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User Guide

DEWESoft is a measurement software which can acquire data from many different measurement hardware

and enables the user to do processing, storage and analysis in a simple way.

The main idea of DEW ESoft is to have two modes of operation: Acquisition and Analysis. The main difference is that

Acquisition part works with a real hardware while Analysis works with stored file.

e g
(o) -
Acquisition Analysis
But same math processing and visualization can be applied either during measurement or also on stored files. Therefore

the parts of the manual describing the Measurement s valid also for analysis.

This manual should give the user an overview on the DEWESoft X1 and its Application modules functionality and its

configuration possibilities in combination with various measurement units.

Manual covers general operating system settings as well as the DEW ESoft configurations for various measurement

topologies — see also About this Manual
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User Guide

About this Manual

This manual is divided into the following sections:

User Guide

DEWESoft X1 includes preparatory information in Setup files (how to create and select the current
setup or sequence for immediate start of measurement) and Measurement setup (important starting-point
how to select and set measurement channels - Analog in/out Channel setup, how to set data
recording settings (w ith triggers), how to define different processing (e.g. Math, Power, DSA...), with
General Mathematics module chapter (how to calculate with signals, filter them or set digital states

according to your acquired data)

Measurement - Data acquisition section explain Measuring and data acquisitions with DEWESoft
X1 and include Design Display Screens chapter (how to define acquired data appearance on screen),
and Storing data chapter (how to define on w hat conditions data are stored, how to start measure and

store data)

Analyse - how to analyse acquired measured data with DEWESoft X1 (Loading data file, Displaying data and
Replaying data, Selecting data to analyse, Working w ith Events), how to Publishing the data (printout of
instruments, copy Channel setup and Display elements) and how to Export data for off-line analysis using

other softw are
Data management - how to Import (Open) or Export (Save) setups, measured and other data

Sequencer - how to create and use sequence to automate testing w ith details about Sequence building
blocks

how DEWESoft X1 must be set up to acquiring and processing measured data w ith

System Settings

installed hardware

this section describes the installation procedures of DEWESoft X1 itself; for effective

Installation Guide DEWESoft use all needed hardw are devices and their drivers must be properly installed on

respective computer

gives the background information and additional information about supporting DEWESoft X1

Reference Guide

Application

DEWESoft X1 - User Manual (Beta version) page | 3
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User Guide
Setup files

1 Setup files

The startup screen of DEWESoftis Acquistion - Setup files. This will bring up a display where we can select the current

setup or sequence forimmediate start of measurement.

DEWESoft

i &

Acquisition Analysis

L)

| Setup files ! Ch. setup  Measure

: i 0‘| E?:O &

o
MNew Setup  New sequence Edit Load Icon Rename

oo

[_@ Setups |

Delete

3DFFT.d7s

ee
..
o |

Dahlgren.d7s

._-i‘-\.
Copy Cut Pacte
-
Curtl.d7s
oy
) H -]
DahlgrenAnalog.dys
bt

On the left side is the folder view. Folder can be chosen with clicking on the right folder name in the list. We can move on the

higher levels of folders with the E icon and selecting the right folder. For more information about folder navigation see

the Folder tree view navigation topic.

On the right side is the file list of sequences and setups. Asequence or setup can be loaded by double clicking on the icon

or on the item in the list.

File list can be organized to show icons or to show the listof setup. To switch between those use the

o % toggle.

List view will show additional information about the setup file, namely the number of channels in the setup, file size and date

when the file was last modified.

File name | Setup Info_
3DFFT.d7s AT 1, Math: 1 (FFT)
Curtl.d?s Math; & (Formula, IIR_Filter, Latch_math)

Dahlgren.d7s
DahlgrenAnalog.d?s
DahlgrenDigital.d7s

AL L
&Lt 1, Math: 3 (IIR_Filter, FFT, SFFT)
&L 1, Math: 3 (IIR_Filter, FFT, SFFT)

First,d7t

FirstTry.d7s AL 2, A 1, Math; 1 (Formula)

FI.d7s Al 1, AD: 1, Math: 5 (Formula, TIR_Filker)
FMz.d7s AL 1, AO: 1, Math: & (Formula, TIR_Filber)
Sirius, d7s al: 2

test.d7s Al l

testZ,d7t

-

| Al files
"l

Size | Modified

65 kB
78 kB
IkE
IkE
4 kE
1kE
kB
157 kB
140 kB
70 kB
ZkE
1kE

2112010 15:18:09
23102010 21:24,32
25.10,2010 23:38:41
26.10.2010 6:10:25
26.10.2010 17:25:23
21.10.2010 22:24:19
21.10.2010 22:24:44
3.11.2010 11:50:16
3112010 14:21:27
300112010 1e:12:12
7.12.2010 12:41:50
30.11.2010 21:55:55

Q]
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User Guide
Setup files

The { s "I button has the selection either to display all files, sequence files (d7t) or only setup files

(d7s).

If we have a large list, we can search with entering the keyword in the search entry box.

| Al files . H ]|
File name Setup Info Size | Maodified
Dahlgren.d?s ALl 3kE 25.10.2...
Dahlgrenanalog.d7s Al: 1, Math: 3 (IIR_Filter, FFT, 5... 3kE 26.10.Z...
Dahlgrenbigital.d7s Al: 1, Math: 3 (TIR_Filter, FFT, 5... 4kBE  26.10.2...

Search criteria can be removed by pressing the '@ button.

There are several buttons on the top bar which helps us to work with setup and data files.

slls New setup will remove all previous channel, processing and display.
MNew Setup
=
I:?E{; New sequence button will open a Sequence editor with empty sequence.

MNew sequence

=
,:?ifg Edit sequence button will edit the currently selected sequence.
Edit

Load button will load the currently selected item. Ifitis a setup, if will show the channel setup. Ifitis a

sequence, it will automatically start the sequence.

Load
—% Icon button will open the dialog for loading the picture to be shown with setup or sequence in the icon
= view.
Icon
! ,ﬂ Rename button will open the dialog to rename currently selected setup or sequence.
Rename
- .
L Delete button will delete currently selected setup or sequence.
Delete
Copy button will copy currently selected item to clipboard. Please note that the item can be directly
Pmen pasted to anyfolder with Windows Explorer oritthe emailto send.
hL, Cut will remove the item when pasted to anotherlocation.
Cut
Paste will add the file which is on the clipboard to current folder.
Paste
DEWESoft X1 - User Manual (Beta version) page | 5
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Setup files

Same options are available with right click on the file oricon list:

g mee e e e

shlgrenDigital . d7s

i tup Fil
stTry. d7s E Laue il
1.d7s fh Tevs sequence file
12.d7s fk Edit sequence
ius.d7s
st.d7s E. Load
stz.d7t i Change icon

E1| Rename

T Delete

]| Copy

] Cut

| | EEEES

1.1  Folder tree view navigation

The same folder view is shown for setup, data and export files.

=

¥ ) Setups
¥ ) Automobive

[ _7) Aerospace ]

Navigating through folders

Currently selected folder is the one marked with darker color and the border. The current folder can be changed by clicking

on the wanted folder.

When the folder has the ™ sign in front, it has sub folders. The sub folders can be opened by double clicking on the main
folder folder (in our case Automotive). Then the list of the sub folders will be shown. Folder can be closed by double clicking

on itagain.

=

¥ ) Setups
[T [7) Automotive ]
) MiH
() RLD

| Aerospace

The top level folder is the one selected as defaultin the project settings. The folders above can be navigated by pressing

the E button. This will show the folders above currently selected one. We can go in those folders by clicking on the

wanted folder from the drop down.

DEWESoft X1 - User Manual (Beta version) page | 6
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Setup files

Folder tree view navigation

My Computer

Local Disk {C:)

) DW7Data

When we do this, the list will show the folders below the currently selected one. So if | select the Local Disk (C: ), the list will

show all sub folders of the c drive. The navigation works the same.

There are several actions which can be performed on the folder list. These action can be selected either by clicking on the

=

Set as default project folder

Go to default project folder

Browse folders

_TJ icon or byright clicking on the folder list. The actions are:

Set as defaulk project Folder
o ko default project Falder

Browse folders

Mew Folder

Renarmne

= A0 B E B E

Delete

this will set the currently selected folder as the default project folder (will be also

shown at next restart as default

will set the current top folder from the project file

opens the file open dialog where the folders can be selected via standard Windows

dialog
New folder - will create a new folder and open a popup to name new folder under currently
selected one
Rename - will open the dialog to rename currently selected folder
Delete - will delete currently selected folder. Be careful: this will delete also all sub folders
and all files in those folders.
DEWESoft X1 - User Manual (Beta version) page | 7
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Measurement setup

2 Measurement setup

DEWESoft Setup is important starting-point to selectand set measurement channels, set Data recording

settings (with triggers ), define different processing (e.g. Math, Power, DSA...).

Measure Setup )
Press the - Measure button and then press - Setup button on DEWESoft tool bar (in the Analyze

mode this button have different function: display Settings, Events and Data header and Define the post processing math—

see > Analyse mode).

The setup screen consists of several static tabs, which are always there. Those are File details and Storing. In those
tabs we define data header information and set the storing.

A) omy N ——
\_/ Acquisition  Analysis Setup files Measure 7] Hel!: | _@_Settings

2  ©o©
Bl & % |5

h. setup

HER T

L d by L
Store Save Saveas  |File deta'lIsJ Storing Analog CAN Video Math
Folder selection EE File details

Data file options

oo

[Jcreate a multifile

|Test |

Falder )
C/\D2007Projectstdewesoft?_0_x\DEWEsoF\Data [stop storing after

Global header entries

Genetal

Temperature |

|
|
Alituds | |
|

Ground speed |

File details
File details are intended to set the file name for storing and to enter specific data header entries which relates to single

measurement which is about to be stored.

In upper part of the DEW ESoft Setup screen we can define the file storage options. For more information, please check

next chapter: Data file options.

The data header entries can be defined in the Settings — Project settings — Data header design. For more information

how to define the data header, please see Data header topic.

DEWESoft X1 - User Manual (Beta version) page | 8
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Storing

In the Storing tab, the upper partis the same as in the File details to set the file

name properties. The lower part

defines the storing strategies, which are explained in Recording setup tab.

DEWESoft

el oy
[Fopmp| N\
Acquisition Iy sis

Anal

L)

Setup files |Ch.setup | Measure

@ Help {& Sethings

(R e

o il g
File details| Storing

EBEE o

||[) Data J

6 ’;ia “é ,

Save

J Analog

Store Savé a5

Folder selection

|Test

| [Jicreate a mulkifile

Falder

St‘o‘ri‘n‘g "o'plion.s-'

Storing kype

C:\D2007ProjectsiDewesoft7 _0_x\DEWEsoftiData

[J5tap storing after

Static acquisition rate

|a|ways fast

b | |P.ut0

[ start storing automatically

Adjusted to 0,2 sec

Displayed tabs right to the file details and storing button of DEW ESoft Setup screen depend on selectionin System —

Hardware setup menu and consecutive on measurement mode (REAL or DEMO) — see —» System Settings —

Hardware setup.

Additional screen tabs we can define and set:
Input channels

o with Analog IN Channel Setting (Analog tab)all e
analog INPUT channels and their sensors (and
sensors group from Sensor database), which will
be used during measurement using installed
hardware *

¢ with Analog OUT Channel Setting (Analog out
tab) all analog OUTPUT channels (also setup
Function generator), which will be used during ¢
measurementusing installed hardware

e CAN Acquisition to listen to the traffic on CAN bus
interfaces and to acquire CAN messages
Supplementary functions

e Math to calculate with signals, filter them or set .
digital states according to your acquired data

Counter to perform counting and frequency
measurements

GPS Acquisition to acquire GPS data

Video Acquisition to acquire videos together with
other sources and to handles the relation between the
analog data and the video

Digital input to measure two states of the inputs
(lowand high); itis useful for measurement of status
signals

Alarms to setthe digital states according to
acquired data and display alarm state on online
screen

DEWESoft X1 - User Manual (Beta version)
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Measurement setup

Special applications:

e Torsional vibration module allows measure e Combustion analysis module is used to calculate
dynamic and static bending and vibration of the parameters of internal combustion engines
shafts

e Power module provide all functions for a total power
e Sound level module allows calculating typical analysis like calculate power with all its components
parameters for sound level measurements from a

. . e Order tracking method is used to extract the
single microphone

harmonic components related to rotational
¢ Human vibration allows measurement of effect frequency of the machine which relates to certain
of vibrations and judge the riskto human body machine fault

e NET Acquisition to acquire data over the network

There are additional tabs possible based on custom plugins and custom math, defined as well in the custom settings.

The standard plugins which are currently presentin the installer are:

Custom data acquisition devices (appears under Analog tab of Hardware setup screen)

BK 4447 - support for 4 channel ICP human vibration meter
Sound card - support for any sound card supported by Multimedia API

RogaDaq2 - support for single or dual channel Roga devices

Data acquisition plugins (appears in Plugins page of Hardware setup screen)

Ballard - support for Ballard Arinc 429 and MIL-1553 avionics bus

CANout - output of measured data using CAN bus

CPUUsage - adds channels showing system parameters of the computer (like CPU usage...)
DSNET - support for DEWESoft DS NET modules

ADMA_CAN - support for Genesys ADMA gyro platform using CAN bus

J1587 - support for J1587 truck bus using Vector hardware

RoaDyn2000_LAN - support for Kistler RoaDyn torque wheels using Ethernetinterface
NMEA - support for NMEA compliant weather station

OBD2 - support for OBD2 vehicle interface using CAN physical interface

EPAD_BASE?2 - plugin to set EPAD_BASE interface for EPAD modules

Tarsus - support for Ulyssix Tarsus PCM card

XCP - support for XCP over Ethernet vehicle bus

XSens MT - support for XSens gyro platform

Processing plugins (appears in Plugins page of Hardware setup screen)

Testbed - interface for combustion analysis test beds using AK protocol

AOPIugin - plugin for slow analog output of measured data

AutoExport - plugin to automatically export the data at the end of the measurement

Polygon - plugin for defining the track and calculating distances and positions between objects

Sendmail - plugin to send email on DEWESoft event

Math plugins (appears in Math page of Hardware setup screen)

DEWESoft X1 - User Manual (Beta version) page | 10
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SRS - plugin to calculate shock response spectrum math

Rosettes - plugin to calculate rosette strain gage configuration
BrakeTest - plugin to calculate brake, acceleration, coastdown tests
ACCPerformance - plugin to evaluate active cruise control systems

Psophometer - plugin to calculate the influence of electrical grids on telephone lines

Visual controls (shown on Design page ofthe visual display)

FRF geometry - FRF geometry editor and visualization (useful with transfer function math)
ModalCircle - Display of modal circle plot (useful with transfer function math)
Polygon3D - 3D visualization of vehicles (useful with Polygon math)

RotorBalancer - math for rotor balancing

Cameras (appears in Video page of Hardware setup screen)

Dewecam - support for Allied vision cameras based on BCAM driver

Photron - support for Photron high speed video cameras

Exports (appears in Export to file listin Analyse mode)

ATI - native iDEAS file format

BWF - EBU audio broadcast wave format

Google earth - export of GPS data to Google Earth
SDF - export to standard data format defined by HP
TDM - export to NI standard data format

WAV - export to wave file

WEFT - Nicolet standard WFT file format

Imports (appears in data file listin Analyse mode)

Textimport - import of text file format to DEWESoft
DS NET - import of DS NET logged files to DEWESoft

2.1 Data file name options

File name setup is available in Measure — Ch. Setup — File details page and on Measure — Ch. Setup —

Storing page.

The folder view on the left side defines the folder where the data will be stored. The folder view is described in the Folder

tree view navigation chapter.

Basic recording data setup is available on the DEW ESoft Setup screen and includes many settings for data

acquisition and data storing.

DEWESoft X1 - User Manual (Beta version) page | 11
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Measurement setup Data file name options

DATAFILE OPTIONS - Setting the filename

On the DEWESoft Setupscreen we predefine the filename to be used for data recording.

DATAFILE OPTIONS - Create a multifile

For repetitive measurements we can use multifile. Multifile automatically assigns a new file name for each start of storing.

File naming can be either consecutive (like 0001,0002,0003) or by the date and time.

The Setup screen has a checkbox called Create a multifile. If you check it, then DEW ESoft will take your base

filename, like 'Data’ (in example bellow ' Multifile') and just add underscore and four digits to it each time you start storing
(in example bellow '_0003', for first time this will be '_0000").
Right part of DATA FILE OPTIONS sections on Setup screen also change:

Data 0000 Create a multifile

Folder
C:\Users\dejan\Desktop [ Make new file after

now the Setup button appears and instead of Stop storing after checkboxthe Make new file after checkboxalso

appears.

Press Setup button to change the default multifile settings and Filename setupwindow appears:
oy 222 2

M ame prefiz date of storing [~ time of storing rriLltifile:

Data . [yyyy_mm_dd v] [hhmmss v] Stat 3 %

Data 2010 12 13 s

The multifile name can have different formats. First you have to enter the main file name in Start field. Then you can
check the date of storing and/or time of storing (only if multifile field is unchecked) and select the desired date and

time format out of the drop down list.

If multifile field is checked, the time of storing will be disabled - automatic unchecked and in Start field bellow multifile

you can choose starting number of filename.

Above the OK/ Cancel buttons you see an example how the file name may look like. If the settings are done, confirm using

the OK button. Cancel will discard changes.

DEWESoft X1 - User Manual (Beta version) page | 12
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CAUTION: The multifile storage is independent from the storage of triggered data. Even if the multifile function is
enabled, all trigger events are stored into the same file unless you don't press the STOP button and
the START/ARM b utton again. This will change the file name to the next file number.

Save multifile option in setup

In version 7 all the file name settings are stored in setup file by default.

Make new file after

When the Create a multifile boxis checked, the Setup screen has an additional checkbox called Make a new file
after. If you check it, you can enter a value and the unit. The criterion for switching the files is either the file size or time

interval.

in this example DEWESoft will stop storing after 1000 MB

[¥] Create a multifile

Please select between file size values like

MB (Megabytes) and triggers (number of trigger Make new file after 1000 i =
events) I

min

sec

triggers

Make new file after 1000 [7] Absolute time
MB
and tim e related values like h (hours), min (minutes), o h

sec (seconds). min
5eC

triggers

If we select time relates value, we get additional Absolute time field. When this boxis checked the absolute timeis
selected. This is very useful when acquiring data for longer time periods. If we choose to switch the file each hour with
absolute time, then switching will be done exactly on the hour (01:00, 02:00, 03:00...). The time will be taken from absolute
PC time (or other more exacttiming source, if available - defined in hardware setup). The file switching is done in the way

that no data point is lost in between.

DATAFILE OPTIONS - Stop storing after

When the Create a multifile boxis not checked, the Setup screen has also checkbox called Stop storing after. If you
check it, you can entera value and the unit. Please select between file size values and tim e related values - all setting are

similar as for Make a new file after (see above).
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2.2 Recording setup

STORING OPTIONS

Storing strategies

The Storing strategies are veryimportant for the whole system. You can select four different types of storing from the
STORING OPTIONS drop down list:

Storing type

always slow
fast on trigger
fast on trigger, slow otherwise

¢ always fast The data will be stored all the time with the selected Dynamic acquisition rate. Now the data

will be stored to the file with full speed.

¢ always slow This function stores data at intervals, set with Static/reduced rate.
Even thought storing is set to slow, DEW ESoft will acquire the data with full speed,
calculate minimum, maximum, average and RMS for this time interval and store only

these values.

In example below it is set to 0,1 second, in this case much /ess disk space w ill be used for storing:

Storing options

Storing type Static acquisition rate
[ahua"ys slow - ] 0.1 -
[ Start storing automatically el (=)

for information about start/ pause/stop storing see » User Guide — Start / Stop Recording - Manually

If our data consists of events which can be captured, we can choose to store with two options of triggers. The trigger

event can be defined in the software and then DEW ESoft will wait for this event and store only the portion of interest.

o fast on trigger The data will only be stored with the full acquisition ratewhen trigger

condition is frue.

» fast on trigger, slow otherwise To be able to acquire data with two speeds: stores data with a reduced
acquisition rate until the trigger condition became true - after then full

speed is active.

for information about triggered storing see — Triggered storing bellow
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STATIC / REDUCED RATE

When the static mode is selected, the system will still run atthe dynamic sample rate shown in the box DYNAMIC
ACQUISITION RATE beside, however, every data point will NOT be stored. Instead, the system will reduce the data

continuously according to the static/reduced rate selected here.

Static acquisition rate v, can select the value from the drop down list, like 0.1 seconds.

Auto o This means that every 0.1 seconds the reduced data will be available.
[sec]

Adjusted to/0,1 sec If you select AUTO, the static/reduced rate will be adapted automatically depending on the

setting of the dynamic acquisition rate.

Auto) -

0.1 You are also allowed to enter your own values, but be aware that not all values will be
niz accepted - if so the real value will be mentioned belowthe drop down list.

0,5

For example, if w e have a dynamic rate of 1000 Hz, and a static rate of 5 seconds, and w e check that w e wish to store the static
rate, the systemw ill sample at 1000 Hz, but will store a set of min/max/ave/rms values for each input every five seconds.

This means that 5000 samples are going by for each channel, every five seconds. Are theyignored? No - they are used to

derive the min/max/ave/rms values which are saved for each active input, at the static rate!

So, each set of reduced samples are based on all 5000 samples that were seen for each channel between static intervals.

IMPORTANT: when the system does this, is does not make a single column of data for each channel - instead, it
creates multiple columns of useful data for each channel, including the min/max, RMS, and average

values that were seen between each interval of the static/reduced rate.

CHANGE STATING / REDUCED RATE SCALING

Static acquisition rate

iz - Sometimes itis required to change the units for the stating /reduced rate (Hz, sec, min,
0.1 samples).
r
0.2
0,5 Simply click on the small arrow below the drop down list to select another scaling.
Static acquisition rate
1100 - For each unit (scaling) DEW ESoft adapt AUTO value automatically (and show in
He [ = | Adjusted to field), depending on the setting of the dynamic acquisition rate.

Adjusted to 1000 Hz
When 10000 Hz dynamic acquisition rate is selected, see left for examples of Adjusted to values.

When you switch to the Analyse mode, and load one of these files, you can export any set of values:

min/max, average, or RMS (see —» User Guide - Export multiple files).
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Triggered storing

When you select one of trigger storing option, new Trigger tab will automatically appear on DEWESoft Setup screen.

With DEW ESoft you can trigger from your signals by setting any channel(s)to start and stop recording

according to levels.

Data file options

Data _2010_12_13_144246 [#] create a multifle

E?\rlj;:em\dejan\Desktop Make new fie after 10000 sec ¥ | [[]Absolute time
Storing options

Storing type Static acquisition rate

[ﬁﬁt on trigger v] Auto -

| Start storing automatically =l (=)

Adjusted to 0,2 sec

Trigger setup

Pre time Post time [ Holdoff time [ Post time extension

- ms - ms - Ims
Start trigger setup Stop trigger setup

Start storing conditions E Stop storing conditions :

"Don't store” conditions

On this screen can be set start and stop trigger conditions:

e Trigger setup to set the storage time before and after the trigger event
e Start trigger setup defines start and stop trigger condition; with Don't store setup
e Stop trigger setup defines when the storage should be stopped

Timing setup

The Timing setup can be used to influence the storage before and after the trigger event. Four settings can be used to
achieve the desired result:

Trigger setup

[~ Pre time [ Past time ["] Holdoff time [ ] Post time extension

- |ms - fms - ms

e Pre time Pre trigger time, defined in milliseconds. This value defines the storage duration before the

trigger event occur - DEW ESoft will keep the data in the buffer until the trigger event
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occurs and then store also this data to the file.

As a standard, this feature is not selected and the storage starts with the trigger event itself.

e Post time Post trigger time, defined in milliseconds. This value defines the storage duration after the
trigger event has been finished - DEW ESoft will continue to store until we stop it manually

or stop condition occurs.

As a standard, this feature is not selected and the storage stops immediately after the trigger event is
over.

¢ Holdoff time Gives you the possibility to suppress trigger events for a certain time after the last event had
happened. This feature is not selected as a standard and will normally used when you have

plenty of events or verylong storage times.

* Post time extension The posttime extension is checked automatically as long as the Posttime is not selected.
The acquisition duration will be prolonged when further trigger events appear while the first

one is still recorded.

The follow ing example is set to 0,1 sec Pre and 0,2 sec Post time, so we will capture 300 ms of data in total per trigger event:

[¥] Pre time [¥] Post time [ Holdoff time [] Post time extension
100 ms 200 ms g ms
Start trigger setup

When you select the trigger setup for the first time, there is no start trigger condition defined:

Alarm start conditions -+

When you press: - the Add button, a new trigger condition will appearimmediatelyin the list

EJ - the (minus) button, selected trigger condition is removed from list

Use the Add button to add a new Start trigger condition:

Alarm start conditions |+ | — | |Alarm stop conditions |

B <imple edge on Voltage

Setup

e
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After pressing Add button beside this new trigger Start storing condition also appear:
- empty "Don't store" conditions section on Start trigger setup part of screen

- empty Stop trigger condition in new Stop trigger setup column
As a standard, the trigger condition is setto Simple edge trigger with positive edge at the first active analog input channel.

When we select the Setup button on the trigger condition line of DEW ESoft Setup screen, the Condition setupwindow

appears to enter the trigger condition settings.

for detailed information about Trigger condition settings see — User Guide — Trigger Condition setup

Store trigger settings

We can achieve the trigger condition settings also by simply pressing the Lock trigger (Link store trigger) button

<X> |in the Store trigger settings section of the scope. It will take current pre and post time, trigger source and

trigger level.

for detailed information about Store trigger settings see — User Guide -» Scope setting

"Don't store™ setup

The Don't store trigger condition and Setup works in exactly the same way than the Start trigger setup (see above).

This function can be used to suppress data storage for the defined condition.

For example a machine is producing a certain part and you measure the pressure. The system should trigger w hen the pressure
grow s above a certain limit. But you only w ant to store the data if there is really a part in the machine. Then you can connect a signal
to another channel w hich reports if the unit is present or not and use this result as a Don't store function.

Stop trigger setup

The Stop trigger condition and Setup works in exactly the same way than the Start trigger setup (see above). The only

difference is that this section defines when the storage should be stopped.

Use the Post time feature from the Timing setup to prolong the storage time if required.

Remove a trigger condition

To remove a trigger condition simply click on the T e D
trigger illustration or the description field to select the

condition, the selected field becomes darker - and press

the E| (minus) button.
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Trigger control elements

To activate the selected trigger condition, just switch into an online 6 6 O @

display (scope, recorder,...) and press the Arm button on main arm Pause Trig Stop Freeze
DEW ESoft tool bar or F5 on the keyboard. As soon as the trigger

condition appears on the input, the data will be stored into file.

When the trigger condition is activated, we see additional ' ™2 | Trig button, which tells us that we are using triggered

storing. We can also press this button to issue manual trigger.

If you want to force a trigger event even when isn't available, press the Trig button or F6 on the keyboard. Trigger shots

will appearin the scope and the Trig button flashes.

If several trigger events appear, all of them will be stored into the same file. DEW ESoft offers a special analysis feature in

the Analyse mode for an easydata analysis.

for information about start / stop storing see —» User Guide — Start / Stop Recording - Triggered

for information about triggered data files see — User Guide —» Reload triggered file

DEW ESoft offers several different trigger conditions, which can be seton Condition setupwindow. Trigger
conditions can be combined completely independent, that combined with an OR function. That means any defined trigger

condition has to become true to activate the trigger.

When we select the Setup button on the DEWESoft Setup screen - trigger condition line, the following Condition setup

window appears:

Condition setup @

Ve [fedcsie -]
e

CHANNEL list -
all / analog input

Triglevel 1 v

Lvlo
%

Trig

TRIGGER
settings

current value display

Choose the trigger condition according to your requirements and press the OK button to accept the trigger settings.
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In Condition setupwindow we can enter all the trigger condition settings:

e Source section on screens left side:
- in upper part available Channels are displayed in two tabs:
All chs - all channels

Al - analog input channel

First of all you have to select the desired channel out of the :
[ ] Displacement

All chs / Al tab list. It displays all available channels. [] Thermocouple

To select channel click on it. Selected SOURCE is surrounded with [v| Voltage "

dashed white line and box before channels name is crossed.

— in lower part current signal value is displayed

The w hite lines displayed indicate w hen the trigger condition became true.

e Trigger on on screens right side are fields to set up trigger; this fields depends from selected trigger type;

below trigger settings symbolic trigger curve is displayed

Trigger type

The following trigger types are supported:

- Data rriggeron |

e Time data =
data

e FFT time
FFT

Select trigger type from drop down list.

Data trigger setup
1. define the Value
Value Real data -
When the data trigger is selected, you can also choose between Real data, el devis
Mod %
Average or RMS from the drop down list for your trigger condition. i ;'L?SFEQE
Positive Max
Min

Mode

2. define the Mode
Positive  Filtered edge
Window
Pulse-Width, Window and pulse-width or Slope from the drop down list. Trig level PulseWidth
Window and pulsewidt

Slope
| Delta amplitude

Select the trigger type Simple edge, Filtered edge, Window,

3. setup other trigger condition

These settings (e.g. Slope, Trigger level, Rearm level, Pulse time...) depend on selected trigger type in Mode field.
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Trigger Mode and settings

¢ Simple edge

o . . ) Positive slope: Negative slope:
This is the mostused trigger condition with
data acquisition systems. - [Simple edge v] [Negative =
The trigger event is a rising or falling edge, [ngjﬁue v] Trig level 0.5 i
which crosses a defined level. i

Trig level 0,5 -

Trigger on rising edge w hen signal
rises over defined Trig level.

Lvl O
3

Trig

symbolic display of trigger condition
(below settings)

¢ Filtered edge

. . . Positive slope:
is basicallythe same as the simple edge

Trigger on falling edge w hen signal
drops bellowdefined Trig level.

Lvl O
¥

Trig

Negative slope:

trigger, except for the rearming level. Mode [Filtered edge T] [Negaﬁve ki
This level can be used to define a second level, lpgsjﬁ-u-e v] Trig level 0.5 -
which must be crossed before the trigger i

Trig level 1 = Rearm level 1 -
condition can become true again.

Rearm level Q.5 -

This trigger type is mostly used with very noisy

Trigger on rising edge w hen signal
rises over defined Trig level,
retriggers only when Rearm
level has been crossed.

Lvl O
3

Trig

signals.

symbolic display of trigger condition
(below settings)

e Window

) . . . Enter range:
works with two independent levels, which build

Trigger on falling edge w hen signal
drops bellowdefined Trig level;
retriggers only when Rearm
level has been crossed.

Lvl O
¥

Trig

Leaves range:

some kind of window. Mode |indow v |Leaves range E
The trigger condition can become true when the [Enter range v] Upper level 0,5 -
signal enters or leaves the window.
Upper level 0,5 - Lower level o =
Lower level 0 -

Trigger w hen the signal enters the
window - signal falls below
Upper level or rises above
Lower level.

e Trig
Lvl 0

Lagl T ormesrneee

symbolic display of trigger condition
(below settings)

Trigger w hen the signal leaves the
window - signal rises above
Upper level or falls below
Lower level.

Ll O
K
Tri
Lvl1
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e Pulse-Width

Longer than Time

checks in addition to the level (like the simple
edge trigger) the duration Tim e of the event
and triggers onlyif the eventis longer above the

selected level

symbolic display of trigger condition
(below settings)

Shorter than Time

checks in addition to the level (like the simple
edge trigger) the duration Tim e of the event
and triggers onlyif the eventis shorter above

the selected level

symbolic display of trigger condition
(below settings)

Positive pulse:

Mode |PulseWidth v
| Positive pulse -
Trig level 0,5 :
|longer than -
Time 10 ms

Trigger on rising edge w hen signal
rises over defined Trig level and
stays above this level longer than
selected Time.

Lvlo
iTrig ™
P

Positive pulse:

Negative pulse:

[Negati'u'e pulse v]
Trig level 0,5 -
[Innger than v]
Time 10 ms

Trigger on falling edge w hen signal
drops bellowdefined Trig level
and stays bellowthis level longer
than selected Time.

W0 e
P

Negative pulse:

Maode [PulseWidﬂw - ] [Negati'u'e pulse T]
[Pnsjti'ue pulse - ] Trig level 0,5 -
Trig level 0,5 - [shnrter than v]
[shnrter than - ] Time 10 ms
Time: 10 ms Trigger on falling edge w hen signal

Trigger on rising edge w hen signal
rises over defined Trig level, but
falls below this level earlier than
selected Time.

Lvlo §

i P

drops bellowdefined Trig level,
but rises above this level earlier
than selected Time.

g |

vl0 b |
P
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¢ Window and Pulsewidth

condition combines the features of the window and the pulse-width trigger; itis very powerful, but you really have to

know what you expect to trigger on.

Longer than Time

sy mbolic display of trigger condition
(below settings)

Shorter than Time

level In range

Mode [Windnw and pulse ']
[In range "]
Upper level 0,5 -
Lower level 0 -
longer than -

Time 10 ms

Trigger w hen the signal enters the w indow
(signal falls below Upper level or rises
above Lower level) and stays inside
for alonger than defined Time.

e Trigx_,,é
Lvl 0

Lvl 1

+ Porsi

level In range

In range -
Upper level 0,5 -
Lower level 0 -

shorter than -
Time 10 ms

Trigger w hen the signal enters the w indow
(signal falls below Upper level or rises
above Lower level) but/eaves before
the defined Tim e is over.

level Out of range

Cut of range b
Upper level 0,5 -
Lower level 0 -

longer than L
Time 10 ms

Trigger w hen the signal /eaves the
window (signal rises above Upper
level or falls below Lower level) and
stays outside for a longer than defined
Time.

¥l 0

=

gy
A
Trig

ERRe
Ll T i Powrsi

:

level Out of range

Cut of range -
Upper level 0,5 -
Lower level 0 -

shorter than -
Time 10 ms

Trigger w hen the signal /eaves the
window (signal rises above Upper
level or falls below Lower level) but
returns before the defined Tim e is over.

ey o Lwl O i,
sy mbolic display of trigger condition Lvl 0 + Y. 13\..:"\.«/'\
(below settings) Ll 1 ¢ Trig Dy
P Lwl T i#Pw+
¢ Slope
Positive slope Negative slope Any slope
Smoother than
) Mode [5|0DE '] [Negati'u'e slope v] [Any slope ']
Delta time
[Pnsiﬁve slope '] Delta level 0,5 - Delta level 0,5 -
Delta level 0,3 - [Smuuther than v] [Smuuﬂﬂer than v]
[Smooﬂﬁer than V] Delta time 10 ms Delta time 10 ms
Delta time 10

sy mbolic display of trigger
condition (below settings) ¥ o

Triggers w hen signal rises over

defined Delta level later
than defined Delta time.
oL

3

Tri

P

Triggers w hen signal drops
belowdefined Delta level
later than defined Delta ti

P

Triggers w hen signal rises over
or drops bellow defined Delta

me level later than defined
Delta time.

ol

X

Tri
3 A
P
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Positive slope Negative slope Any slope
f.teeper than Delta [Pnsiﬁueslope v] [Negaﬁuem v] [M?pre v]
ime
Delt level 0,5 - Deltalevel 9,5 - Deltalevel 05 e
| steeper than v [steper than v ] [stecper than |
Delta time 10 ms Deltatime 10 ms Deltatime 0 ms

Triggers w hen signal rises over

defined Delta level earlier

than defined Delta time.
time.

sy mbolic display of trigger
condition (below settings)

‘& Fwrs

Time trigger setup

time equal to

absolute (time only)

| time v

| absolute (time only) -]
Time

[Equal to v]

hh i} 55

15 Bz Bas Moo

The system triggers exactly at the defined
time hh:mm:ss.xxx (also every day if
the time matches).

display ed time

time equal to

relative Trigger on

g

Time format

[relatiue - ]
[equal to - ]

The system triggers w hen the defined
time x [unit] has been passed since the
measurement has been started.

Triggers w hen signal drops
bellow defined Delta level
earlier than defined Delta

Triggers w hen signal rises over
or drops bellow defined Delta
level earlier than defined
Delta time.

level every
[ me 3|
| absolute (tme only) -
Tme
[euery v]
2 m -

The system triggers every defined time
x [unit], the time starts running from the
beginning of measurement.

level every

Time format

[rdatiue

4

[euery

2

=]
1 4

The system triggers every time x [unit],
the time starts running from the beginning
of measurement.
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Time format select fromdrop dow n list:

| Time ;

Time select fromdrop dow n list:

S
relative - equal to
relative qual
absolute (tme only) eVEry

FFT trigger setup

Recording setup

[unit] select from drop dow n list:

I

Up to now, we triggered the system only on amplitude values over the time and/or directlyon time. The FFT trigger allows

us to trigger on amplitude values in frequency domain!

This type of trigger is very helpful in any kind of dynamic applications where you want to supervise the frequency behaviour

of the system under test.

Condition setup

Allchs | a1

(el

[] Displacement
[] Thermocouple
voltage

CHANNEL list -
all / analog input

CR—

.

Number of lines

Window type
Overlap
0% -
FFT TRIGGER
settings
Number of pouic 2

f[Hz] Ampl
a i
500 1

| Y

[zl &

Get current data | =

0K

FFT options

To trigger on frequency changes you have to define the FFT options to get a useable result to trigger on:

e Number of lines (256 to 64k),

e Window type (Rectangular, Hanning, Hamming, Flat Top, Triangle, Blackman and Exponent down) and

« Overlap (0, 25, 50, 66 and 75%)

for detailed information about Number of lines, Window type and Overlap see — User Guide —» FFT instrument
settings

for background information about FFT analysis — see — Reference Guide — Theory of frequency analysis

Preview atthe left bottom area shows the change effects on the FFT immediately. On this

display can be select beside Logarithm (see display above) also Linear display.
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Limit table

After you have done your FFT option settings you have to define:
e Number of points (limits on Limits table)

e the limits - Ampl. levels for f [Hz] on Limits table.

Number of points 2.

[

Default (standard) Number of points are 2.

fHa Ampl
The standard Ampl. levelis 1 for 0 and max. frequency.
You can click on this field and change this value. il S
Getcurrentdata | == |4+
You can increase Number of points to expand the table (e.g. 6 in
Number of points & 5]

example on right). Utk oo

You can now define the limits in two ways: -

1. Enter the values manually '
When you enter the values manuallyinto the table, you normally [cetaursntaan] = [1]:
take just a view points to define the frequency mask.

2. Take current measurementfrom the system
The second way s to take a frequency mask out of the currently
displayed signal. To do that simply presses the Get current "
data button. g o e ol 1-

0 0,03945
9,7656 0,037858
19,531 0,04
29,297 0,044107
39,063 0,045814
43,828 0,046704
58,594 0,053416
8,359 0,057547
78.175 n.063117

The currently calculated FFT will be stored as a mask and
displayed both on the preview display and in the table at the left

bottom.

Now you can manipulate the mask by editing the table or - much

faster - pressing the | = |/ |-~ | button to move the limit up /down

3

i
and the ||/ | button to add / remove limitin frequency domain.

Examples:
frequency mask moved up frequency limits widened
Number of paints 256 = Mumber of paints 256 =
=1 | FHz] Ampl - = |f[HZ] Ampl -
0 0,18265 ] 0,27226
9,7656 0,18546 9,7656 0,30523

19,531 0,1866

29,297 0,18437
39,063 0,18738
48,828 0,19587

19,531 0,34845
23,297 0,41084
39,063 0,50164
48,828 0,6654

58,594 0,19708 58,594 1,0607
68,359 0,20407 68,359 3,0901
78.125 0.21388 i 78175 1.09n1 RE,

To set the table back to a default state reduces the Number of points to 2.
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2.3 Analog in

In DEWESoft we can define and set all analog input channels which will be used during measure using

installed measurement hardware.

After DEWESoft analog input Hardware setup (this procedure is to perform only by new installation or changing input

hardw are), the Analog tab on DEWESoft Setup screen can be selected to set all analog input channels and this

screen displays two main parts:

Settings e Dynamic acquisition rate

e External Clock

e Start on external trigger

Channel list * Analog IN channel list

- defines the sample rate of analog, counter and digital channel

- to use external clock as the source of acquisition

- to start the acquisition on external event

w ith information and settings in columns including Channel setup window call

Device preview

Channel actions

No A/D hardware - l Select all ] Deselect all " Balance amplifiers " Short on " Zero all " Reset zero all ]
DEMD SIGMNALS Lz}
Id Used Name ampl. name  [[5] Measurement [5] Range Units Min Yalues Max | Zero [5]  Setup
t | DEMO-SIRIUS-ACC | Yoltage 10y y -10,00 BRI B | 10,00 Zero Setup
2 Unused li a1z DEMO-SIRIUS-ACC+ | Voltags 10w y -10,00 5247 L5505 | g g Zero Setup
3 Unused DEMO-SIRIUS-5TG | Voltage 10V y .ingn [eEeeiziea | 10,00 Zero Setup
—
4 Unused DEMO-SIRIUS-STGM | Yoltage 10V y -10,00 B %943—35 | 10,00 Zero Setup
5 Unused DEMO-SIRIUS-MUL | Valkage 0,1 y -0,10 0,040 0,042, | 0,10 Zera Setup
=
&  Unused DEMO-SIRIUS-MUL | Valtage 10V y -0,00 | S dre | 10,00 Zero Setup
7 Unused DEMO-SIRIUS-HY | Volkags 10004 y 100,00 (1183 1 1403 | 000,00 Zero Setup
5 Unused DEMO-SIRIUS-HY | Voltage 1000 y -1000,00 |78 [ 4023 | 1000,00  Zero Setup
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DYNAMIC ACQUISITION RATE

Dnamic acquisition rate

10000
[Hzfch]

-

(-]

10000

100
500
1000
2000
5000

-

10000

20000
50000
100000

10000
[Hz/ch]

Hz/ch
kHz/ch
MHz/ch

Enter or pull-down and select a sample rate to be used for dynamic

acquisition. The maximum sample rate allowable will vary according to which

A/D board you have installed, and how many channels are activated for
recording.

Itis important to understand the difference between dynamic and static/reduced

rate acquisition. Note that there is a Storing options drop down list to select

different storage options - see —» Storing options

When storing dynamically, every sample is stored.

This means if you have ten channels activated, and you enter a dynamic acquisition
rate of 5000 samples/sec/ch, the resulting data file will contain 5000 samples per
second of acquisition for each channel. In other w ords, every sample point is

recorded to the file.

for details about sampling rate also see —» Reference Guide —

Basics of A/D conversion

CHANGE SAMPLING RATE SCALING

Sometimes itis required to change the units for the sampling rate (Hz/ch, kHz/ch, MHz/ch). Simply click on the small
arrow below the drop down list to select another scaling.

Only the synchronous channels are influenced by the dynamic acquisition rate, so raising the sample rate will

increase the amount of stored data. The asynchronous channels (like CAN, GPS, ...) are notinfluenced by the sample

rate, we only need to take care that the dynamic rate is faster than the rate of data coming from the asynchronous device.

NOTE:

Set the sampling rate before you do anything else; this setting will also be used for the setup. This is

important to achieve a useful scaling!

Mame

Ampl. name

[=] Measurement Ell

Range

=

Physical qua.

| Units |

Min

Yalugs

Setup

SIRIUS-ACC

‘oltage

oy

W

-10,00

L1} OPD

Setup

SIRIUSI-ACCH

Woltage

1oy

W

-10,00

A
0,000
T

Setup

g Urused . ALS

SIRIUSI-5TG

Woltage

1oy

W

-10,00

i
-0, IJ(ZE

Setup

Common channel settings on Analog in/out and also other channel lists are in columns:

Slot
Oon/Off

- input channel

- activate / deactivate channels

4
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C - channel color selector
Name - channel name

Additional to these on analog input channellistthe following columns with information and channels settings appear:

Amplifier

Physical values

CAL
Setup

2311

- amplifier type and ranges; also set channel for storing

- current input values

- remove offset - input zeroing

- input settings and calibration; to call Channel setup window

Input channel - Slot

Id column indicates the numberofthe channel It usually starts with 1 and counts up to the maximum number of available

module outputs.

This column is a direct reference to the slots within your system.

If you have a Dewesoft Sirius system, the first 8 modules are the ones on the mainframe itself.

This field has also a copy / paste function. When you right click on a slot number, a window will appear:

Id Used C Marmne
|_11 Used Al
z Copy | :I‘—
3 Paste l
4 Paste to all l
]

Paste special will be give additional options to select a region from where to where the selection will be pasted.

Paste special ...

Paste source (SLOT 0)

Paste From :

Paste

sLoT |1

Property name

Example: several channel (e.g. 1, 2 and 6) contain the same
module w ith the same sensor connected. If you click now
on slot 0 and select Copy, the system w ill remember all the
important settings from channel 0, like amplifier type, input
and filter ranges, units, calibration and zero settings. Now
click on slot 2 and select Paste - this will copy all settings
from channel 0 to channel 2 and so forth w ith other same

module.

But you can copy the settings also to a channel selection

or to all the channels.

X

Pasteto: SLOT _1

Property value |

Mo
Mo
Yes
Yes
Yes
Yes
Yes

Yes

Mo
Yes
Yes
Yes

Used

Skared
Description

Unit
Useracalemin | Max
SRDiv | SRType
Scale [ OFfset
AutoGroup
Sensar
Measuradyalue
Range
LPFilter_Hz

True

True

)

Auto [ Auto
1| Skip
1io

Off

VOLTAGE
10y
OFF

| ok

N coco |

DEWESoft X1 - User Manual (Beta version)

© 2013 DEWESoft



User Guide Channel list
Measurement setup Analog in

It will also show the properties which will be pasted and give the user a chance to paste only selected properties by clicking

on Yes / No button left to the name of properties.

Yes
Mo

ATTENTION: This function is working best with amplifiers of the same type. Properties which are not possible to

setwill be ignored. Channel names will not be copied.

2.3.1.2 Activating channel - On/Off

With this setting we can activate / deactivate input channels for online display and storage.

Select input channel for display

Input 1 is already active (marked Used beside it). Click on the input slot to activate them and the screen is displayed like
this:
Id sed C . . -
In On/Off column there is a button that you click to foggle this input on/off (Used / Unused).

: Used Ifitsays Used, then it will be available in all instruments either as digital values or graph. Use

z Unused the button to activate / deactivate used channels.

To activate / deactivate all or specific channels atthe same time, mouse drag or Ctrl click the channels.

Select input channel for storage

Inside the channel setup Store button is available. Itis on by default. To disable storing of the channel, unpress it. Then

this channel will be still displayed and can be used for mathematics, but it will not be stored.

This function has been added especially to avoid storage of not required data (for example you need the data only for

mathematics and store the math result).
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2.31.3 Channelcolor-C

Simply click on the colored field of the desired channel to open the color selector:

Custom colors:

Color Choose from any displayed color or create a user defined one with
B e selecting Define Custom Colors >> button.
HrEHEH NN
. = .. Press OK to confirm the change or Cancel to keep current settings.
H = EETEN
| gon B R B B B |

The color of the channel can also be changed on the Channel setu
EEEEEEEN 9 P
EEEENN screen - General part of:

e Analog in channel - see — Analog in Channel setup or

e Analog out channel » see —» Analog out Channel setup

[ Define Custom Colors =

This color will carry through the text and graph representations of this

[ ok ][ cancel |

channel throughout all DEW ESoft procedure screens.

2.31.4 Channel name - Name

Free text field for naming this channel.

NAME
AID

all

i
=
]

1 1 1 ]
I
=
N

Just click into the field and you can enter the channel NAME as usual text.
Navigation keys are same as in other Windows application.

You can also enter this texton the Channel setup screen - General part of:

e Analog in channel —» see — Analog in Channel setup or

e Analog out channel —» see — Analog out Channel setup

2.3.1.5 Amplifier type and ranges, sensors

Shows the Module currently installed in this slot:

ampl. name [ £ Shows the name of the module and the range selected.

SIRIUSI-AcCC

SIRIUS-ACC+

SIRIUSI-3TG

SIRIUSI-STiEM
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Asmall arrow *lon the right side of the field is running through all fields, indicating that all channels are scanned for new

amplifiers or settings.

When you click on one of the Amplifier columns header line (with & ), a selection field will appear. In this field you can

choose from different options which will have an effecton all available channels:

ampl. name  [[E] Measurement [[5] F.ange [iE] Phrysical
SIRIUSi-&CC Set highest range all

SIRILISI-ACC4- Set best range all
SIRIUSI-5TG Set highest filter all

SIRIUSI-STEM Set filters to 4024 of sample rate all

Set filters to custorm walue all ...

SIRILIS-MUL Bridge amplifiers r
SIRIUSI-HY Set powver on default
Reset power on default

Rescan MSLTeds
Edit calumns

Sort by this column
Unsort

For all modules there is an option to Set PowerOnDefault option. This will keep the current settings of the modules

when power is switched off. Reset PowerOnDefault (DAQP only) resets default settings to factory default.

If the module is removed from the system during operation, it will turn in red color. Clear not found modules option will

remove all the modules from the list which are not found (all modules in red color).

Set highest range ... will setthe range of all amplifiers to the highest possible inputrange.

Set best range .. will measure the real time data and set the range of all amplifiers to the best possible fit.

Set highest filter ... will setthe analog inputfilter to the highest possible values or switch it to off, if possible.

Set filters to 40% of sample rate .. will setthe analog inputfilter to the nearest value of the Nygist frequency (40%

of sample rate) to prevent aliasing.

Set filters to custom value ... will open the dialog and allow the user to enter the value to set the filter to it.

Fill rack option ... will enable option to start adding modules to the system.

for more information about add / replace modules also see — System settings — Module Installation tips

When there is at least one special module, there are more options available which helps to work with these modules.

If antialiasing filters (AAF prints) are selected, the drop down will show also the option for setting these filters to either

bypass or any available low pass filter range.

DEWESoft X1 - User Manual (Beta version) page | 32
© 2013 DEWESoft



User Guide Channel list
Measurement setup Analog in

Bridge zero ... which zeroes the bridge by hardware.
Amplifier zero ... resets this zero value thatit has no offset.
Short on for 2s ... shortens the modules for two seconds while

Shunt on for 2s ... switches on the shunt of the bridge module for two seconds.

These options helps to quickly see that bridge modules are connected and working correctly.

The options for zero, shunt and short are available also from the Channel setup, short and shunt are available also during

the Measurement to determine start and end offset of amplifiers.

Ifany Charge modules are installed, the dropdown will give the option to reset the modules. If any FreqA modules are

found, there is an option to find the correct analog trigger levels for all the modules.

Clear not found modules option will remove all amplifiers which are marked in red in the channel list (which were found

once, but couldn't be found anymore) because the amplifier was removed from the system or from any additional reason.

Disable amplifier option will disable the currently selected amplifier. It means that it will not search for the amplifier at

this address.

Rescan TEDS sensors will scan again the TEDS sensors for amplifiers where the SCAN interferes with data acquisition
(IEPE amplifiers).

Sensors and TEDS sensors

For each analog channel, sensor can be predefined in the Sensor database and used in the Channel setup for
individual channel. To notify that the sensor is used, the sensor name and serial numberis shown instead of the module

range.

for more information about Sensor database also see — User Guide — Sensor database

The same column shows the TEDS sensors, if there are any attached to the amplifier. TEDS sensors are sensors with built
in chip which automatically sends the information like scaling and serial number to the amplifier. This is shown as TEDS

sensor in the same place as user defined sensor.
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23.1.6 Physical values

PHYSICAL VALUES

-2,245 ) 2,378 V

5
-3,315/ 3434 V

5
3,168 /3,258 V

s
0,827 /0,933 V

5
-L758 / 2.864 V

5
-1,5944 /2,062 V

L
-1,385/ 1,500 V

L
0,861 / 0,983 V

5

Contains a dynamic representation of this input channel, as

well as the units of measurement and description, and the scale.

All this can be setin Channel setup column, which can be reached

by double click on channel cell in this column.

When the input signal exceeds the possible range, a red indicator OWL - overload will be displayed:

PHYSICAL VALUES

-3,504 / 4,056 V

5
3,296/ 3409 W

5
ovL

£

-1,278 [ 1,400 V
5

if this happens, check your sensor and / or select another input range (in Channel setup).

By clicking on the PHYSICAL VALUES caption, a drop down which values are shown is displayed. Normally Display

measured values is selected. In the case when we have bridge amplifiers, there are additional option to display bridge

balance or shunt calibration values.

2317

Input zeroing

This is a button that you can click to perform a mathematical zeroing of this input, to offset small variations in the zero

position of the input.

i Yalues Maz Zero [ ] Setup
-10,00 & 10,00 Zero Setup
-10,00 LR 10,00 Zero Setup
-10,00 & 10,00 Zero Setup
-10,00 AR 10,00 Zero Setup
0,10 SRR 0,10 Zern Setup

Press the left mouse button to activate zeroing,
and the right mouse button to deactivate it (reset

to defaultinput range).

Zero [ g

Zero

Zero
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Zero | S Setun I I

Zero Set bAIM group for all channels
zero Clear group for all channels
Zero Zero all channels

i Zero 1 Rezet all channels
Zero Calibrate first point on all channels
Zero Calibrate second point on all channels

i L 2 Set highest range on all channels

Eel ] Set best range on all channels

Set highest filter on all channels
Set filkers to 40%% of sarnple rate on all channels

Set filters to custorm walue on all channels ..,
Measurement timehase 1.0sec 3
Edit columnz

Sort by this calurmn
Unsort

e Zero all AUTO channels option will perform a channel zero for all channels set to auto.
¢ Reset all AUTO channels will set zero offsetto all channels.

e Calibrate first point on all AUTO channels option allows to calibrate all the channels at once.
Usually this is useful when the CAL signal is available on all the inputs. If we have the option to put electrical
0% and for example 80% on all the channels, we can enter the 0 as the first pointin the channel setup and
80% as the second pointin the Channel setup for each channel, set all the channels to AUTO and then first
apply 0%, press Calibrate first point, then apply 80% and press Calibrate Second point on all
AUTO channels.

¢ Highest and best range selection works the same as for all channels (selectable from Am plifier section), but only on

specific channels setto Auto.

e We can also choose the Calibration time base as 0.1 sec (Ave) or 1.0 sec (Ave) (same as in Channel

setup). 0.1 second will give faster response time while 1 second will provide more averaging time to perform calibration.

In Channel setupwindow we can do settings and calibration for selected input channel.

General settings you can enter on the left side of General part the Channel name, the measurement value,
Units of measurement, define Color (click on the color bar to change the color for this input), display

range - Min value, Max value and Sample rate divider

Sensors settings define and set sensors information and data in sensor database

Amplifier settings define and set amplifier settings: Non-programmable, series and special programmable modules
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Scaling perform scaling and manual or automated calibration; seta dynamic representation of your
signal
To set up and calibrate any input, just click the Setup button on SETUP | Zero [E]  Setup |
column for that input, e.g. for set channel 1 press Setup button in the last Zero Setup |
column. Zero Setup |
- —_ |

This is a button that calls up the Channel setup for channel n dialog boxfor this input channel and this setup dialog will

appear:
& Channel setup for channel 1 @
 Channel settings !
Channel name Description Calor Min value Max value Sample rate
A1 S D Aue Auto 5000 - ==
Measurement [Voltage v] Used sensor <Mo sensar > Qv
Range [10 ']D Dual core © ¥ Physical quantity [<Cust0m> v]
Lowepass filker [OFF v] Uit W
Coupling [DC v]
Scope || FFT ][ scalng )y Bwo paints || by function
10,0000 4 10,0000 %
0,0004 4 0,0004 ¥ 0 W ljS i "
;
equals equals
£ 1] W 0,5 W
0,0000 % 0,0000 _E )
e b 2 Calibrate Calibrate
n
g from AC RMS from AC RMS
-0,0002 ¥ -0,0002 ¥
-10,0000 W -10,0000 %
-500,0000 ms 500, 0000 ’ o ] [ = |
of Cancel

At the top-right corner of the dialog, you can change from General information (also see —» General setting) to Sensors

to select pre-defined sensors for scaling. Please find out more about this function in — Sensors setting.
At the top-left part of screen left corner of the dialog always Amplifier settings are displayed.
On bottom part of screen scaling and calibration can be performed.

) On top right part of screen are two buttons to switch between input channels without leaving this

Channel setup window.
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After all settings are done we must confirm all changes with selecting Ok bottom or discard changes with Cancel button

and return to Analog input channel Setup screen.

Example: Principle module connection
A voltage up to +400 V (= signal source) will be measured w ith cables (= 'sensor') connected to a high voltage module

(= amplifier).

'Signal +400 4 Sensor +400 W .| Amplifier: +5 W AD
source’ 400V -400 Th400 V rangd -5 T | Eonvertsr
Physical value Transformation Transformation Acquisition
to electrical value to nionm signal

2.3.21 General settings

In this General partof Channel settings screen you can enter the:
e Channel name and measurement value
¢ Units of measurement
¢ define Color (click on the color bar to change the color for this input)

e display range - Min value, Max value

Measurement value and unit

Measurement value can be F or Force, Voltage, etc and are entered as textin lower field of Channel name.

Unit of measurement value: N (newton), kg, V, etc are entered as text.

Navigation keys are same as in other MS Windows application.

Min / Max value

The Min value and Max value fields represent a definable standard display range:
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e as a standard, DEW ESoft displays the whole inputrange of the channel in each display (eg the recorder). These fields

are setto Automatic.
¢ [fyou now have a wide inputrange, but your signal is small you can define this field as narrow standard displayrange.
You can enter range as usual number; navigation keys are same as in other MS Windows application, Enter key

also closes Channel setup window.

For example a thermocouple amplifier has an input range from-30 to 370 °C. But your measurement requires just a range from 20 °
Cto 40 °C and then you can enter 20 °C for the Min value and 40 °C for the Max value. From now on, the recorder displays the
20 °Cto 40 °Crange as a standard w ithout zooming in.

To set the values back to Automatic range detection, justright-click in the desired field and select Set to Automatic from
the list:

Min value 20 | Max value Auto

; Set to Automatic

NOTE: This function is used only to define the standard range values for the display; it has no influence on the

measured input range itself and can also be set to any other value in the displays.
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Sample rate

The Sample rate can be used to 'reduce' the sample rate for each channel.

for details about sampling rate also see — Reference Guide — Basics of A/D conversion

23.2.2 Sensors setting

In this Sensor partof DEWESoft Channel settings screen you can selectthe Sensor group and Sensor (both from

Sensor database which include also sensors scaling, offset and correction) previously entered in the sensor editor.

for details about Sensors editor see - User Guide —» Sensor database

Open the Edit sensors tab and screen like this appear:

Serial number

Model

Manufacturer Dewesaft hd
Calibration date 26.11,2013 E~
Calibration period 730 Cal initials

Create sensar

The upper left side shows the Sensor predefined values as well as additional values which can be defined in setup. The
predefined values are Scale, Offset, Description and Recalibration date. If calibration is overdue, the date will be

shown in red.

Sensor groups

Choose from Sensors group selection list appropriate sensor group in sensor database.
Current
Voltage
Others

Sensors

<No sensor =
) ) ) . Transfer
Choose from in Sensor field drop down listthe serial numberofthe sensor in sensor database.  pgag3
RS704
R10777
R1077a
R10779
R.10780

Nothing much happens, but note that we can't enter the normal scaling or sensitivity anymore. On lower partof Channel

setup for channel n we can see only graphical representation of signal without scaling and calibration sections.

DEWESoft X1 - User Manual (Beta version) page | 39
© 2013 DEWESoft



User Guide Channel setup form

Measurement setup Analog in
Additional factors are Transducer scale and Custom offset. These two factors must be Sensors
enabledin Sensor editor when defining the sensor and additional fields and one button appear [RID?M b

Transducer scale
1

in Sensors tab sections:

- Transducer scale is additional scaling factor multiplied with sensor scaling. Itis used Offset
oA

mainly with transducers like voltage probes where additional voltage converter is used in front
of the primary transducer. We can use this field for reversing the polarity of the sensor by

entering a value of -1.

- Custom offset can also be defined. For sensors like quarter bridge strain sensors the offset can be defined when a
part where the sensor is installed is mounted on the vehicle - that means just before the test. Therefore only a scaling
factor is defined with the sensor and the offset is defined with each individual setup or data file. This value appears also
on left Offset field.

As part of Custom offset setting also Set zero button appear. Sensor zero is equal to Set zero button in Scale by

function. It will set the current average value as the offset of the measurement, therefore zeroing the current value.

The normal scaling is not available when the sensors are used, butthe module ranges are available.

Sensor database

DEW ESoft offers an efficient, helpful sensor database. In addition to the linear scaling, which can be done also in the
input Channel setup, the sensor database offers beside other information about sensor also scaling by table or

polynomial, even transfer curves can be defined.

DEWESoft have some pre-defined sensors in his sensor database. But the pre-defined demo sensors are for sure not

what you would need for your real application.

How to define your own sensors? To do that selectin Data menu Sensor editor ... and the sensor editor will open.

for details about Sensors editor see - User Guide - Sensor database

2.3.2.3 Scaling

The Scaling procedure define ratio between the electrical input value ofselected input channel (from amplifier) and the

scaled physical-engineering input value, which is used in DEWESoft procedures.

The scaled "physical-engineering" input value is needed for signal display reason or because to have different units as

the "electrical"input value.

The bottom-left section of the Channel setup for channel n screen is where you can perform:

e Scaling - calibrating on input: either on a 2-point or functional basis

e manual | automated calibration
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The bottom-right section of the dialog contains a dynamic representation of your signal - the left side is the 'electrical'
units, and the right side is the scaled 'physical-engineering’ units, so you can directly see the effect of your calibration

values.

Scaling - Calibrating on input 'by two points’

q by two points iI) by function

a 5 v
equals equals

0 5 v

Calibrate Calibrate

In this example we enter scaling factor so that the input channel on First point: O real volts equals 0 N, and on Second

point: 100 mV (electrical units) equals 1 g (engineering units - Acceleration).

Please note that when changing one point, the scaling and offset changes as well. Therefore itis not good in the example
above to 'calibrate from average' of the first point, because the scaling factor will change as well. Please look at the following

section - Scaling by function and perform a sensor zero.

for useful hints about scaling factor by different Measurement application see — DEWESoft Tutorials

Scaling - Calibrating on input 'by function'

Another way to perform such a simple linear function would be to simply multiply the input by a factor. You can easilydo

this by clicking the by function button, which will change the two-point calibration portion of the dialog to look like this:

.

by two points |: by function :

Scale [k factor]
1) Senzitivity
1 Vv
Offset (n factor)
0 W

Output = k * Input value + n
In above example we calibrate the system so that for channel this factoris 0.02.

Above shows your basic algebraic formula:
y=k*x+n (physical value = scale * measured value + offset)

for a general linear function, which makes it easyto input k factor and Offset (n-factor).
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There are two ways of entering the value:
e Scale (k factor); example above: k=0.02N/mV

Scale factor is the factor which defines how to scale the electrical signalto deduce the physical values.

e Sensitivity; same example on right: k =50 mV/N %
by two points by function

Sensitivity is the factor which is usuallyused in sensor calibration

() Scale [k Factar)

sheets and defines the electrical outputper physical quantity (o sensitivty
1 Vv
measured by the sensor. !
Offset (n factor)
0 v

Use the Set Zero button in the main setup to conveniently offset the
signal to 'force'it to zero, when itis not exactly at that value (but should

be), due onlyto small sensor offsets and perhaps long cable lengths Output = k * Input value + n

causing capacitive coupling and/or line loss.

Example:

An even easier w ay to convert from °C (Celsius) to °F (Eahrenheit) is to click by function, then enter the y=k*x+n, to perform
simple offset.

By multiplying °C by 1.8 as Scale and then adding 32 as an Offset, the same result is achieved.

Since modules that measure temperature output their values in the scientific standard Celsius scale, this is a handy formula to know
w hen the temperature is desired in Fahrenheit.

for useful hints about scale (k factor) and Sensitivity by different Measurement applications see — DEW ESoft Tutorials

Calibrating on input example

Pressure up to +1000 psi (= signal source) will be measured with a 100 psi/ V sensor, connected to a high voltage module (=
amplifier with 10V range).

‘Signal +1000 psi_ e +10 Y | Amplifier. +Hy AID
source’ -1000 psi -10 W #10 V range -5V converter
Physical value Transformation Transformation Acquisition
to electrical value o norm signal

In the example screen, you can see that the default values are entered - the real and engineering units are the same. But w hat if this

w as a pressure sensor that had a voltage output and each volt represented 100 psi of pressure?

Scaling 'by two point'

Here is how we would set it up - starting at the top; w e enter our text values for this channel. Then in the bottom-left, w e tell the
systemthat O real \Volt equals O psi, and 1 real VVolt equals 100 psi. If you look at the graph on the bottom-right corner of the dialog,
you can see that the real input signal has a min of 0.01466 V at this moment, w hich is being scaled to 1.466 psi, w hich is exactly

w hat you w ould expect.

Scaling 'by function'
Another w ay to performsuch a simple linear function would be to simply multiply the input by a factor of 100. You can easily do

this by clicking the by function button, w hich will change the tw o-point calibration portion of the dialog.

There are two w ays of entering the value (just a question of the value):
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e Scale (k factor); example above: k = 100 psi/V

e Sensitivity; same example: k = 0.01 V / psi

Both methods can cause a small offset. Use the Set Zero button in the main setup to conveniently offset the signal to force it to

Zero.

2.3.2.4 Calibrate

The ability to quickly calibrate directlyto DC and AC signal sources is a great advantage of DEW ESoft, and will save

you much time, and ensure better and more reliable data recording long into the future.

NOTE: this procedure is only available with by two point' scaling!

Calibrating to signal sources

In 2-point calibration, there are two other sets of buttons that will allow you to perform a more accurate calibration when

you have access to a known signal source or load. Let's say that we have a load sensor that we want to calibrate to a known

load. We want to enter two points - say zero (0 kg) as our first point, and twenty five (25 kg) as our known second point.

The first thing to do is simple enter those two values in these boxes as shown:

General || Sensors

Units kg

by two points by function

0 0,5 vy
equals equals
1] 30 ka
Calibrate Calibrate
[ from average ] [ from average ]
[ from RMS ] [ from RMS ]
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Now, we need to apply the known zero (0 kg) load. When it stabilizes,
press the left-most from average button, and the software will sample :
First point Second point
the input for a shorttime, average the values that it receives, and then
calculate the required number for the upper left box - First point. S it i mv/\
equals equals
Now apply the known 25 kg load, let it stabilize, and press the right-most 0 25 i kg
from average button (see picture on right). DEW ESoft is now Calibrate Calibrate
perfectly calibrated to your signal based on the known loads that you _from average
Fom 5

input. Note in the screen picture above that DEW ESoft has
automatically input the two values in the upper two boxes that it needed

in order to achieve this calibration.

If you have an AC signal source, you should not use the from average
buttons - use the from RMS buttons instead! Also, press the red-
labeled RMS button below the graph to add the RMS values to the
dynamic display.

Background to this example:

nints by function
First point Second point
'—0,002?92 0,2123 vV
equals equals
o 50  mjs
Calibrate Calibrate
from RMS

Defined weight from 0 to 25 kg (= signal source) will be measured with an uncalibrated strain gage sensor (= sensor) connected to a

DAQP-BRIDGE module (= amplifier with 0.5 mV//V range).

: 'ﬁmpll'l"lur:
‘Signal 23 kg » 01957 mvivy |
source’ 0 kg SEnsor 5500403 My ﬂr:n'::'lw

t 1

)

Physical value Transformation Transformation
fo electrical value to narm signal

for useful hints about Calibrate by different Measurement application see:

— DEWESoft Tutorials

t

Acquisition
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2.3.25 Live data preview

The bottom-left portion of the dialog contains a live preview of your signal - the left side are the electrical units, and the

right side are the scaled engineering units, so you can directly see the effect of your scaled (and calibration) values:

| Scope || FFT || Scaling | | Display options [
Scope [V] average
10,0000 % 10,0000 Mfmmz :___‘.C\C Ene
[ pim f Mae
Elock time
|y O e : d
0,8924 4 10,8924 Mjrmm2 =
" Autoscale
-10,0000 ¥ 10,0000 Mmm2
-500,0000 ms 500, 0000

Depending on the pressed button(s) in this area, different Input and Scaled values are represented on dynamic

graph. On a dynamic graph your signalare represented:

e on the left side the "electrical' units

¢ on therightside is the scaled "engineering" units

That way you can directly observe the effect of your calibration values. You can also change Block time (defines time for

calculation) for signal display.

If you have an AC signal source, you should press the red-labeled AC RMS button to add the RMS values to the dynamic
display.

Calculation time (Block time)

On this section on graph you can change calculation time (Block time) and signal display frequencies of the selected

values.

Predefined choices are:

e 0.1 second

e 1 second.

Dynamic representation of your signal

- The graph shows the current input signal. In addition, the min / max, AC RMS and average values are displayed. If

the input signal is higher than the selected inputrange, you will see a message OVL in this screen.

- The values at the left side of the bar graph shows the "electrical input" value, representing the input range of the
amplifier. The right side shows the "physical input" value of the scaling, so you can directly see the effect of your

calibration values. In this example, they have to be the same.

- Use the Average, AC RMS and Min/Max button to show or hide the values.

DEWESoft X1 - User Manual (Beta version) page | 45
© 2013 DEWESoft



User Guide Channel setup form
Measurement setup Analog in

- Change the calculation time (Block size) between 0.1 and 1 sec to achieve the best view for your signal.
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2.4 Analog out

DEWESoft offers a full-featured signal-Function generator with 16 or more analog signals. In the

DEW ESoft we can define and set all analog output channels which will be used during measure using

installed measurement hardware.

Analog output channels, which will be used during measurement, are setin DEWESoft Setup screen on Analog out

tab. Any analog outputcard from National instrumentcan be used as the hardware. After DEW ESoft analog output

Hardware setup (this procedure is to perform only by installation new or changing output hardw are) the Analog out tab on

DEWESoft Setup screen mustbe selected to set all analog output channels - Function generator; this screen

displays three main part:

Recording setup with Data file optionsto set target of data storing see - User Guide

— Recording Acquired Data

for information about New, Load and Save the channel Setup data

see — User Guide - Data management

Function generator w ith all definitions and settings:
* Operation modes - fixed frequency, sweep or stepped sweep, burst or chirp; for
each mode many functions are available like frequency, timings...
* Signals Waveform - for each channel individually w e can decide on waveform type (

e Control options

sine, triangular, rectangular, saw, white noise or trigger).
Amplitude, offset and phase can be defined for each channel as
well.

- todefine Output rate and Start/Stop output condition for the
analog output

Analog out channel list display Analog OUT channel list w ith information

and settings in columns:

Setting during Measurement

Slot

Oon/ Off

C
Name
Desc
Value

Setup

indicates the number of the channel; it alw ays starts with 0 and counts up to
the maximum number of available output channels

activate | deactivate output channels; click on the button to activate or
deactivate channels

displays the state of the channel: Unused (disabled, no signal output) or
Used (active, signal output)

channel color selector
channel name

amplifier settings

output signal type and values

input settings and calibration; to call Channel setup window

- how to display Analog OUT channels and set their parameters as internal channels
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A < s
\_/ 'mﬁm \- f Setup files |Ch.seh_|p | Measure
@ 3 b3 & B~ o0 38

Store Save Saveas  File details Storing Analog | Analog out Math

w |Sweep| |Stepsweep| ‘ Burst | | Chirp |

P s T
ts i te  Frequency (f1) [T cydes ) Allow live frequency change Output rate (Hzfch) Start output
St . R ek i e b L
4 100 R ] Min freq 10 Max freq 100 | 5000 ~| on start acq. -
Time settings o 2 ; . -
Tt o ke = Signal out - Function generator settings | St i e
Startup time (ts) Fall time (tf)
[ stop measurement after finish
ird = 0,1 ki || show contral channels
SLOT | DESC. VALUE SETUP
Direct Wasetarm Ampifsse amet Prase
0 Fese ] ov oo SR
Direct Waetm AmpiRsce ot Prase
4 . fese 5] 2w ov 3 =R
Direct Waetom AmpiRuse omset Prase
2 Fo=e ] zv ov - =18
Direct Wasetorm AmpiRuge amset Prse
8 Noiz= ¥ 2v oV - Setup
Direct Waetom AmpiRse ot Frase
c Moize ¥ 2v v [ et
Direct Wt AmpiRuze ot Prase
= = ¥ 2v av 0 LT
]
s UMiblogout g e mx o | ey | Aioro
D ch I Hist setup
rec ‘Wastorm AmpiRude Ofisat Prase
7 | o= ] av ov - cat
Example:

If the shaker is used for excitation of structures, single or multiple shakers are driven by either analog output or by external
shaker system. The force is induced in the structure and the response of the structure is measured by the accelerometers or

another vibration transducers.

Shaker

Analeg output Force

Vibration measurement

In Analog out tab of DEWESoft Setup screen can be set for particular operation mode:

¢ Frequency setting [Hz] and Time setting [sec] - for explanation click on operations mode name in table below

e Control Options

M |5weep| |Step5weep| | Burst | | Chirp |
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The function generator offers five different operation modes, which are set for all analog output channels:

¢ Fixed — signals with a constant frequency

e Sweep — sweep frequency from Start frequency to End frequency

e Step sweep — sweep frequency with certain fixed frequencies

e Burst — noise output

e Chirp — sweep frequency with is shorfer time and repeated after a defined time

The am plitude will not rise from zero to full amplitude immediately, but within a definable time. This ensures that there are

no jumps or glitches on the generated signal, which is important to avoid impact shocks to the system under test.

Fixed

Fixed mode outputs the selected signals with a constant Frequency (f1). Output frequencyis the same for all the
channels and is defined in the setup.

| lead | |5weep| |Ste|:|5wee|:|| | Burst | | Chirp |

ts £ ty  Freguency (1) [ cydes () Allow live frequency change
100 1 Min freq 10 Max freq 100

1 & &n

Startup time (ts) Fall time (tf)

0,1 -~ 01 -

Itis also possible to define a number of output cycles ifthe Cycles (n) checkboxis enabled, otherwise the outputis

continuous.

The output frequency is the same for all selected channels. If Allow live frequency change is enabled, itis possible to

vary the signal frequency during the output within selected frequency range (Min frequency and Max frequency).

To avoid jumps in the signal a Startup time (ts) Startup time (ts) Fall time (tf)
and a Fall time (tf) atthe beginning and the end o1 l:] 0,1 l:_]
of the signal output can be set with selection g.l 3.1
from drop down list. [13'-5 ?.5
2 2

Applications:  fixed mode is used if a defined waveform should be oufput without changing the frequency or amplitude
automatically. Such function generator is valuable in laboratory testing of electronic circuits, power amplifiers,

filters and so on. Also it provides a great base for calibration procedures. Multiple channels ensure a great
chance to testdelays and phase errors.
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Sweep

Asweep is defined by a Start freq.(f1),a End freq.(HZ) - f2 and a Sweep time (t1).

Fixed w |Step5weep| | Burstl |Chirp |

Frequency settings [Hz]

Start freq. (f1) End freq. {Hz) Frequency change

1n 100 linear b7

Startup time (ts) Fall time (tf) Sweep time (t1) Sweep mode

.0,1 V- i],l - .1[] i Single -

Startup time (ts) and a Fall time (tf) define the ramp slope at the beginning and the end of the sweep.

Additionally the Frequency change of the sweep can be either linear i

- - . . bl
or logarithmic to provide more cycles atlower frequencies and can h

be selected from drop down list. log

Two Sweep modes are selectable from drop down list, Single and Sweep mode

Loop. In single mode you will get a single sweep output only, at loop M

L
mode the sweep is output continuously. ﬁ_

Applications:  sweeps are useful for testing electronic circuits like filters as well as in automated modal analysis.

Step sweet

The step sweep mode is a special procedure for modal testing, where the signal remains at certain fixed frequencies to
allow the structure to settle to that frequency. In addition to this more exact frequency resolution of fransfer function can be

achieved with smaller steps. Even though this procedure is the slowest to finish the test, it provides most accurate results.

In the middle the frequency steps can be one channel defined as the trigger channel and this one can trigger the

acquisition system to take results of modal test.

Fixed | |Sweep w Burst | | chirp

Frequency settings [Hz]

* ’ -FT:H"‘ Start freq. (f1) End freq. (f2) Delta freq. {df)
1
L tTatq fe
& Time settings [seci
Startup time (ts) Fall time (tf) Sweep time (t1) Hold time (t2)
0,1 * 01 i 10 2

Start freq. (f1) and End freq. (f2) have similar function to sweep mode, Delta frequency (df) defines the width of

frequency change during Sweep time.

Sweep time (t1) defines the sweep duration to the next frequency step, Hold time (t2) sets the duration where the

frequency keeps fixed.
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Startup time (ts) and a Fall time (tf) define the ramp slope at the beginning and the end of the function.

Applications: this mode is mainly used for modal structural tests.

Burst

In burst mode Startup time (ts), Fall time (tf) and Hold time (t1) can be defined. Within the burst we can choose to

have any signal, butin practice noise is usually used as the base generated signal.

|Fixed| |Sweep| |Stepsweep| Lm Chirp

| Time settings [sec]
. Hold time (t1) [T cydes {n)
[1
Ml
Startup time (ts) Fall time (tf)
0,1 - 0,1 -

Within the startup and fall time you get noise output.
Ifthe Cycles (n) checkboxis enabled, itis possible to setthe number of burst to oufput.

Applications:  Bursts are usually enhancements of the noise excitation for measuring fransfer functions. With the burst
mode the need of using windows for frequency analysis (and therefore errors caused by windowing) is

eliminated. They are useful at testing response characteristics of the systems.

Chirp

The chirp mode generates a signal which changes its frequency within a certain time. Itis similar to the sweep mode, butin

chirp mode the sweep time is shorter and the function is repeated after a defined time.

Burst | m
i,

|Fixeﬁ| |Sweep| |Step5weep| |

s i i

£ V{iﬂ _/_ Start freq. {F1) End freq. (f2) Frequency change ["] cydes (n)
f‘

J—tstm 0 = 1

W

Startup time (ts) Fall time (tf) Sweep time (t1) Hold time (t2)

0.1 - 0,1 - 10 2

Start freq. (f1) and End freq. (f2) define the frequency range of the chirp. The Frequency change can be either linear
orlogarithmic.

Additionallyitis possible to define the number of chirp Cycles (n) to output.

The time settings also contain Startup time (ts) and Fall time (tf) which defines the ramp at the beginning and the end

of the chirp, Sweep time (t1) - the chirp duration - and the Hold time (t2) between two chirps.

Chirp mode is similar to burst, except the short sine sweep instead of the noise. Chirp betfer defines the frequencyrange

than the burst.

Applications:  The chirp signal is used for spectral analysis of nonlinear systems.
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The condition for the analog output is set with the Output rate (Hz/ch) and Start output control on Control

Options section.

The Start output condition can be set either to: Outputrate (Hzfch) Start output
5000 © [onsrtaca___<]
e on start acq. which means that the output starts ' on start acg.
manual |
with the data acquisition, or ["] show info channels
|| 5top measurement after finish
e manual - the signal output start can be started [ Show control channels

manually during the data acquisition.

The Output rate ofthe function generatoris not related to the sampling rate and should be more than 10 times higher

then the highest output frequency to avoid harmonic distortion.

If Show info channels is enabled the values of the parameter channels (amplitude, phase angle, offset and

frequency) are additionally available as dedicated channels inthe instrument views and mathem atics.

If Stop measurement after finish is enabled the data acquisition will be stopped after the signal output has been

finished. This requires a defined Cycles (n)umber for output in the Operation mode settings.

The start and stop of generation can be either on start acq.(uisition) or manual. Each operation mode carries

different manual control:
- at fixed frequency the generation can be started and stopped
- at burst mode the individual bursts are issued with manual control
- atstepped sweep we can go manual to the nextfrequency

The start and stop of generation can be with a half sine window, so the amplitude will not rise from 0 to full amplitude

immediately, but within a certain time which ensures that the systems under test don’t suffer from impact shock.

Show control channels option allows the user to change the output parameters via control channels. Measurement

screens could have sliders and knobs to control function generator.

If this option is chosen, then the rates of change must be defined firstin the channel setup screen to define maximum
change when the slider is changed.

Show control channels

Frequency change rate (Hz/'s)
1o |

Amplitude change rate (V/s)
! |
Phase change rate {deg/s)
0 |
D change rake {(v/'s)

I |

In the measurement screen we can add control channels. First we choose the control channel icon, next we assign what

we want to control. Depending on the operation mode of the function generator, we can control frequency for all output
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channels and amplitude, phase and offset for each channel.

¥ (-] Freq Control
-'_ £ A.Dfl-:trl.f.Freq
¥ Ampl Control

" A0 0jckrlfampl

Now we can change the type of the control channel from text entryto horizontal, vertical slider or analog gage and

create a perfect control layout for function generator.

Transparent .. w7

tIFreq

: () DEWESoft action
+ () Control Channel

: | Tum knob

IMPLT

In Value column you can set all analog output channels - signals individually for each channel:

Waveform type I VALUE

The Waveform type can be setindividually for each channel:

e Sine Sine

e Triangular Triangular
e Rectangular Rectangular
e Saw Saw

e Noise v | Moise

e Arbitrary Arbitrary

Also Amplitude, Offset and Phase can be set individually for each channel as well.

If you need precise entries move cursor over the numeric field, cursors appearance change to @, simply click and enter
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the desired value directly with your keyboard:
VALUE VALUE SETU SETUP
e =T A @ F Cabr o @ Setup
oV g ZV oy 0 S 0 ity
Ok ; Ol it z Ok
Sop e o [ L T =

Amplitude, offset and phase can be setalso in Channel setup with slider or enter the desired value directly.

Press the Setup button in Analog out Channel list SETUP column to enterthe Channel setup screen for each channel.

General settings

you can enter the base channel information on the General settings part of the screen:

Channel name, the measurement value, Units of measurement, define Color (click on the color bar

to change the color for this input) and display range - Min value, Max value, to set a minimum and

maximumdisplay value; on the left low er side One period preview of signal is displayed

Signal settings

on the upper right area of the screen to define signal usage and Waveform type, on the low er right

area also sliders to change Amplitude, Offset and Phase and additional signal setting

Channel setup for channel 0

“General settings

Min value Auto b walue Auto

i

Channel name EE—
Units common Output
Color channel settings

Signal settings
Use this channel as Output signal
settings

Frequency multiplier
TR

One period preview

Output signal

__preview

Amplitude (volts)

z 0 2

ov sy v

Offset (volts)

; 0 -
v oV v

Phase (deg)

: 0 5

additional Channel setting
for 'Noise’ (and 'Arbitrary')

=l
=
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Signal settings

The upper right area contains two elements of Signal setting:

signal usage selection in Use this channel output as.

The channels can be used as: Use this channel as

signal output
Filalg '1': L
i sl b s k¥

frigger output
frequency output

- signal output for the selected waveform is default, or as

- trigger output. Each channel can be setto triggeroutputinstead of signal

output

Often itis intended to triggerthe acquisition on measurement side when certain criterion is met. When the sweep is

active, the trigger value goes up. Itis up atstep sweep, at fixed frequency and during the bursts.

Channel setup for channel 0 @
General settings Signal settings
Channel name ADO Use this channel as

| trigger output =

Units
Colar

Min value Auto ax walue Auto

One period preview

oK | | Cancel
Waveform type
The channels can be used as signal output for the selected Waveform. [w'_”efmm
Mioise -
Sine
Waveform drop down selection has a direct influence on the settings displayed in the Triangular
lower right area. E:ﬂ:angular
| Moise |
Arbitrary
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Amplitude, offset and phase angle

All generated channels themselves are available as DEW ESoft virtual channels. Also amplitudes, offsets and phase
angles are available as channels so theycan be putin any visual control to monitor the frequency generatoror theycan

be used in math channel for simulation or control purposes.

The right area bellow Waveform finally contains the sliders to change Amplitude, Offset and Phase. For input precise
entries each this value is next to the slider also numeric field— simply click in the field and enter the desired value directly

with your keyboard.

The phase setting has additional option - not to define fixed phase, Phase change [deg/s)
but variable phase. This can be achieved with pressing d/dt button H o
near Phase caption (this caption after press this button change to 0%l 180 s E

Phase change (deg/s).

Variable phase can create for example stroboscope effect. One sine wave with fixed phase can drive for example a
shaker, while we can use the other TTL rectangle signal with variable phase for camera triggerto create a stroboscopic

video.

The lower left area shows a nice One period preview of the selected signal.

Additional signal setting

For Arbitrary and Noise type of waveform are beside sliders and numeric fields also additional signal setting:

e for Arbitrary type of waveform there are sliders and numeric fields in Signal tab, additional is also Points tab for

this signal setting — see — Arbitrary - Additional settings

¢ for Noise type of waveform bellow the sliders there is also an additional Filter signal setting

— see — Noise - Additional settings
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2441 Waveform type

In software the waveform types are:

SINEWAVE TRIANGLE

RECTANGLE SAW

NOISE ARBITRARY
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Waveform types can be setin:
e Waveform of Value column in Analog out tab or

e Signal setting of analog output Setup screen in Analog out tab

2442 Arbitrary - additional settings

The arbitrary waveform makes definition of special waveforms very easy through two tabs:

Signal tab Points tab

Frequency multiplier Waveform Frequency multiplier

— o I
Paints Signal

Amplitude (volts)
g —
- +| [ -] Scalin
T (2] () Scding (a0~
Offset (volts) Time |ualue |
[ 0 l I
-1v oV 1

(d/dt] Phase (deg)
[ 0

-180 0* 180
All parameters, like Amplitude, Offset and Phase, The waveform itself is defined in a table, which can be
can be set up as already known. displayed in the Points tab — see below
Channel setup for channel 0 @
General settings Signal settings
Channel name AQD Use this channel as
|signal output - |
_— N Wi : rm Frequency multiplier
rbitrary - 1 -
Color
Signal
Min value -5 M aw value 5

E| |:| Scaling | auto -

One period preview

Time |Ualue |

Q ]

1 1 right mouse click on

; Time-Value table

2 E

2 Copy to clipboard

4 1 Paste from clipboard

4 7 Save to file

5 ] Load from file

? % Clear points

3 0 . -
Ok | | Cancel

There are three ways to get a signal:

* The signal values can be entered directlyin the table.

Press E' or E' buttons to add or remove rows in the table and enter values for Time and Value (amplitude).

e Paste from clipboard
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For example from Excelto DEW ESoft. If you copy from another programs like W ord or other Editors be aware to use

the tabulator as separator between the columns.

e Load from file

The data have to be provided as standard text file (*. txt) with tabulator separated columns for Time and Value

amplitude values. There is no header required.

To paste values from clipboard or /oad values from a file selectthe Points tab and right-click. This function can also be

used to Copy to clipboard or Save to file.

Amplitude Scaling of the waveform can be done in three ways:

Scaling ¢ Direct inserted values are taken directly and can never be changed

_Direct
I - Auto inserted values are scaled with the amplitude value, like the other waveforms

Custom .
(even online)

¢ Custom inserted values are scaled by an scaling factor. This factor is not changeable

during the signal output!

When this option is selected additional field appear to enter scaling factor:

Signal |

On One period preview you can online see entered point - signal preview.

2443 Noise -additional settings

In addition to the base channel and signal settings, the Noise Waveform

@oisé} o ]

waveform type offers a Filter selection. Select between the filter types:

Amplitude (volts)
]
ow &V v
Offset (volts)
| 0
v ov 1w
d/dt| Phase (deg)
' 1)

-180 ° o= 180 =

MNone

Pink
Low pass
Band pass

e None -nofilteris used - the output signal is white noise

¢ Pink - afilter is used to obtain pink noise
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e Low pass

o N

Order Prototype FHigh {Hz)
[4 v] [Elutterwurm v] 1250

e Band pass

ﬁlte@and pa% 2 -

Order Prototype FHigh {Hz)

|4 ~| |Butterworth v| 1250
FLow (Hz)
500

define a low pass filter:
-Order(1to 10)
- Prototype (Butterworth, Chebysev or Bessel)

- FHigh (Hz) - high frequency can be set

define a band pass filter:
-Order(1to 10)
- Prototype (Butterworth, Chebysev or Bessel)

- High- FHigh(Hz) and low frequency - FLow (Hz) can be set

Order and Prototype can be selected from drop down list:

Euttawurth
Chebysey
Bessel

for information about Order and Prototype see — User Guide — IIR Standard filter

For noise excitation itis common to define the upperand lower frequency limit. The lower limit prevents DC excitation

and upper limit prevents too high frequency noise which is higher than the bandwidth of the measurement.
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All analog output channels (including their parameters) are available in DEWESoft as internal channels also (if hard

sync option is setin hardware setup). Therefore you can display them together with your other signal sources.

x [B Memlehi 1756MB. |7 t= 0.0312sec § CPUiE 5%
1Y (e < g | g (R 3
A | Lhatl

j Acquisition Analysis Setipfies  Chosetup | M Design | &) Edit| | @ Help | {3y Settings

Owverview Recorder FFT

}!

=rr oo

Cursor | Scale
Free D Norm  Single

Pre Post

-50 50 ms
&
<=X>

[a00 ¥
|valve  [Realdata

e —

lPosiﬁve b
Trig level 0,9 -

Lvlo
3

Trig

If analog outputs are activated in DEW ESoft, you can see a channel list on the right side. The list contains all the channels

that are currentlyin use and can be displayed or hidden simply by clicking on them.
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e
When you press the | A8| button, the instrument will show the following controls:

(3 Disk left: 25,4 GB. \“' t=0,0312 sac i CPU: 45; 5% -8 x
'

Ak )
A | Y
_ ,) Acquisition Analysis Setup fles  Ch. setup | Measure Design g Edit | §g Help 3 Settings

OO@ E m

Qverview Scope Recorder FFT

(] Freg
" AO/Freq
L] Trig
' A0jTrig
-] Output
. “A0OD
ag,'\usting knobs 7
. a0z
"a03
=] Ampl
"' A0 0/Ampl
' AD 1/ampl
' a0 2/ampl
' A0 3/ampl
[:=] Phase
" AO 0/Phase
' AO 1/Phase
' AO 2/Phase
"' AD 3/Phase
_left or right mouse ¥ s ¢ . . 3 E SR : E i o 5 E ~~'Offsﬂ:t
_glick to hide or show

s '* AD 0jOffset
channel properties,

' AD 1/Offset
' AD 2/Offset
' AO 3/Offset

AQ rate: 30 °fs

0,0
= : / [a] = [a]
x| E3 e imme =] -10 &)
Step: 0,1Hz AQ rate: 10 Hz/fs Step: 0,1V AD rate: 1 Vs Step:0,1°% AQ rate: 30 °fs Step: 0.1V AQ rate: 1Wis

FREQUENCY AMPLITUDE PHASE DC OFFSET

On the left corner of each element, the resolution can be set (Step). On the right corner the AO rate can be chosen. High
rate means fast changes to new values, with low alteration rate changes require more time. If we want to enter the value

manually, we can click on the value of the upper right part of the display.
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Measurement setup Analog out

Each control except for Frequency have also [=] button in caption rows to

minimize controls knob.

With press on [#] button controls knob is displayed again - maximized.

(2] 10 Temm= g (o)
=] (=]
Step: 0,1Hz AQ rate: 10 Hz/fs

AD O B

laoo) ao1 || Aoz || a03
Amplitude |+
Phase L+
Offset ||

Example: all controls knobs are minimized

NOTE: The frequency adjusting knob is only available when 'Allow live frequency change'has been enabled in

the Analog out setup.

Channel selector

The channel selector defines the active channel for the amplitude, phaseand DC offset parameter settings:

Selected analeog output channel

AD D =

Laoco]l ao1 |[ Aoz ][ 403

[A04 ][ a0s |[ Acs ][ 407 ]

'Used' analog output channels

As already described, all parameters are available also through control channels.
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2.5 Counters

DEWESoft Counter module is used to perform counting and frequency measurements. The counter

setup depends on the used hardware platform.
Typical applications are: event, gated event and up/down counting, encoder measurements, period

and pulsewidth measurements, two pulse edge separation and frequency/supercounter.

The Counter hardw are can be activating on the DEWESoft System menu —» Hardware setup... - Analog tab by set the

required counter channels (CNT chnls column) in Device information list.

When you select a Counter tab on DEWESoft Setupscreen, Counter channel line will appear on lower part of screen:

=

iy N i 1
Acquisiion  Analysis . Setup filles ‘Ch.set_lp| Measure

@ o o B~ L] Se

, 1l
P t

Stare Save Save as File details Storing Analog Counter Math
onjorF | ¢ | NAME | VALUE SETUP
|- Set ch,
] 477 Events CNTO
Set ch,
1330 Events CNT1

Counter channel list

Firstlet's look at the columns that are shown in Counter channel list, and describe what each is for:
SLOT counter channel input slot - number of the counter

ON/OFF activate / deactivate counter channel - press the Unused button - it will change now to Used - to set
the desired counter channel active for counter data acquisition and they are available in all

instruments

C channel color selector - this color will carry through the text and graph representations of this channel

throughout all DEW ESoft procedure screens

NAME counter channel name - just click into the NAME field and you can enter the new counter channel

name as usual text
VALUE current counter channel state
SETUP counter channel settings (see below)

for information about Slot, On/Off, C and Name column see — User Guide —» Channel setup
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Press Setup in SETUP column to do the base counter settingsin Channel setup window:

Channel setup for channel CNTO ==
Basic application

[Euent counting - ]

Counting mode
Basic event counting - ]

—,_[—l_l—,_l—l Signal source | Source Pin -

RAW VALUE *sCALE - OFFSET] MIN | SCALED VALUE | unIT| Max |

1358 i |o Io _ 1353|— |1oooo

General / Sensors parameters

e General parameters
are similar to the analog input channel settings and contain the Channel name, Units, Color and Min and

Max value — see — Analog (in) Channel Setting

e Sensors parameters
are similar to the analog input settings and contain the Sensor groups, Sensors and Description:

— see —» Analog (in) Channel sensor setting

Hardware parameters

Set and number of parameters (settings fields) are dependent on the used hardware.

¢ Counter mode

Option of this field depend on the used hardware and applications

respectively and can be:

events, gated event and up/down counting

encoder measurements

|Upfdown counting

period and pulsewidth measurements

two pulse edge separation

for information about Hardware parameters setup click on caption above
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Some common counter Hardware parameters for Orion expansion CNT type are:

¢ Reset on start measure

Check this boxto counterreset on start of measurement.

e Reset button

With press on button we can reset actual counterto zero.

e Input filter button

The filteris important setting to prevent doub/e counts. We need to choose ]
[nput filker aff -

the filter to react a bit faster than what we expect our events to be or, with a

. ) ) Count direction "J00 s
different logic; we need to set them a bit slower than what we expect to have

200 ng

glitches in the signal. _IEDU Nz

I

Except for frequency counter can be selected in this field from drop down list 2 ps

value of inputfilter in ns or off for not a filter. Option of this field depends on gﬁz

the used hardware (base clock).

e Signal input

Also the Signal input depends on the used hardware, for example Source  Signal irput [Suurcg_EI:l_I:NTl:l g

Pin (external clock), 100 kHz or 20 MHz (internal clocks) can be selected Source E0 CHTO
Gate EOCMTO

from drop down listin this field. Aux_EO_CHTO
Source_E0_CHTA
Gate EO CHTI
Aux_EO0 CHTI
ADC_CLE
40 MHz

e Count direction

We can select Count direction either to count up or down. This value Count direction ‘cu:uunt up -
can be selected from drop down listin this field.

count down
¢ Signal inverting
When the normal state is high, sometimes is nice to invert the
signal by choosing the inv check box beside signal field.
This has two effects: firstis that the levels will change, so normal Signal input Source E0 CHTO 1

level will be low and consequentially the counter will count on falling

edges ofthe input signal.

¢ no new value available

In field no new value available tells the software what to do when no new
value is available. The newvalue is calculated only when a signalchanges

the valuefrom low to high. Therefore the value can't be calculated most of the

time. :;S:W repeat last value
. available repeat last value
If we choose to repeat the last value, then the same value will be added sy
until a new transition is made. Alternately, we can selectto output zero
value when no newvalue is available, so we will have only spikes atthe
points of new data and the rest of data the value will be zero.
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Scaling

Finally the Scaling area can be used to adaptthe sensor to your system with enter value of:
- counts for Events and Encoder Counter mode
- ms (milliseconds) for Period Counter mode
- Hz for Frequency Counter mode

in upper field and value for'equals'in channel Units (entered in General part of this setup window) in lower fields or by

pressing Calibrate from current button.

AW VALUE * SCALE  OFFSET ; Mm_{gsc&@._!ewﬁim_‘
I =} 1000 0 -10000 42000 msec
s . J | | \\ ,
Raw value |
b senlad . Current scaled
Scaling value and it's unit

factor

for example, the connected sensor delivers 1800 pulses per 360 degrees

On right part Scaling section of Channel setup for channel CNTn window:

— Current unscaled value [cntUnit=counts, ms or Hz]

— Current scaled value [Units=-,m, Hz...]

and on lower part actual equation for Output value are displayed.

Event counting is one of the simplest counter operations.

Required hardware DEWESoft USB

Setup sample rate Atleast 1 kHz

There are two special modes of event counting available:

1. gated event counting, where events are counted only when a gate signal is high (only available on Orion counters)

2. up/down counting, where the events are counted up when the gate is high and down when the gate is low (available on

Orion, NI MX, NI E series and DT cards).

for hints about Event counting setup and measurement see — DEWESoft Tutorials
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Simple event counting

Basic application o Reset on start measure
[E\rent counting v] Input filtsr [off v]
el i Count direction [count up "]
[Elasic event counting et l [ Erable signal zero
[ | advanced counter mode
= Signal input [AuH_ED_ENTD '] [Cinv

1. The Counter mode 'Events' @ are already selected by default.

2. Then we choose the Signal input. Usually the signal inputis Source Pin, but if we have connected other signal, we

need to select that signal @ as the input (e.g. AUX_CNTO above).

When the normal state is high, sometimes is nice to invert the signal by choosing the inv check box ®@. This has two
effects: firstis that the levels will change, so normal level will be lowand consequentially the counter will count on falling

edges.

3. Reasonable is also set the Input filter to prevent double counts. We can select Count direction either to count up

ordown @ . This value can be selected from drop down listin this field.

— see —» Counter hardware parameters

Gated event counting

Gated event counting is the mode where the counter counts onlywhen a gate signalis high. Itis available only with Orion

counters. This application is based on the previous 'Simple event counting' section (see above).

Basic application o m Reset on start measure
’E\rent counting v] Input filter [off v]
et o Count direction [count up "]
[Gated event counting 'l [] Enable signal zem
["| advanced counter mode
N 5 ) g ) Signal input [ A ED_CNTO v] inv@
i Signalgate | Gate_EQ_CNTO v | [Zinv

Additional to above 'Simple event counting' settings (here we choose 'Gated event'as Counter mode @) we mustset:
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Event, gated and up/down counting
Counters

- Signal gate (e.g. Gate_CNTO above) @. The counter will count the

transitions from low to high onlywhen a signal gateis high. Signal

Signal gate

Saource EO_CHTO
Gate EO CMTO

channel can be selected from drop down list. Aus EOCHTO
i Source_EO_CMTI
If we have the Signal gate inverted by choosing the inv check box ® Gate E0 _CHTY
(normallyitis high), we choose to invert also the gate signal, that it will EB%EEI:ENH
40 MHz

countonlywhen a gate signal level is low.

Up / down counting

Up/down counting is counter operation which counts up when a gate is high and counts down when a gate is low. This

application is based on the previous 'Gated event counting'section (see above).

Reset an start rmeasure

Basic application

[E\tent counting vl Input filker [off -

Counting mode 1
’Upfdown counting v]

|| advanced counter mode

- Signal input ™ Souce_EQ_CNTO v]lﬂ\:(:

| Signal upx’down[hux_ED_ENTD v] [] i

Additional to above 'Gated event counting' settings:

- we choose 'Up/Down' counting @ as Counter mode

- select Signal input and Signal up/down (e.g. Aux_CNTO above) @.

Signal up.n’u:h:uwni .-’-'-.u§ EEI CHTO -

Source EO CHTO

The counter will count the transitions from low to high - counts up when
Gate EO_CHTO

Auyg EOCHTO
Source_EO0_CMTI
Gate_EO_CHT
Auw_E0 CHTI
ADC_CLK

40 MHz

Signal up/down is high and counts down when a this signal is low.
Signals channel can be selected from drop down list.

If we have the Signal up/down inverted by choosing the inv check box
® (normallyitis high), we choose to invert also the gate signal, thatit

will count down onlywhen gate signal level is high.
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Encoderis a wheel(or linear bar) with marks on it. We usually have encoders with two marks (e.g. Aand B signal) with a

phase difference of 90 deg. one to another to know also a direction of movement and a zero pulse-one pulse per

revolution which can tell us the absolute position of the encoder.

Required hardware DEWESoft USB

Setup sample rate Atleast1 kHz

for hints about Encoder setup and measurement see — DEWESoft Tutorials

X1, X2, X4 modes
Basic settings Hardware settings Sensor settings
Basic application Fieset on start measure B il )
[Event counting - I Input filter

Counting mode Encodsrzeo [ 2
Basic encoder counting - i

|| Advanced counter mode

Y
- - Signal & Source_E0_CHTO = | [Cinw
A __-'-ll-. Signal B @ A ED_CNTO v | Clinv
§ 3 I o SignalZ Gate EO_CNTO = | [Clim

1

1. We choose 'Encoder' as the Counter mode.

2. Then we choose the Signal inputs: Signal A, Signal B and signal Z (e.g. Source_CNTO, Aux_CNTO and

Gate_CNTO in above example) . Signals can be selected from drop down lists.

3. We setthe Encoder mode @ to:

X1 to measure just the rising edges of input A - the outputof this counter is the counter which counts up when
signal Aleads signal B and counts down when signal B Jeads signal A; the positive edges of the signal Ais used
to make the counts

X2 measures rising and falling edges of input A; therefore the resolution will be increased by a factor of 2 (also the
scaling has to be changed)

X4 mode measures rising and falling edges of both signals signal Aas well as signal B, the resolution of the

measurements is therefore increased by a factor of 4 (also the scaling has to be changed)

NOTE The X2 and X4 modes are extremely helpful if we have slow movement (for example with linear encoders),
because it will actually increase the resolution of measurement by factor of two or four.
If we have fast dynamic measurement (like torsional vibration)itwill sometimes introduce more errors if
we use X2 and X4 mode, because those two modes assumes that the gap ratio is exactly 0.5 and that the
encoder electronics switches exactly with the same speed between dark and light areas. We can evaluate

this error with Period and pulsewidth measurement.

4. We setalso the Input filter to match our highest frequency @ to prevent double counts.
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Encoder
Counters

see also » Counter hardware parameters
Zero pulse

The zero pulse is used to reset a measurement when a Z pulse is recognized.

The only change to the setup is to check the Encoder zero check box. This will Encoder pu
reset the counter value to 0 when a zero pulseis passed.

We also need to set the number of Encoder pulses for internal calculations.
Encoder zer

Encoder mode

lses 1
1
o

Required hardware DEWESoft USB

Setup sample rate Atleast 1 kHz

The problem with previous (traditional) counters is that the value of the counter is latched only ata sample rate interval.

Therefore we have only discreet values on each sample.

Butsince the Dewe counters can measure where EXACTLY the position of the pulseis in between two samples, we can

calculate two things out of this: exact interpolated position of counteratthe sample point as well as exact frequency of

the pulses.

DEW ESoft can perform these measurements on a single counter.

@ i ik|& B~

Store Save Save as File details  Storing Analog Counter Math
ON/OFF  C | | VALUE SETUP
E0_CNTO #~% Evectcoiifiung mode om0 i

Z ; —  Setch.
B 18725 Events NTO
ﬁ| Waveform tll!;-u mode
Period (1) 0,26 msec Period  Setch.
* EO
ST 3820,1 Hz Freque
-~ | : J
#7%  Event counting ni
Set ch.
Unused N 15234 Events E0_CNT2
EO0_CNT3 ﬁi Waveform timing mode
CNT3/Period 0,32 msec Period | Setch.
E0_CNT3
i e 3146,4 Hz Frequency
Event counting mode
Set ch.
EventCounter 9160 Events | E0_CNT4

Advanced counters can be used with counting modes by selecting the Advanced counter mode buttonin Sensor mode

orin Timing mode.
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Required hardware DEWESoft USB
Setup sample rate Atleast1 kHz

Sensor mode is veryeasywayto measure signals coming from the real sensors. By choosing the Sensor mode,

DEWESoft offers a list of sensors defined in Settings — Counter sensor editor.

Sensor modes includes rotary, linear encoders, CDM, geartooth, geartooth with missing or double teeth,
tacho signals. The use of itis verysimple - just select the sensor from the list. In our encoder-512 is selected. All the

settings are done similar to the Basic encoder mode or counting mode, depending on defined sensor type.

Channel setup for channel CNTO

Basic settings Hardware settings Sensor settings
i icati +| Reset on start measure
Basic application Encoder pulses
|Sensor {encoder, COM, tachao ... vl Input filker aff v

Encoderzero [

= Signal & CNT_IND w | [ir
__k. Signal B CHT_IN1 | iy

"

DOutput channels

ON/OFF MEASUREMENT | RAW YALUE * SCALE - OFFSET §  MIN |SEALED ¥ALUE |UNIT MAX | A
3 - 0,83303 lrevs j 1 0 -10000 0,83393 Revs (10000 =
[ |
2| curojF - 1 0 -10000 17,4358[rPM 10000
H (Frequency 17,4358 [P 7,
|CNTD,|’Raw_C0unt - 427 1 ] -10000 427 |- 10000
|
Unused |CNTD,|’Raw_EdgeSep - 673841 1 a -10000 673841 - 10000
-
tenced M CNTO/IND - 1 1 ] ] 1f- 1 ~|
[ Ok ] [ Cancel

Difference between normal and advanced counter mode can be easily seen by defining the counts as the output unit of the

angle and comparing CNTx/Angle and CNTx/Raw_Count signal on the recorder.

Red signal is a normal counter value. Green signal calculates points between two counts and also takes into account
WHERE between two analog samples the counting event happened. Therefore the green line out of the supercounter
shows the real position of the counter as precise as possible, depending on the AD card with 80-100 MHz resolution

independent of the sample rate.
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303

CHNTORaw Count
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for details and hints about Super-counter setup and measurement see — DEWESoft Tutorials

Period and pulsewidth measurements are similar in function. The period measures the tim e between two consecutive

low to high transitions while the pulsewidth measures the tim e thatthe signalis high.

Required hardware DEWESoft USB

Setup sample rate Atleast 1 kHz

for hints about Period and pulsewidth setup and measurement see — DEWESoft Tutorials

Period measurement

Basic settings Hardware settings
Basic application Reset on start measure
[Waueform timing v] Input filter [1DD ng v]
] no new
Timing mode s \-_-}[ repeat last valus v]
[PE”Od; frequency '] avallable 3
1)
Signalinput [ Aux_BO_CNTO ~ | [Flinv

1. Select the Counter mode as 'Period' @.

2. Choose the Signal input (e.g. Aux_CNTO in above example) and set the signal Input filter to prevent glitches @.
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see —» Counter hardware parameters

3. In additional field no new value available tells the software what to do when no new value is available ®.

see —» Counter hardware parameters

Pulsewidth measurement

Pulsewidth measurement setup is the same as above in the period measurement.

The only change is to select the 'Pulsewidth option'in Timing Timing mode
mode @. [Pulsemdﬂﬁ -
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Timing modes

Counters

Duty cycle measurement

We can also use the period and pulsewidth measurement combined to do the measurement of duty cycle of the signal,

where we measure the ratio between the high (or low) pulse of the signal and the period.

Channel setup for channel CNTO

Basic settings

Hardware settings

Sensor settings

Basic application

Reset on start measure

‘Waveform timing

w | Input filker

il

P=1/f

D = PW/P

Signal input CHT_IMO w | [[inv

off

v

Dutput channels

|

ON/OFF | C NAME MEASUREMENT | RAW YALUE * SCALE - OFFSET J MIN | SCALED YALUE UNIT  MAX | ~
= e CNTOfPeriod - o m— j 1 il 0/msec 1000
-
"|CNTD,|’PuIseWidth - i} msec j 1 i} O|msec 1000
| =
|CNTD,|’Frequency - 1] Hz j 1 o 0 Hz 1000
-
lien—od |CNTD,|’Duty cyvile - i} 1 i} 0% 100
-
tenced M CNTO/IND - 0 1 ] 0 1
ok ] [ Cancel ]

For this measurementwe need two counters: one is setto period and another one is setto pulsewidth as described

above.

for hints about Duty cycle setup and measurement see — DEWESoft Tutorials
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2.6 Digital input

The Digital input channels are used to measure onlytwo states of the inputs: low and high. Itis useful for

measurement of status signals, for example relays.

The Digital input hardw are can be activating on the DEWESoft System menu — Hardware setup... — Analog tab by

set the required counter channels (DI chnls column) in Device information list.

When you select a Digital input tab on DEWESoft Setupscreen, on lower part of screen Digital input channel line

will appear:

i

P — SIS
ﬂcq.nshm! Analysis < Setup files |Ch.seh.|p| Measure

@ g by B mT T

Stare Save caveas  File tl:IletaiIs Storing Analog . Digital
stoT|  onjorrE|c| NAME | VALUE SETUP

0 Unused R Low Setup

1 Unused :‘D“ Low Setup

2 Unused ‘DIZ Low Setup
s [ -
4 Unused ‘DH y Setup

5 Unused ‘DIE Setup

5 Unused ‘DIG Setup

7 Unused ‘D” Setup

Digital input channel list

Firstlet's look at the columns that are shown in Digital input channel list, and describe what each is for:
SLOT - Digital input channel input slot - number of the digital input

ON/OFF - activate | deactivate Digital input channel - press the Unused button - it will change now to Used - to
set the desired Digital input channel active for Digital input data acquisition and they are available in all

instruments

C — channel color selector - this color will carry through the text and graph representations of this channel

throughout all DEWES oft procedure screens

NAME - Digital input channel name - just click into the NAME field and you can enter the new Digital input channel

name as usual text
VALUE - current Digital input channel input state

SETUP

Digital input channel settings (see bellow)

for information about Slot, On/Off, C and Name column see — User Guide —» Channel setup
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Channel setup for input channel

Press Setup in SETUP column to do the base Digital input settingsin Channel setupwindow:

Channel setup for channel DI0 E
General DI settings

Channel name DIo

Units =

cowr E—

Min value Auto Max value Auto

e General parameters
are similar to the analog input channel settings and contain the Channel name, Units, Color and Min and

Max value (see —» Analog (in) Channel Setup)

e DI settings
We can define the signal filter (similar like counters)in this section, but onlyif Orion card is installed. This card

also offers a chance to invertthe input.

e Current value

Displays digital value (0 or 1) of current Digital input channel.

2.7 CANbus

DEWESoft CAN Acquisition module is able to listen to the traffic on CAN bus interfaces from different

manufacturers and to acquire CAN messages, which is CAN Data Acquisition basic unit and can contain
several signals -channels. Depending on the used CAN system, different car data is available like temperature,

revolution, acceleration, and many more.

Required hardware DEWESoft USB
Setup sample rate Atleast 1 kHz
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CAN messages/channels mustbe defined and set up with:

- setting common CAN settings/options

- create new:
e Import from existing .dbc file
¢ Add manually with Can channel setup procedure for Message / Signal setup
¢ Use scan mode to find messages automatically

- change existing:
e Edit

e Remove

- Select for storage

for hints about CAN bus Acquisition see also — DEWESoft Tutorials

When you selecta CAN tab on DEWESoft Setup screen, on lower part of screen CAN settings will appear:

CAN settings/options with information about CAN message / channel settings; to import data from DBC
library
Message/channel list with information about CAN messages / channels and primary SETUP column with

Setup button to call CAN channel setup window

N
A\ \
_/ Acquisiion  Analysis Setup fles | Ch. setup | Measure
{ ﬁ 0o
L1 e 11 e 4 "
ot e] (]| s e } 5= 0o
Store Save Save as File details  Storing CAN Math CAN
— settings and options
500 » kBaud Message View DBC library 0 messages; 0 channels
Err. mea: o /o + | —- | Messages Channels] [ Import ] ] 5ean 31939
EXP. % ARB. & onforFE C NAME VALUE &l setup

MESSAGES / CHANNELS list

As a standard, there are no messages and channels available (report about number of messages and channels in listis

displayed on right part this area). There are three ways to create them:
¢ Import messages / channels from existing .dbc file
¢ Add messages / channels manually

¢ Use scan mode to find messages / channels automatically

All this work can be done with setfings and options on this part of CAN Setup screen.

DEWESoft X1 - User Manual (Beta version) page | 78
© 2013 DEWESoft



User Guide
Measurement setup CAN bus

CAN settings / options

CAN port number

Before you add messages or channels, you have to selectthe CAN port. Up to 4 CAN ports are supported by DEW ESoft.

To select the port simply click on appropriate CANnN button, select from CANO to
[eaia] [ can ][ cave

CAN3 (depending on available ports).

Numbers of buttons depend on selected ports in CAN HW setup.

for detailed information about CAN HW setup see — System Settings > CAN Hardware setup

CAN speed- baud rate

The baud rate setting @ s very important. In fact, some vehicle operation can RON @ » kBaud
be interrupted if we connect to the bus with wrong baud rate set. Err. msg: 0jo

EXP. | % ARB. &
Selectthe CAN speedfrom the kBaud field drop down list or enter value. Available

are all common values from 5 to 1000 kBaud. m E] kBaud
DEW ESoft supports different CAN speeds for each CAN port. 1000 |
al0 =
I s |
Under the baud rate edit box we have also a notification how many messages -
came through the bus and how many of them were corrupted (red). This a6
information shows ifthe baud rate is correctand also if the bus have any 200
160
problems due to bad connection or bus overload. 195
100

Import messages / channels from existing .dbc file

Press the DBC Library - Import button to get a standard Open window. Select now the required *. dbc file

and press the Open button to import desired file and a list of all available messages and channels will appear.

(see also > Messages/channel list).
You can editthe messages and channels now also manually.

Also export of CAN messages are possible. For that, please enable the Export DBC option from DEW ESoft Tuner.
Tuner can be found by opening System folder (go to Settings — Global setup — Folders). The export can be enabled

inthe CAN section ofthe Tuner.

m DEWESoft tuner utility ¥7.0.2
Addons general] Arnplifier ] Al

[ Enable DEC export
w'hen iz optionz iz checked, DLL libraries b

After restart of DEW ESoft, export DBC option is also available in CAN channel setup.
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DEC library
[ Import ][ Export ]

Use scan mode to find messages / channels automatically

When you have already connected a CAN bus system to the DEWESoft system, 0 messages; 0 channels

you can also click the Scan checkbox. [C] 11938

As soon as we check the Scan option, the messages which are coming from the bus will be displayed. So now we can see

message IDs, speed of messages and raw binary values coming from the bus.

500 » kBaud Message View DBC library 5 messages; 0 channels
Err. msg: njo EEJ l"' ]. Chﬂnne'S] [ Impart ] [¥]Scan [11939
EXP. % ARB. 2 onjorrE c NAME VALUE g setup

+ LT Unused [li1E529° 1000000000000000000000000000000001000000000000000000000000000000 0

+ 2l Unused MESSA0S n00000040000000400000004000000000000000000000000000000000000000 IR
+ =L Unused I"“‘mﬂ"gE 100000060000000000000004000000000000000G400000000000000601000000 TR
+ Unused I"“‘ESSE'gE 100000040000000400000005000000000000000000000005000000050000000Gjeses

+ ZLY Unused I"“‘ESSE'gE 1000000000000000000000000000000000000000000000000100000000000000 G

The example above show s five new messages, w hich have been found automatically.

NOTE: The scan function can also only find messages; itis not able to identify the signals (channels) within

the messages.

If we know, we can define the channels from the specification. We choose the Setup button and the empty message

setupscreen - Can channel setup window will appear (see below).

Selecting messages/channels

To select/deselect all message please click on the On/Off tab panel to get following options:

Select all - this will select all messages and channels which are expanded in current view. If you want to select all
channels from all messages, itis easiestto use channel view and then Select all. Al messages will be enabled as soon

as there is a channel within that message setto Used.

Deselect all - will setall channels to off

Remove all empty messages - will erase all messages without channels

Remove all unused messages - will erase all messages and channels within the messages which are set to off
Show all channels toggle will display all channels

Show used channels toggle will display only channels which are setto used

J1939 support

J1939 is used to enable special decoding of arbitration ID which includes the sender, receiver and the message ID itself.
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Arb ID is always extended in this case. This is most widely used on trucks. Please make sure that the bus type is really

J1939 before enabling this option.

Setup messages / channels

Add messages / channels manually - Can channel setup

To add a message manually simply click on the Message [+ |- Add button. The Can channel setup window will

automatically open for the new message:

n channel setup

Mame  Message
Arb.ID £ 0
Tee
DLC 3
Delay D ms
Add Delete

Message setup

The upper left area of the window is used to define the CAN message.

Before you add any channels you have to define the messageitself:

Name The name for the message.

Arb. ID # ID number of your message on the CAN bus

Type Select between CAN standard and CAN extended from drop Type [cans " =
down list. Those two differs in identifier length - standard length g CAM Standard

is 11 bits and extended is 29 bits. CAN Extended

DLC DLC is the length of the message. ltranges from 1 to 8. As a standard, the DLC is setto 8.

Delay We can also enter the message delay in millisecond which shifts the time stamp of the message
back in time. This can be used to perfectly synchronize the analog data with CAN data with

compensating the delays in digital data transmission.

Signal setup

Now we are readyto define our CAN channels within the message. Press the - Add button in the Can channel

setupwindow to create a newchannel or - Delete to remove the selected channel.

DEWESoft X1 - User Manual (Beta version) page | 81
© 2013 DEWESoft



User Guide
Measurement setup

Channel setup
CAN bus

Can channel setup

Mame  Message

Arb, ID # 10

e
DLC g

ms

Add

Delete

Mame  Steering Wheel Data format @ Scale (k factor) 0,014
@ @ Offset 0
Unit deg. Start bit 0 Maximum 229,362 AUTO
Color _ Length [bits] 15 Minimum 0 AUTO
Signal type | Regular signal - Current unscaled value 0
Current scaled value 0

The Signal setup offers a lot of settings:

Name @
Unit @
Color®

Data format @

Data type @

Start bit @
Length [bits]@

Factor, Offset ®

Maximum / Minimum

name of the channel (signal within the message)

unit of the signal

color of the signal on displays and lists - color selector

selectbetween Intel (little endian)and Motorola (big endian) format from drop down

list:

Intel

Data format

Data type

Motorola

select between Unsigned (only positive integer number), Signed (integer number where

the first bitis the sign) and IEEE Float (floating point number) from drop down list:

Data type Unsigned
nsigned
Signed

Start bit IEEE Float

this value indicates the start of your signal within the message

this value defines the number of bits used for this channel

like in the analog world, you can define offset and scale the CAN value to the physical

value - scaling Factor,

for example 0 to 100 % or 10 to 50 mm

depending on the settings above, the maximum and minimum possible values are
displayed. With selecting -AUTG| button this values can be set automatically.

When you use only a small range out of it, you can decrease the display range.
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In addition to the signal settings, you have an online display of Current unscaled value and Current scaled value in

lower right part of Signal setup area.

The currently available signals within the message are also displayed in the array@ on the upper right area of the window

to get a fast overview of your message:

Can channel setup

i

Name

ENG_TORQUE
Arb.ID % 0

Type |CAN Standard &

DLC 8

Name  ENG_TORQUE

Start bit 8
Length [bits] &

In this fields array the running number of bitis displayed on right side of field. Start bit is designated with double arrow,

end bit with simple arrow and both arrows are connected with white line, which represent Length of signal.

Example: Can channel setup after define several signals within one message

Can channel setup =)
U PUR PRER AN ST S
Name ENG_TORQUE
Arb.ID £ 0
Type |CAN Standard hd
DLC g
Add Delete
Name ENG_TORQUE Data format @ Scale (k factor) 1
Offset 0
Unit : -
Start bit 3 Maximum 255 AUTO
Signal type  |Regular signal - Current unscaled value i}
Current scaled value 1]

After you have defined all signals (channels) within your message, press the OK button to confirm and to leave the
message setup. Two added channels will appear under the message on Message /channel list (if we expand the

message to show also the channels).

500 - kBaud Message View DBC library 1messages; 5 channels
— | ] |
Ty E:J [ | channess | | mport | [7]5can 31939
EXP. | % ARB. & onforFrE C MAME VALUE &l setup
20h Used é |Engine 000000000000000000000060000000000000000000000000000000000000 000
= - -
B Used g | [OLE s Setup
| 1] 1
= il -1
3.3 Used 2 2L t Setup
1] 1
v 0 [-]
8..15 Used gIENG—TORQUE | Setup
: 8
= _
16.. 31 Used gIENG—RPM \ Setup
1] 65535
# B\ ANTED_TORQUE o g
56 .. 63 Used & = i Setup
] 255
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Edit messages / channels

To edit CAN messages or channels simply press the appropriate Setup button; you will receive the same Can channel

setup window than already described above. Now you can do the required changes and confirm them pressing the OK

button.

for information about message setup see above — Message setup

for information about channels setup see above — Signal setup

Delete messages / channels

To delete CAN messages or channels simply press the [ = ]. Remove button.

Message / channel list

After you have defined all signals (channels) within all messages or you have import messages from *. dbc file, all this

messages appear on Message list or Channel list (channel overview) on lower area of CAN setup window.

View options

These options enable two different views on message/channel list.

1. Messages list (view)

With selecting View button list of defined CAN messages appear:

A Y
A/ Acquisi Analysis Setup files | Ch. setup | Measure
H e g ; 2= ke = oG
'E i ‘mm’ § we
Store Save Save as File details  Storing Analog CAN Math
Messages SETUP
B0 ~ kBaud Message View DEC library 5 messages; 17 channels
= — -
Err.msg: 0 /0 E':J |[(Messages| channels ] [ Import ] V|Scan 11939
EXP. |\ ARB. & onjoFrE c NAME VALUE &l setup
+ 1oh Used g Steering\Wheel 000000000000000000000000000000000000000000000000000000050000000C S
+ ZLE Used § Eriie n00g0000000000050000000540000000G00000000000000000000 000000000000 [
+ Ll Used élGaspEda' S N 1010000 00000000000 00000000000000000000000000000000000000000 e
¥ aoh Used E?ITE”‘DS N000000000000000000000000000000000000000000000000000000000000000 [
v 50h . él\wheelSDEeds 100000000000000000000000000000000000000000000000000000000000000 R

Columns that are shown in your CAN messages list:

EXP - to display/ hide channels of particular message

Use the * |button in this column to display all channels of this message and channel list will have

the following appearance:
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EXP. |\ ARB. & onforFrE | C MAME VALUE &l setuep
O 10h Used é SteeringWheel I000000G000000000000000 00000000 0000000 T T e e
o ”- 14 Used é’ STWH_ANGLE
| R CHANNEL list of CHANNEL _
¥ superior message setup
g 1ead glme_D_ANGLE 'SteeringWheel’
. e éISTWH_D_SIGN
T 21_)h e é: Engine
. 31_)h e é.GasPedal
o 41_)h Used E?ITemps
o 54_)h Used élWheelSpeeds
The _* |button will change to a "~ |button and can be used to hide channels.
ARB. - Shows the arbitration ID and refresh rate of specific ARE, [T O r
) ) ] 10h & Hexadecimal
message. Values can be displayed in Hexadecimal or ]
Decimal
Decimal form, use & icon and select desired form from
displayed drop down list.
ON/OFF - to activate | deactivate CAN messages or channels for online display and storage.
Select messages / channels for online display
Press the Unused button - it will change now to Used - to set the desired messagesor channels
active for CAN data acquisition and they are available in all instruments either as digital values or
graph.
To activate all messages and channels atthe same time, ON/OFFE.C_ —— .[:lﬁr.lE.
u el Elect a
click on the B icon or right-click into title On /offfield at the e Deselect all
top of this column and use Select all to activate all Remove all empty messages
messages and channels or Deselect all to deactivate Beeminic sl aumeed meeiies
them. @  Show all channels
Show used channels
NOTE: Be aware that activating a message does not automatically activate the appropriate
channels!
With that function we can store whole messages without displaying or storing the channels itself.
After you have selected the required channels, you can hide the unused messages channels
automatically. Simply click on the & icon in On/offfield at the top of the list again and select Show used
channels. Or select Show all channels to display also the unused messages and channels again.
C - channel color selector
NAME - CAN message(channels) name - justclick into the NAME field and you can enter the new name as
usual text.
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VALUE - current CAN messages/ channels value

As a standard the setup displays the current data transfer on the CAN bus in a binary format.

Click on the Eicon or right-click into title VALUE field VALUE &
at the top of this column to change the data format |:||]|]|] @ Binary E
from Binary to Hexadecimal - simply selectin list. — Hexadecimal

Example: displays the current data transfer in hexadecimal form

MNAME VALUE
SteeringWheel

Engine

GasPedal

SETUP - CAN message(channels) settings

After selecting Setup button Can channel setup window will automatically open. Now you can do the

required message setting changes and confirm them pressing the OK button.

for information about message setup see above — Message setup

for information about C and Name column also see — User Guide - Common channel setup

Select messages / channels for storage

Store

When you activate channels for displayin On/off column, the Used button offers also a small ’7 - Store button. As a

standard, this button is set active - the message or channel will be stored.

Store

When you press the Store button, his appearance change to and you can avoid the storage of this message or

channel.

2. Channels list (view)

With selecting View button list of defined CAN channels appear:

500 - kBaud Message View DEC library CHANNELF meg
Er.msa: 0 /0 IIIEJ Messag;;l G‘“T‘"ETSI setup .9
it ARB. g onjorrE|C NAME VALUE SETUP
f (]
10 (0.. 30) Used |g| | STWHANGLE ] s, o
1 i 4, I8457ES
& [5TWH_SIGN 3
10h (15 .. 15) Used |2 CHANNEL z Setup
TR — él.STWH_D_ANGLE Tist [-] .
- o [degs]
10h (31.. 31) Used gIHWH—D—SIGN . | sew
o e 0 -1
Columns that are shown in your CAN channels list are similar as in Messages view, except:
NAME - CAN channels name - just click into the NAME field and you can enter the new GPS channel name as usual
text.
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VALUE -

SETUP -

current CAN channels value and unit

CAN channels (message) settings (see bellow)

After selecting Setup button Can channel setup window will automatically open for enter required
channel setting changes:

Arb.ID # 10

e
i 4
Delay | Time - |0 ms . 0 4 HEE |
selected CHANNEL | |
in Add Dal= = 3 |
ge [ A ] (o0 » |
— supstior messose. o
Name Data format | Intel v| @ Scale kfactor) 0,04375
: paa e Csemn
Offset 0
Unit  deg Start bit 0 Maximum  1433,5563 [AUTO
coor [N o s Mnimm 0 faTo

Signal type Regular signal - Current unscaled value

1]
Current scaled value 0

[ o ]

This window is same as for changing message setting (in Name field appear Message name), only will automatically

display current selected channel Here can be set also other channels in this Message.

for information

28 GPS

about channels setup see above — Signal setup

DEWESoft GPS Acquisition module offers the possibility to acquire GPS data. Depending on the used

GPS system, different data is available like position, velocity, available satellites, and many more. GPS systems
are used to determine the position on earth, velocity and absolute time.

Required hardware

VGPS - HS, VGPS-HSC, VGPS, Leane VSAT, Javad, Microsat or any NMEA
compatible GPS

Setup sample rate

Atleast 1 kHz

for hints about GPS Acquisition see — DEWESoft Tutorials

for detailed information

about GPS HW (sensor) setup see — System Settings > GPS Hardware setup
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When you select GPS tab on DEWESoft Setup screen, on lower part of screen GPS settings will appear:

GPS channel list w ith information about GPS channel Slot number, On / Off state, Name, Value column and

primary SETUP column with Setup button to call GPS channel setup window

GPS information display information about all inView and Used satellites constellation on the sky, PPS

synchronization, SBAS or WAAS Differential mode and to show NMEA log information

5 g = ol Q b
=] . ] ™ (WY1}
Store Save Save as File details  Storing Analog GPS Math
10T ON/OFFE C| NAME VALUE | serwp infommstinn ahont
N Shehits e - —F synichronization, SBAS or
0 Unused ol 15°3,325' E Setup DiﬂEL.W'ﬂAS differential mode,
1 | unused || Y3bsolte 46°,10,297' N Setup NhEalos
2 Unused Z 387,02 m Setup
3 | Unused [ VeRSRY 0.0926 kmih Setup
4 | Unused I Velocity 7 GPS channel list Setup
5 | Unused I PRcon 320,21 deg. Setup
6 Unused I SEEDE 0,0 m Setup
7 Unused I Used satelites 6 setup
8 Unused i Current sec 54415,8 Setup
it [P Mark input 0 Setup satellitels constellation
= on the sky
10 Unused Acceleration 0 mis2 Setup
11 | Unused | OPSfxausiey Setup GPS channel
12 Unused NMEALog Setup SETUP

After GPS channel setup is done press the Unused button - it will change now to Used - to switch on the acquisition.

GPS channels which are available (all channels are not available with specific types of receivers):

X absolute ... currentlongitude (position from Greenwich - prime meridian, positive is east). Raw data in the data file is

in minutes (from example above 15*60+3=903)

Y absolute ... currentlatitude (0O degree is equator, positive is north) raw data in the data file is in minutes (example
from above 46*60+10=2770)

Z .. inmeters
Velocity ... vector velocity of movement

Velocity Z ... velocityin Z coordinate

Direction ... direction of travel (0 is north)
Distance ... traveled distance calculated from velocity
Used satellites .. number of satellites used in GPS solution

Current sec .. number of elapsed seconds from midnight
Mark input ... status of external signal input (used sometimes for brake switch)
Acceleration ... currentacceleration vector calculated from velocity

GPS fix quality ... description of GPS fix - only available for some receivers, it could be Standalone, WAAS/EGNOS sat
differential, RTK float and RTK fixed. Second receives data from fixed satellites while the last two require
differential data from base station. RTK fixed is the best possible solution providing cm accuracy of the

solution.

DEWESoft X1 - User Manual (Beta version) page | 88
© 2013 DEWESoft



User Guide
Measurement setup

GPS

NMEALog ... raw text messages coming from GPS

GPS channel list

Firstlet's look at the columns that are shown in GPS channel list, and describe what each is for:

SLOT - GPS channel input slot

ON/OFF - activate | deactivate GPS channel - press the Unused button - it will change now to Used - to set the
desired GPS channel active for GPS data acquisition and they are available in all instruments either as digital
values or graph

C — channel color selector - this color will carry through the text and graph representations of this channel
throughout all DEWE softw are procedure screens

NAME - GPS channel name - just click into the NAME field and you can enter the new name as usual text

VALUE - current GPS channel value

SETUP - GPS channel settings (see bellow)

for information about Slot, On/Off, C and Name column see — User Guide —» Channel setup

GPS channel setup

Press the Setup button of the GPS channel you want to change. The following GPS channel setup window will open:

& GPS channel setup
General

Channel name

glod

[km/h

3 |

Current value

Units 0 km/h
coer P —
Min value 0 Max value 300

E=5 NCB =

Ok l ’ Cancel

In the General partof GPS channel setup screen you can enter:

Channel name can be Velocity, Distance, Coordinates,... and are entered as fext

Units of measurement value: m, km/h,... are entered as text
Color of displayed channel - simply click on the colored field to open the color selector

Min value, Max value fields represent a definable standard display range and are entered as fext

Edit and navigation keys are same as in other Windows application.

On right part of GPS channel setup window Current value of channel is displayed.
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GPS information

Satellites information

On the bottom we have a sky map, which shows the current satellites
constellation on the sky. The satellites which are currently used are drawn in
green (if the receiver supports GLONASS, then the satellites are shown in red)
and the color shows the strength of the signal. Pale green means weak signal

and dark green is strong signal.

Above InView field is number of all satellites and above Used is number of

used satellites.

Other GPS information

Whit PPS sync indicator we have information if PPS synchronization is available. This is information about the receipt of
the pulse per second signal over the GPS interface (RS232 or USB), which can, if itis available, enhance a synchronization
to other data source a lot. If the PPS sync is not there, we need to switch it offin the DEWESoft Tuner utilityunder GPS
section to be able fo receive the data from such GPS. If this indicator is dark green, PPS signal is present. This is

important that GPS data is perfectly synchronized with analog data.

If the receiver supports differential mode from SBAS or WAAS and differential mode is used in Hardware setup, this will

be shown in Differential mode indicator. If this indicator is dark green, differential (higher accuracy) mode is used.

We can display GPS log information with Show NMEA log button. This function is used to see specific messages from

the GPS receiver.

2.9 Video

DEWESoft Video Acquisition module offers the possibility to acquire video signals together with other

sources. Awide range of cameras is supported.

Required hardware Any AD card, Web cam, GigE cam, Photron FastCAM cameras and Basler/
Dewecam
Setup sample rate Atleast 1 kHz

for hints about Video Acquisition see — DEWESoft Tutorials
for detailed information about Video HW setup see — System Settings - Video Hardware setup

for detailed information about High speed Photron cameras setup see — HS Video
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When you select a Video tab on DEWESoft Setup screen, on lower part of screen Video (camera) settings will appear:

Store options select mode to store your video data

Frame rate select frame rate (speed of the incoming frames)

List of cameras  with information about camera Slot number, Name, Setting column and primary Set column w ith

Setup button to call camera setup window

e (X o (X s [ . ”R "‘“'—._. ‘; og
= b = | ~ g L Lo
Store ave Save as File details  Storing Analog Video Math

Video store options

Store options Frame rate Camera
fast on trigger. slow otherwise v] Default - setup
SLOT  ON/OFFZE NAME VALUES \SI-_T
z | o —- Logitech HD Webcam C270 i
nu Se" 3000 fns; Reduced rate: 1,00 =Ly

it of connected oo OEF
cameras

After Camera setup is done press the Unused button - it will change now to Used - to switch on the acquisition.

Camera list

Firstlet's look at the columns that are shown in camera list, and describe what each is for:

SLOT - camera channel input slot

ON/OFF — activate | deactivate camera - press the Unused button - it will change now to Used - to set the
desired camera active for video data acquisition

NAME - camera name - just click into the NAME field and you can enter the new name as usual text

SETTINGS - current camera settings - manufacturer and name, information about frame rate

SETUP — camera settings and calibration (see bellow )

for information about Slot, On/Off and Name column see — User Guide —» Channel setup

Camera setup

Press the Setup button of the camera on list of connected cameras you want to change and the Camera n[type] setup

window will open. This window consists of three main part:

Basics settings Just click into the Camera name field and you can enter the new camera name as usual text.
Navigation keys are same as in other Window s application. You can also enter this text on the Video

setup screen.

Preview Preview of captured picture.
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Cameras settings Depend on used camera (HW) - see below . He can contain: Mode setting, Frame cut settings, Compression

and Resolution setting, Picture setup settings...

Camera setup:

Camera 0 (DS-CAM - GCB51M) et S
Basic settings Camera settings
Camera name  Camera 0 Video mode |R 656x488 v
Frame rate 5EI| -
PREVIEW - 49.5 fps
Custom setup [Advanr_ed settings - ” set @
Shutter (20000 us) 1 set | G
Gain {13 dB) ﬂ Set Auto

Mode to setthe Frame rate to fps @; select value from drop down list.

Frame cut when we select higher frame rate, the resolution can'tbe 640x480 (VGA), butitis reduced

(e.g. by 200 fps is reduced to 640x242); with selecting Horizontal, Proportional or
Custom, we can choose how the camera cuts pictures. The onlyway to increase the frame
rate is to reduce the height of the picture (reducing the width will notincrease maximum

frame rate).

Picture setup Shutter speed @ depend on selected frame rate (e.g. can't be longer than 5 ms to be able
to acquire 200 fps):
- lower shutter speeds will reduce the smearing of picture with fast movements, but will
also reduce the brightness of the picture, therefore we will need either a strong light or
we will need to increase the Brightness and Gain ® (on the other hand this will

increase the noise on the picture and will reduce the picture quality).
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— Auto WB button sets the color balance of the picture. This function assumes that the
color average of the picture is white, therefore we should press this button with holding

the white piece of paper in front of the camera for the best effect.

The settings of the web and handy cam depend on the capabilities of the camera. There is a huge difference
between one web cam to another in terms of speed, picture quality and available functions. Some cameras have

automatic shutter and automatic gain, there are few even with automatic focus.

Some cameras have different compression type like YUV or I1420. This means that the each pixel will not have 24
bits of data (8 bits of data per color), but less. In short, using such modes will resultin smaller picture sizes and will
in the end reduce the data file size, but the colors might not be as perfect as with RGB (uncompressed). However,
the human eye is much more sensitive to scales of gray than to shades of colors. These compression algorithms

uses exactly this fact, therefore we might not even see any difference.

Characteristics of Web and handy cams changes and from themes of their settings so often thatit doesn't make
sense to write any camera brand in the manual. So, itis worth asking what is the latest and greatest. We are listing

some typical settings.

Direct setup — Depending on camera and when Direct setup is selected you can now change on
upper part of this settings: Compression (select from drop down list uncompressed or

compression mode), Resolution and Frame rate (both from drop down list).

- When Dialog setup is selected on little different screen:

Camera settings

Direct setup Dialog 56

Compression RGE24
Rezrh ting B40=480

Camera own setting
idinic ke 30

you can call with Output button cameras Properties window with own output settings.

This SWis created by camera producer.

Picture setup  Whitsliders you can change Exposure, Brightness, Contrast, Hue and Saturation or
check Auto for automatic setting. With Default button we call back default camera picture

settings.

The cameras usually offer also Custom settings ®), which will show in cameras
Properties window all the special functions of the specific cameras like flipping or rotation

the picture.
After you have done your settings press OK to leave the camera setup.

Now you have to set the desired cameras active for video data acquisition. Press the Unused button - it will change now to

Used - to switch on the acquisition:

SLOT | ON/OFFZ NAME
Logitech HD We
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Store options

DEW ESoft offers three different ways - Storing strategies to store your video data. Select option from drop-down list:

Stare options

‘alwa_l,ls fazt -

fazt on tigger
fazt on trigger, slow othenwize

¢ always fast the data will be continuously stored all the time to the file with the selected full image

acquisition rate - full speed.

If our data consists of events which can be captured, we can choose to store with two options of triggers. The trigger

event can be defined in the software and then DEW ESoft will wait for this event and store only the portion of interest.

o fast on trigger ... the video data will only be stored with the full image acquisition rate when trigger

condition is frue
¢ fast on trigger, slow otherwise ... to be able to acquire data with two speeds: stores data with a reduced
image acquisition rate until the trigger condition became ftrue - after then full speed is active.

When you select this option new select field for Reduced frame rate will appear. Simply select
value from drop-down list.

Feduced frame rate Example:

el if we select 0.1 seconds, this means that video picture
8»15 will be stored every 0.1 seconds

2

5

10

When you select one of trigger storing option, on DEWESoft Setup screen will automatically appear new Trigger tab to
set up trigger.
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Data file options
Data _2010_12_13 144246 Create a multifile
Folder _ [ ] = -
C:\Users\dejanDesktop Make new fie after 10000 S8C hf ISRl
Storing options
Storing type Static acquisition rate
[fas‘t on trigger - ] Auto -
Start storing automatically (el ()
Adjusted to 0,2 sec
Trigger setup
Pre time Post time Holdoff time [ ]Post time extension
- ms - - ms
Start trigger setup Stop trigger setup
Start storing conditions ) Stop storing conditions

“ : - - 4lsetup

"Don't store" conditions

for detailed information about set up trigger see — User Guide — Setup - Trigger

Features

- supports Photron FastCAM cameras (on PCI, Ethernet and FireWire interfaces)
- supports multiple cameras simultaneously

- automatic synchronization with analog data

- supports DEWESoft triggers and external triggers

Installation

Please refer to the Photron Installation guide.

Hardware setup

Please refer to the Photron Hardware setup guide.
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Setup

Store options Frame rate

1St|:|re on start of acquisition __v_j ]5EIEI __:j

SETTINGS
FASTCAW1024PC1 model 100K
Syne channel not assigned 11
FASTCAWAPK RS model Z50KC - IP:192 1653.10.23
Syne channel not assigned 1

1 Unused g

Image - Video channel setup
In the high speed camera options section there are two combo boxes. The firstone is for Store options settings and the

second one is for Frame rate settings.

With store setting you select the way camera will be triggered. You can choose between following options:

Store on start of acquisition .. camera will start at the beginning of recording

Store on DEWEsoft trigger .. camera will be triggered by a trigger sentfrom DEW ESoft (fired by some analog data
or forced with trigger button in DEW ESoft recorder);

Start on external trigger ... camera will be triggered with external trigger. Refer to Photron Hardware Manual for

information on how to connect and apply external triggers.

Frame rate selected here will be applied to all cameras. If any camera does not support selected frame rate, the closest

one will be used. You can set frame rate for each single camera in camera setup. There is no need that all cameras have

the same frame rate.

Camera setup

There are two important groups of settings in Camera setup — Camera settings and Trigger setup. You can also find

Basic settings group where you can adjust camera name and Preview group where you can see preview used for picture

setup.

Camera name et | Color 24-bit 2554258 |

Frame rate. 11 oo j'
I ———
- Custom setup iCaIibrate Camera sens '1 Set

Shutter [1/1000) | 5o |I‘

B e

syroon T -

Trigger level 11 =

Pre time 1200 ms

Past fime 10 s

Image - Camera setup
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Camera settings

Here you can set Resolution, Frame rate, Shutter speed and Sensor gain (if camera supports hardware sensor
gain) parameters. You can also calibrate the camera sensor here. The options are depending on camera model and one
from another. For example, at resolution 1024*1024 1000fps is the fastest sample rate, but at resolution 256*256, sample

rates to 10000fps are possible.

PFV software can be used to change other parameters not supported by DEWESoft (if parameter is not supported in

DEWESoft, DEWESoft will leave it as it was).

The camera settings are applied to camera as soon as something is changed, so the preview is always up to date with

current settings.

Trigger setup

Synchronization channel and trigger level parameters take care of camera synchronization with analog data. If the
camera is triggered with external trigger then the same signal can be used for synchronization. If DEW ESoft trigger is used
then camera trigger out signal can be used for synchronization. Trigger signal is usually just 2-3us 5V pulse, so counter or

high enough sample rate must be used to catch it.
Refer to Photron hardware manual for further information on camera out signals.

Pre and Post time are parameters for setting time of recording before trigger and after trigger. The maximum time of

recording depends on Resolution, Frame rate and camera memory.

Camera sensor calibration

Each camera comes with two sensor calibration files. Here is example how the calibration files are named (e.g. for
FastCam 1024PCI with SN: 145509164):

e PixelGainData_Default 1024PCI_1455_0009_0164. gdf

® shadingdata_1024pci_1455_0009_0164. gdf

If you copy these files to DEWESoft Addons folder they will be used automatically. Files are optimized for 1000fps frame
rate and picture will not be optimal when other frame rates are selected. If you do not have these files or factory calibration
data is not satisfying or from any other reason the picture is grainy and/or contains fixed shading pattern, you have to
calibrate sensor to get better picture. You can do that by selecting Calibrate camera sensor from Custom setup and
press the Set button. The Calibrate camera window will pop up. Just follow the instructions (Close camera lens and then

press OK) and sensor will get calibrated.
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name

Close camera lens and press OK to calibrate camera senzor

Video
Video mode Mona 8-bit 256-256 -
 Frame ate o~
Ctomsep | Calbrate canerasens v] el

Syncch,
Trigger lawel |1
Post time 1500 ms

Image - Camera sensor calibration

Image — Picture before and after calibration

Recorded frames transfer

Frames data is recorded into camera memory. Downloading starts when DEW ESoft recording stops. Download time

depends on the recording time (Pre and Post time), resolution and frame rate and can take a lot of time. Progress is

shown in transfer window. Pleas wait while all data is transferred from the camera. For situations, where it is obvious that

test was not successful, there is also Cancel button which will stop the transfer process.

5.1 2.6
Image — Frames data transfer

Storing video ... 68X

38
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2.10 General mathematics modules

mathematic modules.

DEWESoft has manydifferent data acquisition sources. Taking raw data measurementis often not enough to
come to the wanted result. Data processing is one of the mostimportant features to be able to recalculate

signals, filter them or make other signal processing. The following section gives an overview of basic

Enabling Mathematics and Filter

First you have to make sure that the mathematics is enabled. On the DEWESoft Setup screen nextto the Analog and

the other available tabs, a Math tab has to be displayed. Otherwise please refer to System settings - Mathematics

Setup to enable the mathematics functions.

On the DEWESoft Math setup screen, you will get basic icons to add new mathematics module:

urrT — Filters —

M — Statistics —

-

— Formula module

IIR filter e

If'ﬁkv

FIR filter
FFT Filter

Envelope

Basic statistics
Array statistics
Latch math
Classification

Counting

-

% Ld — Curve modules

— Dynamic signal
analysis section

— Spectrum
analysis section

% — Scope trigger

Reference curve
XY reference curve
FFT reference curve

Constant

CA Noise
Exact frequency

Angle sensor

FFT analysis
STFT analysis

CPB analysis

Scope trigger

Some icons like filters have a drop down button which reveals more icons. The icons are grouped according to the

application area (filtering, statistics, DSA).
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Please select the Math tab and then will automatically appear:

—

A \
s __,) Acquisiion  Analysis Setup files | Ch. setup | Measure
B ; = 1)
= Ll e (YY)
Store Save Save as File details  Storing Analog Math
Basic Edit
— FFT Hax s
e = E Sty e . % il
ONJOFF | C NAME ' VALUE | seTup

For more details on general information how to add and setup the modules, see Setup screen and basic operation

page.
There are also three function keys:

- Remove selected mathematic function or filter.
o]

If you want to delete the channel, simply select desired filter or function with mouse click and then press this minus
button above the channels.

Move selected function up within the list.

If you w ant to move the channel upwards, simply select desired filter or function with mouse click and then press
this button above the channels. For first channel in the list this button is not available.

Move selected function down within the list.
G’ If you w ant to move the channel downwards, simply select desired filter or function w ith mouse click and then press
this button above the channels. For last channel in the list this button is not available.

Moving the modules up and down doesn't change the calculation order. DEW ESoft automatically detects the references
and orders the mathematic channels. So in general we can first select a filter on formula channel and after that define

this formula channel. DEW ESoft will then first calculate the formula and after that calculate the filter.

For extensive calculation DEW ESoft offers the possibility to calculate formulas and filters in separate CPUs. This is
available only on multi core processors and can be switched on in DEWESoft Tuner in Add-on options tab with
Number of calculation threads to use option. It will work best if the math modules are not referencing on each other, for
example that we calculate the IIR filter of several input channels. Then the calculation can be nicely spliton several

cores. Ifthe channels are referencing each other, this is not possible since the order of calculation is strict and well known.
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When you choose on the DEW ESoft Math setup screen any button with specific Math function (e.g. formula
button), a new Math channelis displayed:

4 P
@ , And\rss / Setup files | ch. sempl Measure
@ ig b B

Stare Save Save as  File details  Storing Analog

Basic Edit

Sl -k foL-BE £ 9

Formula 0 L D

The columns in the new Math line look like similar to the analog channel setup:

e On/Off - activate / deactivate the channels

e C - channel color selector

e NAME - formula / output channel name

e VALUE - formula preview (symbolic description) and the calculated values
e SETUP - button to enter the formula in Formula setup window

C - channel color selector

In first channel row of C column symbol of Formula is displayed and in second row of C column is C color selector for this

channel (also show momentarily selected color) — see below - Name column.

for detailed information about C color selector see — User Guide - Channel Setup - Channel color

NAME

In first channel row of Name column the symbol with title Formula is displayed.

C MAME
In second channel row of Name column the name of the output channel created
) o at Formula
with the formula is displayed.
Vertical speed
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VALUE

In first channel row of Value column the description of math module is display. For form ula a symbolic record of formula is

displayed:

| ‘Current™Voltage'

s

for filter, the filter settings are shown:

In second channel row of Value column the live preview of calculated value is displayed.

For the math modules with possibility of selecting several input channels (like filters) or having several output channels for

each input (like statistics), channel output section looks little bit different - it shows one line for each output channel.

The math can have also several output channels for one input channel. The example is Statistics, where we can calculate
RMS, AVE, MIN, MAX,... values for each input channel.

| VotagelRMS E
B Vo i 5!

Voltage/AVE L E []

[ Woltage/MIN I P8

’_' : -H

| ..Vnnageﬂ.'lm( ;ié = . I
-H

-- Woltage/PEAK s 1| 5

Ifthere is an error in the math module, the error caption will appear:
VALUE

Channel not found

There are several possible errors:

Channel not found input channel is not found (it was deleted or renamed, for example)

Syntaxerror the formula contains an error, for example brackets are not closed

Circular reference error the formula a references formula b while the formula b references formula a

Input channel error the input channel used in the formula has an error already (for example syntax error)
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Math SETUP

When you press the Setup button in SETUP column of Math setup screen, the window will appear depending on the

selected module.

Example - Formula setup window :

Formula setup
mame Power LY ™
s coor [
'Current'-'Voltage'
Timebase Syne
Maxvalue 1 |
i 0,193 - Current '#'Voltage =
i General - OUTPUT || Mlichs [ar [ onT [ math
S settings ... | : - :
Min 'g.,_':'54 = | = J = J = | / | AL 2
— — A3
T i AL 4
N :
|_(_J| _)JJ div |M ALS
: N6
] fun E
Min value -1 AL
| Functions ” Trigon. || Logic | ontd
|:|Automat'c min/max | Signals | Measure || Events | atl
& Current
power  Formula editor
sqr | sgrt | abs ‘ sgn ‘ Vol
i | | Voltage fAvE
trunc | round rnd
_ 1l | Voltage MAX
Voltage/MIN
log2 | log10 In ‘ exp ‘ Voltage PEAK
: : : - Voltage fRMS
if | nan | max | min |
e o

INPUT / OUTPUT setup

There are two basic options. The formula parser or reference curve can have several input channels, butjust one output

channel. In this case the left side of the display shows the setting of the output channel while the right side of the setup

screen shows the specific editor for the currently selected module.

On the other sides modules like filters or statistics can have more input channels and then apply the same settings

(same filters, for example) to all chosen input channels. The resultis that we have also more output channels from the

mathematic module.

In this case the upper left section shows chosen input channels (they can be selected or deselected by clicking on them),

lower left part shows the general output channel settings, where the only difference is that we have also two more

buttons and to choose the output channel to set.

The currently selected MODULE is selected by selecting the input channel in the upper right section.
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General output setup
The lower-left area displays the output channel settings like in the analog setup, like the channel Name, the Units, and
also the Color.

for detailed information about this General setting see also — User Guide —» Channel Setup

Name The firstline of channel name holds the name ofthe output channel This name will appear in the channel
setup listand in the channel selector for the display.

The second line of the channel name usually holds the channel description which will be shown in displays.

Unit The units of the channel describe the physical measured units. If we multiply voltage and currentin math

formula, the resulting unitis V*4A=W. These units must be defined by the user.

Min val The user scale Minimum and Maximum values can be Max value 1,563 -

set here. Minimum and maximum scale is used in the

Max val display as the default and full displayrange. The
Max 0,2147 -
maximum and minimum can be set automatically or RMS 0,09514- & —
Average 0,0004263 - ———_
manually by entering the value in the fields. Then the s nLbaLleie
max value is not shown in the bar graph since itis
displayed in edit box.
Min value -1,563 -

[V] Butomatic minmax

Automatic min/max calculates minimum and
maximum automatically from input channels and math

type. In this case min and maxcan't be freely defined.

Modules like filters (with more input channels) or statistics can have more output channels from the mathematic

module. In this case the upper left section shows chosen input channels, lower left part shows the general output

channel settings, where the only difference is that we have also two more buttons and to choose the output

channel to set.

MIN

e RMS
| @
e g +||Average
s i e i ] Name Voltage/MIN [v] =
[VIpMs [] Quadratic RM3

Outoat

[¥]laverage
Mame Voltage/RMS [ Quadratic RMS
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The DEWESoft formula mathem atics enables the user to use a formula parser with algebraic, logic, trigonometric and

other functions to recalculate one or several input channels.

[+1+] -
e e
When you choose on_the DEW ESoft Math R setup screen button with ' -formula icon, a formula Math

channelis displayed:

d Analysis Setup files | Ch. setup l Measure
Okl 6 B~

Store Save Save as File details Storing Analog

Basic Edit

w - B L § & T

Formula 0

for detailed information about basic settings see — Setup screen and basic operation

Formula SETUP

When you press the Setup button in SETUP column of Math setup screen, the window will appear depending on the

selected module.

Output Formula

Urits - Color
- 'Current'- 'Voltage'
L rr—|
Maxvalue 1
s 'Current'*'Voltage' =
mis
Min
CErC |
RN = T e
— X
=z (= e
(7] Automatic minjmax | signas | weasue || Evemts || Tt

Current

powsr Formula editor
0 0 el

Voltage/AvE
[ET= vl
Voltage/MIN

I I oo
if nan max min

——

The left side of the displayis standard display setup, described in Setup screen —» see — Setup screen and basic
operation. The onlydifference is the sample rate divider (see below), which can be defined for the output channel of the

formula. The right side shows the formula editor.
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Sample rate divider

SR div is the sample rate divider of the channel with several options:

Auto

Manual

Single value

Timebase ‘Mtn x ’

Max valut Sync
Async
Single Value

The sample rate divider will be assigned automatically.

For example:
- If the input is synchronous channel with Sr div of 4, the resulting channel will also have a sample rate divider of
four.

- If the input is asynchronous channel, the output will also be asynchronous channel.

- If there are more input channels, output w ill be matched to the input channel w ith the highest rate.
This function will override the logic of automatic Sr dDiv assignment and will setthe sample rate
divider manually. This is useful to make interpolation of input asynchronous channel, because
each asynchronous channel is interpolated before itis calculated. This gives a smoother curve and

more precise results.

The result of mathematic is only a single value. Single value is a special type of DEW ESoft channel
where the resultis not a set of values with time stamp, but always justone value. This is useful for

calculating cumulative values.

Auto Manual Single value

Max value

Max
RMS
Average
Min

Min value

1.I563 N o E e 0..2 M B

Max valu: 2

4

5
0,2334 - f,,
0,1076- ———

0,0006401 - ———- Value -0,05139- _— =
Lol L — From list we can select
Manual values from 1 to 500.
-1,563 - ——— Min value -0,2 =

tomatc min fm

Automagcr

Formula editor

The right side, "Formula" part of the Formula setup window contains:

¢ aformula preview at the top

¢ the field to enter the formula directly

* the mathematic functions and operators with:

— Basics operators

- Other math functions (Functions, Logic, Trigonometry, Signals, Measure, Events)

¢ list of all available channels: analog channels, variables, constants
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Formula display

'Current'-'Voltage'—

Enter or edit

formula timebase channel not assigned

‘Current '*'Voltage' o

[ == s

)

Trigon

Signals. leasure Events g =
| ? I M\ ” | Current list of all
Power available channels
sqr sgrt abs sgn Voltage
Voltage/AVE
e 1l et Fl.)rmula Creato_r Voltage/MAX
with mathematic Voltage/MIN

‘Wﬂ jpfunctions and operators || yolage/RMs

| won | max | mn |

To enter a channel in the formula just:
— double-click on the channel (in list of all channels) or
— single-click on the function (in 'Other math functions') or

— single-click on the operator (In 'Basic operators’)

DEW ESoft allows doing mathematics on mathematics in any combination. The Formula interpreter allows also enter

complexformulas (see bellow).

If you do a mathematic operation on two channels with different sampling rate, the two channels will be synchronized to
each other. The values of the slower sampled signal will be repeated for the calculation with the faster sampled signal until

a new value is available.

'Power’ - ('FilteredVoltage'- (W))

'Power'—{'Filtered Voltage'#('Filtered Current'~/1000)) Z

Current

Filtered Current
Filtered Voltage
Power

All available channels are displayed in the selection list. For DEW ESoft it makes no difference where the data are coming

from: analog input, CAN, mathematics, GPS,... - even different sampling rates are no problem.

In list of all available channels we can see:

e all channels — select All chs tab
e analog input channels — select Al tab
e power channels — selectPower tab

e mathematical channels — select Math tab
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DEWESoft allows different types of mathematics, which are grouped in sixtabs. Please learn more about these functions
in — Operators and mathematical function.

If you make an error, you will get an indicator which shows you immediately where the error is located and error description.
Some error examples:
& Channel not found

& Syntax error & Invalid function name
'Power?'—( 'Filtered Voltages' Total mass*=gr( 'MC11 1w

When you have entered your formula, press the OK button to leave the setup. Now a newline has been added in the
mathematics overview screen:

s

AN | i N\
: ___J) Acquisiion | Analysis / Setupfiles | Ch. setup | Measure
k= o ! 2 ke " (+1%]
: : = e i
|l ] . i Y U
Store Save Save as File details Storing Analog Counter Math
Basic Edit
IR o g
W OR-Eoke LIRS R
onforF | ¢ | NAME ' VALUE | sETUP
. I\aiti Formula ‘Current*Voltage'
Used o -H Setup
@
Power Y 1

0.5

See next topic to have a complete list of available operators and mathematical functions.

2.10.21 Operators and Mathematical Function

DEWESoft beside General mathematics in Basics operators allows different types of functions, which are grouped in
sixtabs in Other math functions section of Formula editor:

¢ Functions ¢ Logic ¢ Measure

e Trigonometry e Signals e Events

DEWESoft X1 introduces array channels — see — Array operations in formula

for information about interesting use of mathematics function see also:

- Example of logic functions - Example of measure functions

— Example of input events — Example of stopwatch

- Example of signals
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Basics operators

DEW ESoft offers following general mathematical functions - Basic operators section:

General mathematics

Function Syntax Description
+ expressiont + expression2 expression1 plus expression2
- expressiont - expression2 expression1 minus expression2
x expression1 * expression2 multiplies expression1 by expression2
/ expression1/expression2 divides expression1 by expression2
() (expression) brackets expression
A expression1 ™ expression2 raises expression1 to the pow er of expression2
DV expression1 DIV expression2 integer part of division of expression1 by expression2
MOD expression1 MOD expression2 rest of a division of expression1 by expression2
DIV
Integer division Delivers the integer part of the division
420 MOD 720 =0
740 MOD 720 =1
MOD
Modulus Delivers the rest of a division.

420 MOD 720 =420
740 MOD 720 =20

Mathematical functions types

All functions have a short hint. When we move the mouse over the icons, we get an explanation of the function and

its syntax.

Functions

The Functions tab contains additional mathematic functions.

Trigon. Logic

Signals Measure Events

sqw|sqrtlabs|sgn|

trunc| round| rnd |

IogZ|k:g10l In | e;qJ|

iFlnan|max|min|
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Functions
Function Syntax Description
SQR SQR(expression ) square
SQRT SQRT(expression ) square root
ABS ABS(expression ) absolute value of expression
sign
SN esression) idsetit Sl
expression < 0: output = -1
TRUNC TRUNC(expression ) truncate to integer expression
ROUND ROUND(expression ) round expression to nearest w hole number
RND RND random number betw een 0 and 1
LOG2 LOG2(expression ) logarithm (base 2)
LOG10 LOG10(expression ) logarithm (base 10)
LN LN(expression) natural logarithm
EXP EXP(expression ) exponent (gexpression)

Functions examples and their explanations:

SQR
Square sqr(4)=16 The square of a number is the number multiplied with itself. No matter if
sqr(-3)=9 the number is pos. or neg. the result will be always positive.
SQRT
Square root sqri(16) = 4 The square root of number (inverse function of SQR)
sqri(9) =3
Info: SQRT of a negative number sqgrt(-9) will alw ays deliver 0 instead of a complex number in Dew eSoft.
ABS
Absolute value ABS(45.34) = 45.34 Calculates the absolute value of number or a channel.
ABS(-33.12) =33.12
ABS(0) =0
SGN
Sign sgn(-8.124) = - Extracts the sign of a channel or a number.
sgn(19.345) =1
sgn(0) =0 Sign function delivers 0 ifinput channel or numberis 0
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TRUNC
Truncate function  Trunc(1452.457) = 1452 Converts a number into integer. So every number or channel

Trunc(-1452.457) =-1452  which is converted with the Trunc function will loose the part
after the comma. It will become an integer value.

Itis not rounded so either: Trunc(86.248) = 86 and also
Trunc(86.848) will give 86

Example: Separate CAN GPS Signal to DEG:MIN,xxx

+ = X f
| Other ma s o
[ €] 3 | ~ | dv | md | functons || Trigon. || Logic |
| Other math s | Signals I lieasure || Events |
| Functions ]| Trigon H lLDBiC | sar. | sqrt | abs gn
Signals i leasure H Events |
| trunc | round md
scnt s time
log2 | logld In exp
sine square frian |
if nan max min
noise

The VGPS Longitude and Latitude signals received over the CAN Bus should be separated into
DEG:MIN,xxx. The CAN data is received in MIN like itis shown below. With math functions the

regular GPS display should be produced. Below the resultis shown.

| Xabsolute ACT Y absoluite AT
15°30034"| 47°0 1164 gPs

Longitude ACT |atitude

3300342 | 282 1I638 |CAN

T LatGrad AT

15 Y7 |Math Grad

ST LatMinute A,

300342 11538 |Math Minitue

(5° J003492"

MATH: trunc('Latitude/60) dividing by 60 will convert it from minutes to deg, where the trunk function will
eliminate the digits after the comma. — result[°]

| LongGrad
|

LongMinute

(('Latitude"™100000) mod 6000000) / 100000 will provide the minutes and the rest.

Because the MOD function only delivers the restin integer we have to multiply the latitude with
100000 and Use mod with 60 *100 000 = 6000 000 and divide the result again with 100 000 to
getthe result.
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ROUND
Round function round(14.43) = 14 Rounds a number or channel depending on the digits after the
round(14.501) =15 comma to an integer value.

round(-14.492) = -14 3. if xxxis bigger than or equals 0,5 it will be rounded up to
round(-14.51) =-15 the nextinteger value.
Hint: If you want to round 14.43 to 10, or 136.3724 to 140 simply divide the value or channel by 10
round it and multiply the result by 10.
round(13.63724)*10 = 140

If you want to round 136.3724 to 136.4 multiply the value or channel with 10, round it, and divide it
by 10.

round (1363.724)/10 = 136.4

RND
Random Creates random numbers with the selected sampling rate between 0 and 1. So if a sample
rate of 1000Hzis selected, 1000 values per second are created.
LOG2
Logarithm base 2  Log2(8) =3 Calculates the logarithm ( base 2) of a number or an input channel.
Log2(a) = b The logarithm extracts b from an equation 2° = a.
LOG10
Logarithm base 10 Log10(100) =2 Calculates the logarithm (base 10) of a number or an input channel.
Log2(a) =b The logarithm extracts b from an equation 10°= a.
LN
Natural logarithm  LN(100) =2 Calculates the natural logarithm (base €=2.71828...) ofa number or an
base e input channel.
LN(a)=b The logarithm extracts b from an equation 2.71828°=a
EXP
Expotential function EXP(1) =2.71828 Calculates the exponential function of e from a number or an input
ofe channel.
EXP(b) = a The logarithm extracts b from an equation 2.71828=a
IF / NAN

If, not a number function

IF(condition,resultl,result2)

Outputs either the result1 or result2 depending on condition.
condition: Expects a true false input.

Example: (Channel >=12)
So if channel, could be a number or any DEW ESoft channel, is equal or bigger that
12, the Condition becomes true and result1 will become true. Otherwise condition is
false and result2 will become true.
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Example: IF(‘ID’>=1,’velocity’,’displacement’)
‘ID’, ‘velocity’, and ‘displacement are analogue input channels.
Ifthe ID channel is equal or bigger than 1, the statementis true and the velocity channel will be
chosen as output, otherwise displacement. So either velocity or displacement are used for
output depending on the condition, both atthe same time are not possible.
NAN(not a number)
Example: if('STWH_ANGLE"'>=90,'velocity',NAN)
'STWH_ANGLE' = CAN Channel (asynchronous)
'Velocity' = analogue input channel (synchronous)
The channel will deliver onlya NAN if STWH_Angle is smaller than 90deg. And if the time base
of the math channel is forced to asynchronous output. Otherwise because a sync. channel is
used in the formula (velocity) the formula will output a Sync. channel and NAN will become zero.
Lr“'; m =1 if(STWH_ANGLE'> =90, 'velocity', NAN)
Channel Imw_mg___. ~|
Interp, :Never o
Max value 5- l—
if('STUH_ANGLE® »=90. "velocity' . HAH)
The picture above is showing the Timebase setting of the math channel. The async, channel has to be
used in the formula otherwise itis not possible to selectitin the channel selector. The interpolation has to
be setto never.
MAX

Maximum function of more channels

Trigonometry

The Trigonometry tab contains all required angle based functions.

MAX(Channell,Channel2)

Example:

INFO:

Checks both channels and outputs the maximum value of one of the channels.

max(‘pressurel’,’pressure?2’)

pressure1 and pressure2 are two analogue input channels.

pressure1 3 4 6 8
pressure2 2 5 4 7
output 3 5 6 8

The higher value if both channels will be output.

Also multiple max could be used in one formula.

3

max(max(‘pressurel’,’pressurel’),’pressure3’)
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Trigonometric functions
Function Syntax Description
SIN SIN(expression ) sine of expression
COS COS(expression ) cosine of expression
TAN TAN(expression ) tangent of expression
Pl Pl constant pi
ASIN ASIN(expression) arcsine of expression
ACOS ACOS(expression) arccosine of expression
ATAN ATAN(expression) or ATAN(X,y) arctangent of expression or arctangent of x/y
Logic

The Logic tab contains required logic functions. Please be aware that the
logic operators OR, AND, NOT and XOR works only with PURE digital

values - 0 and 1. Therefore all analog channel must

before used on this operators (like velocity'<100).

Functions Trigon. | Logic |

Events

Signals Meazure

-1
ol

be first digitized

not | and | or | xor |
for examples see —» Example of logic functions
Logic functions
Function Syntax Description
< expression1 < expression2 if expression1 is less than expression2 then outputis 1, else 0
= expression1 = expression2 if expressiont is equal to expression2 then output is 1, else 0
> expression1 > expression2 if expression1 is greater than expression2 then output is 1, else 0
<= expression1 <= expression2 if expression1 is less than or equal to expression2 then output is 1, else 0
<> expression1 <> expression2 if expression1 is less or greater than expression2 then output is 1, else 0
_ . _ . if expressiont is greater than or equal to expression2 then output is 1, else
>= expression1 >= expression2 0
NOT NOT expression negation; expression = 0: 1; expression =1: 0;
logic and
1AND1=1
AND expression1 AND expression2 1ANDO=0
0OAND1=0
0ANDO=0
logic or
10R1=1
OR expression1 OR expression2 10R0=1
O0OR1=1
0OR0=0
logic exclusive or
1XOR1=0
XOR expression1 XOR expression2 1XOR0 =1
0XOR1=1
0XOR0=0

DEWESoft X1 - User Manual (Beta version)
© 2013 DEWESoft



User Guide Fomula editor

Measurement setup General mathematics modules
Signals
Depending on the application, generated signals may be required. Therefore Functions Trigon. Logic
you can select the common signal forms in the Signals tab. Heasure Events
scnt ‘ sr | time ‘
for examples see —» Example of signals
sine ‘ sguare | trian ‘
e
Signal functions and generation
Function Syntax Description
SCNT SCNT Number of samples acquired
SR SR Sample rate of acquisition
TIME TIME Time elapsed (in seconds)
SINE SINE( [,ps ]) Gen.erates a sine w ave w ith frequency f [Hz] optionally w ith phase shift ps
[radian]
SQUARE SQUARE(f [ps ]) ﬁ:g;;e;tes a square w ave w ith frequency f [Hz] optionally w ith phase shift ps
TRIAN TRIAN(f [ps ]) Gengrates a triangle w ave w ith frequency f [Hz] optionally w ith phase shift ps
[radian]
NOISE NOISE Generates noise (random number betw een +1)
Signals examples and their explanations:
SCNT
Sample counter Delivers the samples acquired from start of the measurement.
The counter will be rest at start storing.
Rec
=n | L T T T T T T -1
=] 1 1 [ I
" 1 1 | |
1 1 [ I
1 ] | |
1 1 [ I
g g [snsmins R s g o s s i
1 1 | |
1 1 [ I
1 1 | |
i 1 1 [ I
- | i I |
I I I |
E =i -
3 | :
1 1
1
1
1
e —_
50 75 10.0 125 15.0 2
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e T e P TR BRG o iy B
g B | | L
] | 1 |
| 1 |
| ] |
| I |
R e i s S R G il e o
| I |
| 1 |
| 1 |
i ! 1 I
[ | ] |
"o | I |
E@gT+—-——--—-——--1 o o —————— o —
ok | | |
@ | | |
| 1 |
| 1 |
| I |
| 1 |
Tttt R e e b IR e s et
1 1 |
| |
1 1 |
| |
. | | | .
23 0.1 26 5.1 76 =
The above picture is showing the result, while at the bellow picture the reset after start storing
could be seen.
Example: Create Angle Signal
+ - X !
{ J ~ | dv | mod
r math fi - e e
| Functions ]| Trigon |[ Logic
Signals I IMeasure ” E'vents |
scnt sr time:
sine square frian
noise
Example: If external clocking is used and the signal should be shown in a XY diagram angle based,
together with the MOD function we can create an angle signal.
Let's assume we are using an encoder with 720pulses/rev.
MATH: SCNT MOD 720 will deliver a saw tooth which runs from 0 to 720. To get the angle we have to
multiply it by 0,5deg so at the end we get this formula.
SCNT MOD 720 * 0.5 this channel could be used in a XY diagram to show the resultangle
based.
The only disadvantage will be, if we get wrong pulses from the encoder (noise,spikes), the angle
signal will shift.
Ifa TRG pulse is also available, CLK and TRG, this signals could be also routed to an Orion
Counter, where this is eliminated.
Because the TRG PULS will reset the counter every revolution.
TIME

Time function

Is providing the elapsed time of the measurementin seconds.

This is a similar function like SCNT. The onlydifference is, instead of samples we get the time in
seconds, independent which sampling rate is used.

Also the TIME function is reset at start storing.
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The resolution is linked with the sampling rate.

The screen shoot below is showing the time function in a recorder. We could see that the
resolution is 0,01s and also dt=10ms which results in a sampling rate of 100Hz. So the time will
countup 0,01s after every sample @ sampling rate of 100Hzor 0,001s @ sampling rate 1kHz

time [s]

3.000 3.050

[ Curl

Curzor values
Curll

Detta

0000 3,0600000 0,0100000

gi=11ms f=942Hz

Example: Show actual value averaged every 10s in a list and export it to Excel.

MATH:

(Time MOD 60)

This will crate a saw tooth with a period time of 60s. Look to the picture below. This is channel
will be use as event channel in the LATCH math to average the actual channel and show itin a
list. The averaged values could be exported to Excel or TXT asynchronously. To export it
asynchronously @ Export only the asynchrony channels have to be selected.

Mo
o

No

Time:

-2010 18:00:2

2937

06.09.

2010 18:00:1 9997

06.09.

2

3
2010 18:00:02.5 9358

2

06.09.

2010 17:59:52.5 9998

-2010 17:59:42.5

o|lo|lo|lo|o

, 9998

06.09.

2010 17:59:32.537 0,99%8

06.09.

2010 17:59:22.5 0,99398

i +
01:08.530 |
Exported EI Index | Type | Acq. rate El Dimension EE Mame
Math 0 (Formula) sngle Scalar Frm0Formula 0
| Math 1 (Formula) 10000 Scalar Frm1/10s
Math 2 (Latch math) 0,1 Scalar Latch0 Latch index
Math 2 (Latch math) 0,1 Scalar Latchl pressrue/Latch

NOTE:

= Bl ~ Dl

for analog output!

Generated signals can only be used for mathematics, display and storage. It is not possible to use them

If you require analog output (e.g. from a function generator) you have to use the DEWESOFT-OPT-FG option.
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for details about Function generator see — User Guide » Channel Setup - Function Generator

Measure

Different measurement values and information are available in the Measure tab.
Again here the conditions have to be logic operators. It will again not work to write

ECNT('Input TTL') and assume that the transition will be done on value bigger

than 1. The correct equation would be ECNT("Input TTL'>2.5) where

‘Input TTL™2.5 give logical 0 or 1.

for examples see:

— Example of measure functions

— Example of stopwatch

Measurement functions

Function Syntax Description

Measures time [s] betw een tw o cond edges (cond jumps fromO to 1),
rearm edge optional

Measures time [s] betw een cond? and cond2 edges (cond jumps from O
to 1)

Measures value difference betw een cond?1 and cond2 edges (cond jumps

PULSEWIDTH | PULSEWIDTH(cond [, rearm ])

STOPWATCH | STOPWATCH(cond1, cond2)

MEASDIFF MEASDIFF(value, cond1, cond?2)

fromO0 to 1)

EDGE EDGE(cond [, rearm ]) Returns 1 w hen the cond changes from 0 to 1 and have again optional
rearm conditions

ECNT ECNT(cond) Counts number of edges for cond (cond jumps from0 to 1)

ICNT ICNT(cond) Counts all the samples w here the cond have a logical value 1

HOLD HOLD(value, cond [, rearm ]) show“s and holds value, w hen cond goes from 0 to 1 w ith optional reams
condition

TRIG TRIG has a value of 1 when a store condition appears

Measure examples and their explanations:

HOLD

Hold function

Hold(value,latchcondition,[rearmcondition])

The hold function is used to latch or hold a single value if a condition is met.
Example1: Hold(‘pressure’, ‘Temperature’> 30)

Hold(value,latchcondition)

In the example above the function will hold the actual pressure if the temperature is higher or
equal 45deg.
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Rec
oww ]| T T T r———"——"———"""- r———~— T T ———7— r--T T T T T T T —
« 1 1 I 1
1 1 I
1 ] I 1
1 1 I 1
1 1 I 1
1 ] I 1
1 1 I I
1 1 I I
————————————— | iy ooplped ot o adsng s atonchaginenhe ol enchrem ol o cnth 3
1 f I 1
1 1 I I
1 ] I I
1 ] I I
= | ' ] [ |
4 E - | g I |
AR | { 1 [ |
?:_n 1 [ 1 !
T 5 R s
a8 : A l
-4 1
E 1 I
1 I
1 I
1 I
1 I
1 | ]
————————————————————————— il ottt |
1 | I
1 JI_'_'_'_'_'_'_'_'_,___._._—I
1 ]
1 T 1_
e e I 1z
1 I {[r=
1 I I o
[=N=Na=] ] ! ! ! —
0.4 5.4 104 154 204 :.
The picture above is showing the function in a recorder. All the time when the temperature
exceeds 30deg (green arrows), the actual pressure channel is latched.
Example2: Hold(‘pressure’, ‘Temperature’> 30, ‘Temperature’<28)

Hold(value, latchcondition,[rearmcondition])

The function could be extended with an 'rearmcondition’. After the 'latchcondition’ occurred, the '
rearmcondition'has to be met first before a new 'latchcondition’ and therefore a new latch could
occur. This is used to filer the Tatchcondition'a little bit. Imagine the 'latchcondition' channel has
noise on it, or is fluctuating around the level (30deg +-0,2deg) which would cause a

unintentional LATCH.

t= §.225; Temperature = 29,2412 deg

&
(5]

oown |
w

Latch [bar]

Temperature [deg]
pressure [bar]

T
[}
1
1
1
I
I
]
I
I

."‘I

§o1
1
1
1
[}
[}
r
[}
[}
]
]
1
1
1
1
T
1
1
1
T
1
1
|
T

0.3 53

-
o
L

The picture above will illustrate this function:

1. Temperature rises above 30 deg — LATCH 1 - green arrow

[+

2. Temperature goes below 30deg and back above 30 deg — no LATCH because temperature

did nogo under 28deg therefore the LATCH did not occur. - red arrow.

3. Temperature goes below 28 deg — rearm condition is complied - blue arrow

4. Temperature exceeds again 30deg — LATCH 1 is performed again - green arrow
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Example3: Remove offset from a Channel
HOLD(channel, condition) ... will latch the actual value of the channel if condition become true.

MATH: 'pressure’-hold('pressure'.keypressed(49)>0.5)

The actual pressure channel is subtracted with the value latched in the hold function. The hold
function will latch the actual pressure if the second statement 'keypressed(49)>0.5'become true.

So even during the measurement a offset compensation could be done by pressing a specific
key. The picture below is showing an example. The 'keypressed(49)'channel is indicating the
pressed keyin an additional math channel to make it more obvious.

i pressure; - [bar] ACT  Pressure_corr; - [bar] ACT

. Rec
gg __________ FTTTTTsTT =" | I ======== |
Lo 1 :
oty I .
5 I : I I
S P fbmmmmmmm—- pr————————— o |=
| 1 | |
5 | [} | |
e """ T e |mTTTTTT i
(-]
21 1= 0.000; keypresseq(49) Buton 1= 00004 - | ! """"" _!
| i = s et -
-3 I 1 I |
- N e e e e e o e e L o s e i — it
= 1 ] I |
- TSRO Lo o g | . | | e
I 1 ] I | +
go L | | =
2 T5a oy ! 15 39 64l=
Events
The Events tab allows defining keys as signals. Each time when you press Functions Trigon. Logic
the defined key, you receive a peak in the signal. You can displaythate.g. in gasure Events
the recorder, scope, efc. S
for examples see — Example of input events sl &l

o| 12/ 3|4 5/ 6/ 7 8|39

Event functions

Function Syntax Description

KEYPRESSED | KEYPRESSED(ASCII code ) | Generates pulse (transition 0 to 1 and back) if key w ith matching ASCI// code
is pressed.
Example: KEY PRESSED(32) outputs pulse if Space key is pressed.

Events examples and their explanations:

Keypressed
Keypressed function
keypressed(49) ....produces signal from 0 to 1 with a duration of 1 sample if [1] button is pressed.
Afew predefined key are already prepared like shown in the picture below. So if you press the [1]
button below the line keypressed(49)' will be automatically added to your formula.
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Other math functions
| Functions " Trigon. H Logic |
| Signals | Measure EM
keyprassed |

maee| v | <] 5]
o/ 2| 3] 56| 7| a| o

Everytime the [KEY 1] is pressed on your keyboard a signal is produces.

j 1= 26.410; Keypressed [1] = 00048

Almost any key could be used in the 'keypressed' function. The value in the brackets is reflecting
the virtual key code in decimal.

Below you will find a list of the most popular keys. You have to convert them from Hexto
decimal. So [Key 1] -31hex— 49dec. .
The decimal value has to be entered Into the keypressed function — keypressed(49).

Example: Latch Value into List

. . =
| Functions “ Trigon. “ Logic | ;

| Signals | Measure EW

teyresed
e | | v <] 5]
o] 1 2|3 4|5 6| 7| 85|

Latch math setup

Input Latch criteria settings
E55rLE Criteria channel Criteria limit
" Button1
[Buttont ] o
OQutput values
Output value Time base
[Avuage -r] 1 Sec

MATH: keypressed(49) produces signal from 0 to 1 with a duration of 1 sample if [1] Button is pressed.

This could be used in the latch Math to latch the actual or average value of an other channel(s)
in a list.

DEWESoft X1 - User Manual (Beta version) page |121
© 2013 DEWESoft



User Guide Fomula editor

Measurement setup General mathematics modules
Rec Time
B R e L | R T bar
| 1 1 I
_________ JI_________JI________.:_‘_______: 06.09.2010 139:42:44.993 0,939398
- | | 0 : 06.09.2010 18:42:43.234 0,9398
R B S i e sy =2 6 B (B | 2 06.09.2010 18:42:39.904 0,9998
=
& } : ! || o0s.09.2010 18:42:38.040 0,9998
)
———————— tommm e TS| 06.09.2010 18:42:35.642 0,9938
+
- i
230 -13.0 30 .9 168 =

210.2.2 Array operations

DEWESoft v7 introduces array channels. Those channels can come from scope trigger, FFT, CPB, STFT,

classification, counting and other new procedures. Formula has operations which works on those array channels.

Extracting subset of the array

To extract a value from array, use brackets with index. Let's say we want to extract one single value of the FFT:
'AI0/AmplFFT'[10]

For extracting subset (like 10..20) please use version 7.1.

Operation on arrays

Basically all operation should work on arrays, but there are some limitations to it. We can for example do the following:
"AI0/AmpIFFT' - 'AI1/AmplFFT’

Itis important to know that the product of two vectors multiplies elements in the array. The resulting array has the same size

as the input array.
'AI0/AmplFFT' *'AIl1/AmplFFT’
We can also for example mix vector and scalar values:

'AIO/AmplFFT' +2

This formula will add a value of two to each array element and will output array with the same size as the input.

IMPORTANT: arrays with different sizes can't be combined into single formula

DEWESoft X1 - User Manual (Beta version) page (122
© 2013 DEWESoft



User Guide Formula editor
Measurement setup General mathematics modules

210.2.3 Example of logic functions

The result of logic operators is always 0 or 1. Therefore we can use this in further calculations:
('sinus'>0)+ 'sinus'

The first part of following equation will return 1 when the input channel 'sinus' is positive and the value of 0 when the sinus

will be negative. Multiplying this result with original signal will resultin cutting the negative part of the signal.

. Scope

2,00 120 2040 0.40 1.20 2002
. . Scope |

-2.00 -1.20 -0.40 0.40 1.20 2,00 =

210.24 Example of input events

The input events combined with count procedures are very useful for counting events (for example event counting).
ecnt (keypressed(39))-ecnt (keypressed(37))

The example above counts up when the right cursor keyis pressed and counts down when the /eft cursor keyis pressed.

Rec
_____________ RS T R M A T ST R AT AR RS S 0T e T S S e e |
i i i i
| | ! |
| | I |
| ! ! !
| | I |
| | I |
—————————————— nfdaioisiotnd tadaials foiaialninisiatniotainietee sicisbioislaiaiainiades’
| ! I |
| | I 1
| | ! !
| | I 1
| i I 1
| i i i
! | ! !
| R e R S aTTTTT T T T T i
| ! ! 1
| 1 I |
| 1 I 1
| i i i
| | ! !
| 1 I |
______________ O e e i S, i e i A e ol el Tl
| I I 1
| | I 1
1 | i i
| | | |
| | I |
| 1 I 1
| | | n
1,146 3,646 6,146 8,646 11,146 2
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210.2.5 Example of signals

The signal generation is useful for making test signal for testing. We have basic functions like sine wave, square,

triangle, rectangle and noise. We can define also the phase for each individual channel.

The phase is defined in radians, so in the example below the sine wave with 1 Hzfrequency and 180 deg phase is defined.

sine(1, Pi)

trian(1)
The example above results in the following signals:
4 Rec
w A R e e S e e ] | s A Sl T S5 PRI ARE T T TAL TN b R R P o ot A e e g i gy |
1 1 | |
1 L} 1 |
1 1 1 |
1 1 | |
1 1 1 |
1 1 | |
1 1 1 |
1 1 | |
e e e L T r—TT T T T T T e e U S AT T T T T T T T T —
1 1 | |
1 [} | |
1 1 | I
1 1 1 |
1 = i - 1 |
T S A //‘i\ e TR I
' /’ \\ 1 ke | o | .\x 1 o
od 1 1 | Bt 7}
- _f e e 3\—\——|——————_7¢_ﬁ ————— ) ————'*\—\—\———:—/—’:/7" ————————— A5
s s 1 £ 1 l
= b T i 1 l
\r\.../ - \\./ 1 |
1 1 1 |
1 L} | |
1 1 | |
1 1 1 |
2 O P | | I | .. e o ___ |
1 1 1 |
1 1 | |
1 1 | |
1 1 1 |
1 1 1 |
1 1 | |
1 1 1 1
-
9,037 9,662 10,287 10,912 11,637 =

To generate signals with variable frequencies, itis better to use function generatorin Analog out section. The Test AO is

free of charge and can produce signals with variable frequencies, amplitudes and phases.
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210.2.6 Example of measure functions

The following example shows the measurement of pulse width. Let's saythat the inputis a square wave and we want to

measure the pulse width of this channel. First of all we need to translate the input signal in the logic with "F'I ™>0. This will

give a value of 1 for positive and value of zero for negative values of input signal. The pulsewidth function will than measure

the time between each transition. If we want to measure the frequency, we can calculate inverse of this function as seen

below.

pulsewidth('F1'>0)

The graph shows a pulse width measurement (Math0) and frequency measurement (Math1).

= 839,84 Hz; F1=0,0024 - FET
5 R SRS s 7
4 1 | |
1 jr‘l ] | |
¥ !\, I I l |
e o I I | | | |
T | | | |
= il AR M | I
1! ‘l ""\I.'"H A e mu\}“ W '.L.'W\-”.Il““ a
1! I | {1 1B
o] | ' | | =
i 1 |
I e
| I - (&
117,19 1250.00 2600.00 3750.00 5000.00 F]
) o Scope
o i i i
LU 2 s :
= S P I A W W - (P TP A .
T i
G'UH_J, ..... w1
£0 3
EUJ
- _ ®
o ; ; : : i
-0.50 -0.30 -0.10 0.10 0.50l=)

'pulsewidth’ function is useful for digital signal. The resolution of measurementis limited by the sample rate.

If we want to measure the pulse width or frequency of sine waves, itis better to use Exact frequency math module,

described in the following chapters.
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2.10.2.7 Example of stopwatch

There are two functions in Measure section of math which helps to measure time and value between events. The
Stopwatch functions enables us to measure time between a start and stop event. The 'measdiff function makes same

measurement, but we can define the measurement channel instead of time.

In the example shown we measure the brake time and brake distance. First example gives the time of braking between
60 km/h and 2 km/h. The second channel measures the distance between 60 and 2 km/h. This is achieved by defining the

Distance channel as the calculated value.

stopwatch({Velocity' <60 Velocty =2)

The graph below shows the example of measured data - input channels of velocity and distance. The meter shows the

time and distance of braking.

i [s] ACT IMeasDift s [m] ACT

I
I
! ]
o o] | £
1

=

0,000 2105 4.211 6.316 8.422

Dewesoft 7 interpolates the velocity and distance channels. So for examples if measured velocity points are 61.2 and 59.2, it

will take the time in between those two values as the start trigger.
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New Filter can be add on the DEW ESoft Math setup screen by selecting basic add Filter button or from the Filter list (for
details see - Add new Filter) and new Filter line is displayed:

iy
T

@ mﬁm Analy\ss f'l Setup filles
@ & b & B - o 28
Save

Ch. setup ‘ Measure

o i pu L Eag
Store E Saveas | File details Storing Analog Counter Math
Basic add Filter
button Basic Edit
IR LIH - s
o A - S LR 8 &
oNJOFF | C NAME | VALUE SETUP
IR {
IIR. Filter | Butterworth, low pass filter, Order: 8, Fh: 100
i | New Filter line -H Setup
Woltage/Fiter s e 5

for detailed information about basic settings see — Setup screen and basic operation

When you press the Setup button on activated new Filter line, the Filter setup window will open. This window depends on

selected filter fype and his name appears on title line of window:

¢ IIR Filter setup
* FIR Filter setup
* FFT Filter setup

¢ Envelope setup

Add new Filter

Available Filters on Math setup screen are: IIR Filter, FIR Filter, FFT Filter and Envelope. New Filter can be
added by selecting:

® basic add Filter button (when appropriate filter is shown on icon) u P
e from the Filter list — for filters listdisplayselect = triangle sign on basic button —1|
u FFT { HAX
When we select Filter from list, icon changes to selected filter, so we can choose the e
IR =
same filter again by simply clicking on the basic add Filter button. IR Filter
T FIR filker
" FFT filter
&awe Envelope
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210.3.1 IR Filter setup

When you press the Setup button on new activated IIR Filter line, the following IIR Filter setup window will open:

IR Filter setup

FlVoltace o &
Current ) 53 at aF BE

Filtered Current

Filtered Voltage e
Power Type |L0u\I pass - | Prototype Butterwarth - |

||| sinus
itd
mtl

IIR Filter settings

Oder [6 ~| Flow 10 Hz  Fhigh 100 Hz

Available channels
Scale 1

Response | Coeffidents Zeros&PoIes:

MName Voltage/Filter

Units % Color

Timebase |Auto +| Sync

Max value 5-

Max 0,3307 -

RMS 0,1764 -

Average 0,0646 -

Min -0,1937 - . Response curve preview or

| Coefficients preview or

General =LA | Zeros & Poles preview

Min valuc seftings -5- 3 ——

| Automatic min/max

The filter supports multiple input channels.

for detailed information about basic settings of the input and output channels see — Setup screen and basic operation

IIR is abbreviation for infinite impulse response. It means that the response to the impulse will be non zero over infinite
length of time. The calculation behind is that the newfiltered value is calculated from the current and previous input values

as well as previous output values.

That's the theory. In practice we can saythat the IIR filteris a direct equivalent to the RC type's analog filters.

For example w e can achieve exact theoretical low pass, high pass, sound w eighting and other standard filters w hich w ere achieved by
analog circuits in classic 'old school' instruments.

lIR Filter settings

Click on the icons at the top to select between:

B § 5§ . £

Standard Integration Double Derivation Double Custom
integration derivation
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2.10.3.1.1 Standard filter

Standard filter allows basically doing high, low, band pass and band reject filters.
With Filter option on IIR Filter settings section you can set.
¢ Type and Prototype ¢ Ripple

e Order e Scale

e Cut-off Frequency - FLow and FHigh

You can see effect of these settings directlyon Response curve / Zeros & Poles displayfor Filter Type: Low pass,

High pass, Band pass, Band stop and different Prototype.

Type ‘Low pass - | Prototype
Order [ " Flow| 10 Hz

Scale 1

Response | Coeffidents | Zeros &Poles|

Type of Filter

You can select Type of Filter from list between:

e Low pass

Low pass filters cuts the high frequencies of the signals.

e High pass

High pass filters DC and low frequencies.

e Band pass

Band pass filter filters high and lowfrequencies, so there is only one band of values left.

e Band stop

Type

Low pass v:

Low pass
High pass
Band pass

Band stop

Band stop filter filters only one section of frequencies, for example band around 50 Hz to cancel the supply voltage effects.
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Prototype of Filter

You can select Prototype of Filter from list between: Prototype Butterworth !'
Butterworth
e Chebyshev e Chebyshev
i Bessel

Sometimes the selection of the filters is defined by the application, butin general,
the Chebyshev has a highest roll-off of all three, but has a ripple in the pass
band and doesn't maintain the shape with higher orders.

e Butterworth

Butterworth is without the ripple and maintains the shape with higher orders.
Roll-off is defined with (-20 db/decade)*order. Itis also known as maximally flat magnitude, suggesting that the filter

response is really flatin the pass band.

¢ Bessel

Bessel filter is the filter with maximally linear phase response. The roll-off however is the least step of all three filter types.

Order
You can select Order from list. The order of the filter defines the steepness of the filter. For Order 3 v]
the Butterworth the roll-offis (-20 db/decade)*order, so for the sixth order the roll-off é
would be -120 db/decade. That would mean if the amplitude at 100 Hz (alreadyin the stop Scale 3
4
band)is 1, the amplitude at 1000 Hzwould be 1E(-120/20)=1E-6. e 5
F.ESPONSE,
6 |

The highest as the order is, more calculation power will be needed to calculate the filter. We ;
need 6 multiplications for each two orders of the filter. ?D
Cut-off frequency
You can enter Cut-off frequency:
e FHigh - High frequency

You can enter FHigh for Low pass, Band pass and Band stop Flow | 200 Hz IFhigh 2400 Hzl

filter.
e FLow - Low frequency

You can enter FLow for High pass, Band pass and Band stop |F|°'- 200 HZl Fhigh | 2400 Hz

filter.
¢ Both High and Low frequency

You can enter FHigh and FLow for Band pass and Band stop Flow 200 Hz  Fhigh 2400 Hz

filter.

FLow value must be always lower than FHigh. These values are limited by filter stability. In DEW ESoft the filters are
calculated in sections, which enable the ratio between cutoffand sample frequency in a range of 1 to 100000. So we are

able to calculate 1 Hz high pass filter with 100 kHz sampling rate.
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Ripple
You can setalso Ripple. Ripple is the maximum amplitude error of the filter in the pass
band in dB.

Ripple 1

NOTE: This field appears only for Chebyshev filter Prototype

Scale
For filters you can enter also Scale. Scale factor means the final multiplication factor before
Scale | the value is written to output channel. It helps us to change the unit, for example. Agood

example of using the Scale is shown in Integration section.

Response curve / Zeros & Poles preview

On the lower side we see some useful information of the chosen filter. Firstis the response curve.

Response | Coefficents

_ Fitter fr

The red graph shows the amplification / attenuation of the filter in dB related to the frequency. To refresh the memory,

dB scaling is calculated with equation @ [dB] = 20 * log10(A), so the attenuation ratio is calculated with A=10"(a/20).
If we read out the value of -34 dB as attenuation, the ratio betw een input at output at that frequency wiill be A=107(-34/20)=0,02. So
if the input is 1 V sine w ave, the output will be 0,02 V sine w ave.

The phase shows the delay of the signal in degrees.

Lower table shows the coefficients with which the filters will be calculated. The filter is splitin several sections for
increased stability, so the result from the first section is taken to the next section and so on. These coefficients can be also

copy/ pasted with right mouse click on the table to be use from /in other calculation programs.
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Response | Coeffidents | Zeros &P

i)
0
=]
o
I

alinput)

alinput) b(recur.} b(recur.) alinput)
z0 i 9,052 1 12,255 1
-1 -4 148E-7 17,804 -4 148E-7 24,065 -4 148E-7
-2 i 8,95309 ¥ 11,893 3l

a(input)

birecur.}

. alinput) b(recur.) alinput)
| z0 1 28,115 1 9,052 1

| z-1 -4 148E-7 55,059 -4 148E-7 -17,894 -4, 148E-7
=2 |z 26,081 1 8,0539 1

| Fesponse Coeffidents - Zeros & Poles

_ b{recur.} alinput) b(recur.} alinput) brecur.}
| z0 9,052 1 12,255 1 28,115
|21 -17,894 -4 148E-7 -24,065 -4 148E-7 -55,059
|72 |8,9539 1 11,893 1 26,981

On Response curve preview you can choose between Logarithmic and Linear display, you

can also edit coordinates value and auto scale Y axis.

' |2.074E-7+1i] -0.98842-0.11034i

| |2.074E-7+1i| -0.98186-0.080253;
| |2.074E-7+1i -0 97919-0 029301
| [2.074E-7+1i| -0.97919+0.029301i
| |2.074E-7+1i|-0.98186+0.080253i
|| 2.074E-7+1i|-0.98842+0.11034i
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2.10.3.1.2 Integration and double integration

Integration

There are two main purpose of integration: firstis to get for example traveled distance from measured velocity or to get
the energy from measured power. Another type of integration is to calculate the velocity vibration from the measured

acceleration.

Aclear difference between two basic functions is thatin first application the carrier of information is the DC value - the offset
(traveled distance or spent energy). In other application the offsetis onlya measurement error and the carrier of information

is the dynamaic part of the signal - vibration velocity in our example.

1. Let's first take a look how to integrate distance from velocity. If we have for example velocityin km/h as an input channel,
we choose a filter, integration, and switch OFF the option to 'Filter low frequencies and DC". Now the only thing leftis
to define the Scale. We have to know that integration adds a sec to the unit.

Example:  Soif we have km/h as input, w e have at output: km/h * sec=1000 m /3600 sec * sec=0.278 m
Therefore if we want to have the output in meters, w e have to enter 0.278 as the scale factor. f we w ant to have
output in km, w e have to enter 0.000278.

2. Let's practice on another example - if we have input channel as power in kW, we have at output:
kW * sec=kW * 1/3600 * h=0.000278 kWh - this is our scaling factor

hols]s & =

&fi!13!?E..'E?.E’.\.'..EEHHEDQFE.EDQ.PEE

Scale 0,000273

Response | Coeffidents . Zeros &Poles:

The second application is to use integration on dynamic signals like vibration acceleration. If we have measured
acceleration, there is always some offset because of amplifier and AD converter offset. This offset will resultin drift of result,

which is not wanted in this case. Therefore we need to use the option 'Filter low frequencies and DC'to cut this offset.

h{i]s & &

@Filter low frequencies and DC

Oder [4  v| Fow 10 Hz  Fhigh 2400 Hz

Scale 9810

Response | Coeffidents | Zeros &Poles|
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Then we need to define the Order. Be aware that integration is equivalent to filter with order 1, so we need to choose
high pass filter with order 2 or higher to really cut DC values. The FLow tells us where the resulting velocity will be cut off.
High values of FLow (like 10 Hz) will resultin very fast stabilization in the case of overload, but it might on the other side
already cut the information we require. Low values (< 1Hz) will resultin quite slow stabilization times (typically 5+10 seconds

for 1 Hzfilter), but will pass through virtually entire frequency range.

For vibration measurement, usual value is from 3 to 10 Hz for general purpose measurement. For low frequency vibration
like human body or building vibration a value between 0.3 and 1 Hz is used. For special application, like sea sickness or
high structures (like TV towers or cranes) movement a very low frequency like 0.1+0.3 Hz is used, but we have to know that
the stabilization will be a verylong process. In this case we also need to assure thatthe sensors we are using have such
low frequencyrange. General purpose ICP sensors have the cutoff frequency between 0.3 to 1 Hzand therefore are not

useful in such applications.

Let's look atthe Scale - scaling factor for this application. Let's assume that we measure the acceleration in g. If we want
the results in mm/s, we need to have a scaling factor:

1 g *sec=9,81 m/sec/sec * sec=9,81 m/s =9810 mm /s

So w e need to enter 9810 in the field scaling.

Double integration

Double integration is useful mainlyto directly integrate displacementfrom acceleration, so to use it for dynamic
signals. Our output unit will be multiplied with sec * sec. Therefore we need to again to choose the option to Filter low
frequencies and DC, but we have to take care since the double integration is similar to second order filter, we need to

choose Order 3 or higher for low frequency filter.

Let's see how to calculate the Scale - scaling factor. Usually we want the measurement resultin um (micrometers). So we

have to enter a scaling factor of:

1 g *sec *sec=9,81 m/sec/sec* sec*sec=9,81m=9,81E6 um

bos s+ <

[¥] Filter low frequendes and DC

Order 5 > | Flow 10 Hz Fhigh | 2400 Hz

Scale 9810000

| Response | Coefficients | Zeros & Poles|
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2.10.3.1.3 Derivation and double derivation

Derivation and double derivation is used, as the name already suggest, to calculation derivation of chosen input
signals. Here the application range is not divided in two areas, since the procedure is similar in all cases. The basic

calculation is simple: we subtract current value from the previous one and divide by the time interval.

However this might produce very noisy signals, especially with high sampling frequency. We can look at the derivation as
the 20 db / decade growing filter in the frequency domain. Sometimes itis therefore nice to cut the high frequency
contents. We can choose an option to Filter high frequencies. We choose the Order (atleast 2 for derivation and at

least 3 for double derivation) and FHigh - cutoff frequencies of the signal.

Let's assume the example of calculating acceleration out of speed of the vehicle. With caritis a fact that we can't have the
acceleration higher than for example 10 Hzcoming from the real vehicle acceleration - higher values are basically

vibrations.

So we can choose the 10 Hz as the FHigh high frequency and just get the real vehicle acceleration. Scale - scaling factor is
similar, here the inputis divided with second for derivation and divided with second squared for double derivation. So let's

calculate the scaling factor for example above:

1 km/hour / sec =1000 m /3600 sec /sec =0.278 m/s2=0.278 /9,81 g=0.0283 g

We have to enter this value in the scale field to get correct results.

d o EE
b 5§ 8| &
@Filter high frequencies

oder (3 ~| Flow 10 Hz  Fhigh 10 Hz

Scale 0,02383

| Resporse | Coeffidents Zeros &Poles|

2.10.3.1.4 Custom filter

The Custom defined filter setup requires setting:
e number of Sections and Coefficients
e Scale: for information about this setting see — IIR Filter - standard — Scale

e Individual filter coefficients value (ltis possible to import customfilters - coefficients from Matlab —
see —» Custom filter import from Matlab)

Usually, FIR filters consist from a single section. Multiple sections can be understood actually as several IIR filters
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combined into one (for example low pass and high pass). It also improves the stability of the filter since the coefficients are

smaller. However, itis most common to use only one section for custom filters.

We define the number of coefficients per section which are number of rows in the table. This basically defines the filter

order.

:
B s 3 & &
Sections |1_ - Coeffidents |3 -

Scale 1

Response | Coeffidents Zeros & Poles|

The last think to define are the filter coefficients. Enter a(input) and b(rekur.) values in the z-plane and press the
Update button to change the filter settings. We can also copy / paste the coefficients from the clipboard by right clicking and

choosing 'Copyto clipboard' or 'Paste from clipboard' menu item.

The big question is now: how to define the coefficients. The answer to this question lies in the knowledge of filter design in

s-plane and converting filter to z-plane. We will try to shortly remember this procedure.

Usually the filters are defined in the s-plane. Let's take a simple example of general formula for second order filter:

H(s):(g0+g,-s+s2)/(h0+h1-s+h2-s2) (1)

To get the filter coefficients in the z-plane (time domain coefficients) we need to use the bilinear transformation:

s=2-f, ez )l1-2") )

wherefs is the sample frequency. The upper equation reveals important fact of filters defined in the z plane - they work only

for one sample rate. Therefore if we need the filters at different sampling rates, the coefficients need to be recalculated.

If we substitute the s in equation (1) with the formula in equation (2), we get for the upper part:

g e fazeg g (-t fie e )rdogy 2 1= f -
(g0+2'g1 fi+4-8, 'fs2)+(2'g0 -8 'fsz)'zil +(g0—2-g1 S48 ‘fSZ).z—Z 3)

The first third of the equation is valid for z° coefficient, second for z ! and third one for z 2 in the table above. The upper part

of the equation (with g coefficients) is valid for input part while the lower part with / coefficients is valid for recursive part of

the equation.
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If we need higher order filter, we need to make equation similar to (3) with larger number of the coefficients. The result will

have also z - factor.

Let's now make a simple example for second order Butterworth filter. It has the following prototype in the s-plane:

H(s): 1/(1 + sqrt(Z)- s/a)c + (s/a)c )2) (4)
where the @), is the cutoff frequency in rd/s. We have to adapt the cutoff frequency to the sample rate with prewarping:
wczz'fs'tan(”'fc/fs) (5)

If we write out the factors for this filter:
g0=1; g,=0; g,=0; hy=1; h =sqrt2)/f.; hy=1/f.) (6)

Now let's make the following filter:

cutoff frequency f.=100 Hz

sampling rate f,=1000 Hz
First we do the pre warping:
fcp =2*1000 * tan(1t * 100/1000) = 649,8 rd/s

And now we need to calculate the coefficients for direct and recursive part of the filter with substituting factors (6) in equation

@)

a(z-2)=1-0+0 =1 b(z-2)=1-2*sqrt(2) * 1000/649,8 + 4 * 1000%649,82= 6,12
a(z-1)=2*1-0=2 b(z-1)=2*1-8*1000%/649,82=-16,944
a(z0)=1+0+0 =1 b(z0)=1+2* sqrt(2) * 1000/649,8 + 4 * 1000%/649,82= 14,825

—

=
Response | Coeffidents | Zeros & Poles

Finallywe set the number of coefficients to 3, number of sections to 1

and enter calculated 6 values in the table and press Update. |Updabe
[ alinput) b{recur.)
All entered values are red color and button Update also flash until i 70 0,06612149 |1
Update is pressed. IL-DJBEE‘B -0,967139
! z-2 0,06612149 | 0,231625

Remember, this is valid only fora sampling rate of 1000 Hz. For others, we need to recalculate thefcp and coefficients.

To make second order Butterworth filter is much easier with DEW ESoft standard filters, but if we need a specific filter, it is

necessaryto design it 'by hand'.

The next chapter describes how to import custom filters from Matlab.
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2.10.3.1.5 Custom filter import from Matlab

Itis possible to import custom filter from Matlab (registered trademark of Math Works company). Design IIR filter in
Matlab and then click on the filter coefficients button. Filter coefficients should appearin SOS matrix form. Thatis how they

are presented in DEWESoft.

(O HEOEE#+0- ELHORE W

__ Filter Coefficients

1. Select Coefficinte mode [S0S matrix)

J08 matrix:

L{1@&2)1i3)L4)1.73008208409579H510.6838789930863(6) = SeCClonl
1 2 1 1 1.518132540717628 O.613522765913272 = Sectlonz
1 2 1 1 1.4178478Z0105517 0O.506936762754151 = section3
3cale Factors:

0.892219003739734 = Scalel

0.782913826657725 = scalez

0.731196145714917 = Scales

1.000000000000000 = gcale4 (1t 1s always 1 - not needed)

[ <

In DEW ESoft you can't enter the scale factors so you just have to include them in the filter. One section in DEWESoft
equals one SOS section in Matlab. All you have to do is scale it the right way. First three coefficients in Matlab are inputand
are calculated in that way that you multiply coefficient by the corresponding scale factor. The second three coefficients are

recursive and all you need to do is justto copy them from Matlab.

These are calculation formulas for specific section i:

a(input) b(recur.)

70 Scale i * Section i(1) Section i(4)
z-1 Scale i * Section i(2) Section i(5)

z-2 Scale i * Section i(3) Section i(6)

The coefficients for our example are calculated below:

Ipdat

sfinput] | bitecur) | afinpull | birecury | afinpuf) | birecur)
il 0B9Z216 (1 076829136 1 07311961 |1
i1 [1.734436 [1.730062 [1565828 16518132 [1.462382 [1.417548

72 |0.092218 |0@307699 |07028738 |06136227 [07311961 |0E060IE7
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2.10.3.2 FIR Filter setup

When you press the Setup button on new activated FIR Filter line, the following FIR filter setup window will open:

FIR. filter setup

T voltaoe

et Filter type Crder (no. of taps) Window

Filtered Current Low pass > 60 |Blackman - |

Filtered Valtage

Pow . -
| s;u\:r Flow Fhigh S FIR Filter settings
lars 200 el 00 ;
Al 7 | Hz
Available channels Response | Coefficients

MName Voltage//FIR Filter

Response curve preview or

Units = Color ~ Coefficients preview
Timebase |Auto | Sync
Max value 5-
Max 3,352 - .
RMS 2,316 -
Average 0,05967 - _——_
Min -3.742 -

General - QUTPUT -

settings

Min value -5-

| Automatic min/max

The filter supports multiple input channels.

for detailed information about basic settings of the input and output channels see — Setup screen and basic operation

FIR stands for finite impulse response. In theory it means that the response to the impulse will be zero after some time

(exactly after the samples will equal to filter order).

Another nice property of the filters is that basically phase response is linear. The phase shiftin time is half of the number of

samples if the filter is calculated for the samples in the past.

Since have the calculation delay, we can use the trick to compensate the filter delay and have ab solutely no
phase shiftin pass as well as in the transition band of the filter. This is a major benefit compared to the IIR filter where we

always have phase shift. The drawback of FIR filters are that they will take more CPU power compared to IIR.

We will make a comparison between these two types a bit later; now let's take a look at basic properties how to set the

filter.
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FIR Filter settings

For FIR Filter you can set:
¢ Filter type and Window type e Scale

e Order e Kaiser window type - Ripple

e Cut-off Frequency - FLow and FHigh

You can see effect of this settings directlyon Response curve / Coefficients preview for Filter type: Low pass,
High pass, Band pass, Band stop and different Window type:

Filter type
You can select Filter type from list between: Fles Bye
e Low pass Low pass -
L filt ts the high fi i fthe signals. 12
ow pass filters cuts the high frequencies of the signals £ iprne
Band pass
e High pass Band stop

All-pass (Hilbert)
High pass filters DC and low frequencies.

e Band pass

Band pass filter filters high and low frequencies, so there is only one band of values left.

e Band stop

Band stop filter filters only one section of frequencies.

Window type
You can select Window type from the list. Window
Blackman -
The window defines the behaviour of the filter in the transition and the stop band (the Bladkman
height of the side bands and the width of the main band). Rectangle
Harnming
For common usage Blackman window is quite good choice, because the side Hanning
Kaiser
bands are extremely low. Flat top

for hints about recommended using Window type — see — Reference Guide —» Theory of frequency analysis

Order

In this field you can enter Order. The order of the filter defines the number of coefficients of the filter and that will directly

affect the slope of the transition band. The filter order is not directly comparable with FIR filter.
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Kaiser window type - Ripple

When a Kaiser Window type is selected, new Ripple field appears on the

rightside of the Window type field. In this filed you can enter ripple value Window Ripple

in dB. lttells the maximum allowed pass band ripple of the filter. The more Wotisey ,,] 10 dB

this value is, the bigger will be non-linearity in the pass band, but the filter

will be stepper.

Cut-off frequency

The filter cutoff frequency defines the -6 dB point (half amplitude) of the filter. You can enter Cut-off frequency in field:

e FHigh - High frequency Flow Fhigh
You can enter FHigh for High pass, Band pass and Band stop |Z00 Hz Hz
filter.

e FLow - Low frequency Flow Fhigh
You can enter FLow for Low pass, Band pass and Band stop @D Hz {400 Hz
filter.

e Both High and Low frequency Flow Fhigh
You can enter FHigh and FLow for Band pass and Band stop 200 Hz 400 e
filter.

FLow value mustbe always lower than FHigh. These values are limited by filter stability. In DEW ESoft the filters are
calculated in sections, which enable the ratio between cutoffand sample frequency in a range of 1 to 100000. So we are

able to calculate 1 Hz high pass filter with 100 kHz sampling rate.

Scale
For filters you can enter also Scale. Scale factor means the final multiplication factor before
Scale 1 the value is written to output channel. It helps us to change the unit, for example. Agood

example of using the Scale is shown in Integration section.

Response curve / Coefficients preview

You can choose between Response curve preview and Coefficients display.

The red response curve shows the amplitude damping of the filter. The amplification ratio is expressed in dB (similar to
IIR filter). The green curve shows the phase delay. In the pass bandas well as in the transition band the phase delayis

always zero and in the stop band the phase angle is not even important because of high damping ratio.
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Response

The other displayis the display of coefficients. The upper graph and left table shows the filter coefficients with which the

raw data is convoluted. The lower graph shows the response of the filter to the step response.

Cuoeflicients
(13 Joooz7as | -
14 |oo0e1azs |
115 |o0068631 |
16 |o.00s6581 |
17 |oooasese |
118 [o0013072 |
19 |-000034253 |
20 |o0o012183 |
21 |-00013008 |

22 |-00011131 |
23 |-0,00066371 |
24|
25 |-9,6531

26 |ogssaEs |
27 |9152465 |
26 [45503E5 |
29 |9842568 |
30 o

On Response curve preview you can choose between Logarithmic and Linear

display, you can also edit coordinates value and auto scale Y axis.

Filter comparison

Let's look at the difference of the FIR filter compared to the standard IIR filter. Let's take a very simple 20 Hzsecond order

filter (at 1 kHzsampling rate).

The IIR filter is calculated with 6 coefficients, while similar FIR filter is calculated with 40 coefficients for the same

damping. Therefore the FIR filter is more CPU demanding for the same performance.

DEWESoft X1 - User Manual (Beta version) page (142
© 2013 DEWESoft



User Guide Filters
Measurement setup General mathematics modules

Another fact is while we can get ratios of cutoff frequency to sample rate of 1/100000 and more, we can achieve only limited

results with FIR filter. The ratio increases with higher number of coefficients.

Enough of the down sides, let's look at the response graph at 20 Hz (exactly at the limit). The green curve is the original sine

wave while the red one is calculated with IIR filter. We can clearly see the phase delay of the output.

The blue curve is the response of the FIR filter which has absolutely no phase shift. For lots of applications itis very

important that the signals are not delayed and there the use of FIR filters is very advantageous.

2.10.3.3 FFT Filter setup

When you press the Setup button on new activated FFT Filter line, the following FFT filter setup window will open:

FFT filter setup

Elvaltage, Number of nes Overlap Window
Current
Fitered Current 1024 - [0 ~| [packman -
Filtered Voltage

| Power

| sinus

| :{57 Frequency source Center frequency Delta frequency

| Available channels Fxed  ~] = Hz 5 Hz

FFT Filter settings

Name  Voltage/H1

Units 3 Color

Timebase |Auto Async

Max value 5-

Max 0,002468 -

Average 0002468
Min 0,002468 -

General - OUTPUT

settings
Min value 5

7| Automatic minjmax

The filter supports multiple input channels.

for detailed information about basic settings of the input and output channels see — Setup screen and basic operation
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FFT filter description

FFT filter is quite different to other types of filters. While IIR and FIR filters are time domain filters, FFT filter calculates the
spectrum of the signal with specific number of lines and overlap and then extracts the RMS value of certain range of this

signal. Therefore the resultis not the full curve, but only one value per frequency spectrum.

The usage of this filter is to extract low peaks of signals where there are big harmonics near by where it wouldn't be

possible to choose IIR filter which would extract this low amplitude.

The example below shows the electro motor winding failure which can be seen as low values at the rotation frequency

where the line frequencyis very high:

: = 49011 Hz; Sine= E_EI'H;:'I

1000

1 ,EE-1”

Sine;

1 0E-5

Sttt o iy o
4698  4849.01 49-@‘5'__'35

We can design our own filter — see — Custom FFT Filter

FFT filter parameters

To setthe FFT filter, itis recommended to observe the signal in the FFT display and choose the right Number of lines

and Window which fits the best and then set the filter parameters.
For FFT Filter you can set.

FFT calculation parameters

e Number of lines e Overlap e Window

Amplitude extraction parameters

¢ Frequency source ¢ Center frequency ¢ Delta frequency

only for Fixed Frequency source

¢ Frequency channel

only for Tracking Frequency source

¢ Number of harmonics

only for Tracking Frequency source
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Number of lines

Mumber of lines You can select Number of lines from list.
| 1024 -
J5E This defines the resolution of the filter as well as the number of points in the
4 calculation. The resolution needs to be high enough that the wanted harmonic can
2043 be clearly extracted, but not too high to have higher result update.
4096
?éaz for detailed information about Line resolution —
32k see — Reference Guide —» Properties of the Fourier transform
Bk
Overlap
Overlap You can select Overlap from list. Overlap defines (same for FFT averaging) how
0 - many 'old' data is taken for next calculation. This increases the result update rate
with same number of lines.
25
50
oo for detailed information and hints about Overlap —
75
see —» Reference Guide - Theory of frequency analysis
Window type
Window You can select Window type from the list.
[Bladman - . ' . -
Rectangular The window defines the behaviour of the filter in the transition and the stop band (the
Hanning height of the side bands and the width of the main band).
Hamming
Flat top
Triangle for hints about recommended using Window type —
Blackman
Exponent down see — Reference Guide - Theory of frequency analysis
Frequency source
Freguency source You can select Frequency source from list:
Fixed T| e Fixed
Tracking Fixed frequency will always take fixed value for center frequency.
¢ Tracking

Tracking frequency means that the center frequency will depend on a second input

channel (for example rotation frequency).

Delta frequency

In this field you can enter Delta frequency in Hz This value depends on the wanted frequency band. It also depends on

the window and number of lines (line resolution). In our example we would choose 0.5 Hzsince we don't want that 50 Hz
value will appear in the result.
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Center frequency

If we choose Fixed Frequency source, we need to enter Center frequency in Hz The center frequency is the middle

value of frequency for value extraction. In our example above we would take 49 Hz as the center frequency.

Filter settings for Tracking frequency source

If we choose Tracking Frequency source, we need to enter the Frequency channel and Number of harmonics

instead of Center frequency:

Frequency source Frequency channel Delta frequency

Tracking v] [ - 5 Hz

Mumber of harmanics

5 ®

Frequency channel

Frequency channel is the channel with current frequency which needs to be extracted. Frequency channel

The unit of this channel mustbe in Hz

Voltage

Frequency channel can be selected from list: C_urrent

Filtered Current

Filtered Voltage

Power

Sinus

Al G

AL T

VoltageH1

Number of harmonics

Number of harmonics describes how manyharmonics needs fo be extracted from the spectrum. If we enter a value of 5,
there will be 5 channels created for each input channel. First channel will have the center frequency as the frequency

channel; second will have twice the frequency ofthe input and so on.

Custom FFT filter

If Custom filter is selected from the Filter type, then we can design our own filter. With this option we can create any type of
filter curve in frequency domain and calculate RMS value. Sometimes itis not easyto define filter characteristics in the time

domain, but we have it defined in the frequency domain. Custom FFT filter is perfect for such case.
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Filter type Flow Fhigh
Cuskor... B Hz Hz
Mumber of lines Cverlap Window
1024 v a v Blackman v

Freq [Hz] Yalue

10
20
=)
100
200
S00
1000 0

ia\u‘lwm.—-

(]

If the frequency source is external, we can define the channel where the frequencyis defined and the filter will change the
characteristic to always filter correctly like in the time domain. This is especially useful for example for CA noise calculation

on external clock.

210.3.4 Envelope setup

Envelope detection is a procedure for early detecting of faults on ball bearings. Envelope detector has several stages

and for each stage the parameters mustbe set:

Calculation bvpe

Filkering w Use bandpass
Lower Frequency limit pper Frequency limit

5000 Hz 10000 Hz
Lower Frequency limit Upper Frequency limit

10 Hz 400 Hz
Remove DC

Calculation type defines the principle of calculation.

Filtering uses filter procedure for envelope calculation. Filtering is a standard procedure for calculating

envelope used also in otherimplementations.

Peak detection uses the procedure of detecting peak values in the signal. Peak detection is a procedure which

calculates amplitudes more exact than filtering.
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Use Bandpass check boxenables or disables the first stage of calculation - band pass filtering. Acceleration sensor
measures entire frequency range and acquires unbalance, misalignment and other faults on the machine. Ball bearing

errors have verylow energy and therefore is a small contribution in entire frequency spectrum.

When an error of the ball bearing occurs, it will produce ringing with a frequency which corresponds to its natural frequency.
This ringing will repeat each time when a damaged part of the ball hits the ring or vice versa. We have to know also that
inner ring, outer ring, cage and balls have different typical repeating frequency depending on the geometry of the bearing

and the rotational frequency.

To onlyfocus on these high frequencies of the ringing, we have to look at the original frequency spectrum. | have generated
a sine wave which have a small 10 kHzrings on top. In frequency domain we don't see at all the frequency that the ringing

repeats, but onlya major sine wave (could come from unbalance) and very high frequency coming from the bearing.

— K
i

Formula 0; - [-]
0,1

11 1 A

Formula 0 - [-]
o

4 3@ 233 60 -840 op 79 158 238 M8 395 S

Bandpass filtering in the envelope detector must be set to remove all components exceptringing of the ball bearing. This
can be usually found around 10 kHz. In myexample | have setlower frequency limit to 6 kHzand upper limitto 12 kHz to get

all the energy. Signal after filtering would look like this:

Only high frequency remains, but we still don't see the main low frequency with which the rings are repeating.Therefore we
have to apply envelope to the signal. Envelope will draw a curve around the peaks of the signal, producing only positive part

of the data. To do correct amplitude, we have to choose the Envelope band frequency. Bearings usually have typical
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frequencies up to 500 Hzand we also might wantto Remove DC componentin order to see nice frequency spectrum

without large DC value coming from DC offset. After this filter the signal looks like this and frequency spectrum of the

envelope signal reveals the frequency of hits.

Formula 0Ernwvelops; - []
a

oot
=

Formula D/Envelope; - []

|

04

Formula OiF iter; - [-]
1]

ar
L

11 1

S [ W |

1500,00

tims]

50 200 450 400 50

This was simulated case to see the math procedure behind calculation. In reality the signal will look like this. Not much to

see from the time signal, but with calculation of typical frequencies we can see that the outer ring frequency is clearly shown

in the FFT ofthe envelope signal.

38:
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Following picture shows the typical damage of the outer ring of the large bearing (courtesy of Kalmer d.o.o. Trbowje).
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New Statistics can be added on the DEWESoft Math setup screen by selecting add Basic Statistics button.

Add new Statistics

Available Statistics on Math setup screen are: Basic Statistics, Array Statistics, Latch math, Classification and

Counting. New Statistics line can be added by selecting:

e current Statistics button (when appropriate Statistics is shown on icon) s

- T -
=t
or
e from the Statistics list — for statistics listdisplayselect = ftriangle sign on basic % ! %
button o
. Basic statistics
When we select Statistics from list, icon changes to selected one, so we can choose i by aatigies
the same Statistics again by simply clicking on the basic add Statistics button. T
-y Latch math
[ll]lIL Classification
‘}‘ Counting

When you press the Setup button on activated new Stafistics line, the Statistics setup window will open. This window

depends on selected Statistics type and his name appears on title line of window:
e Basic Statistics
e Array statistics
e Latch math
¢ Classification

e Counting
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2.10.4.1 Basic statistics

New Basic statistics can be added on the DEWESoft Math setup screen by selecting add Basic

HRX

Statistics button from Statistic group.

- e
Aﬂ]ﬂﬁm| Analysis /  Setup files | Ch. setup ‘ Measure

@ 2 ny 0 B - 83

Store Save saveas | File details Storing Analog L Math
add Basic
Statistics button Basic Edit
FFT hax - s
WO LR § R
ON/OFF . C NAME VALUE SETUP
Basic statistics RMS block based ; bt = 0,18
P 5 S - Setup
Woltage/RMS e new Basic Statistics line T =
|

for detailed information about basic settings see — Setup screen and basic operation

When you press the Setup button on new activated Basic statistics line, the following Basic statistics setup window

will open:
Basic statistics setup
v RMS [ Crest factor [Flcov
Current
AL2 [ Average [T peak
Al 3
Al 4 || Quadratic RMs || peak-peak Output statistics
Al S
Al G |:| Minimum |:| Variance channels
FlaL7
[ Maximum [ "] standard deviation
Naikdbile dh 1 .
Elock size Overlap definition
| Bl i = Overlap
Cr. -
Mame in'nltage,-‘RMS E )%”:"
. Running
- . Basic statistics
Timebase :Auto » Async
Single value
Max value 5v
(Lo
ar 4+ thissers
Max 1,914V Triggered blocks
Average 1,914V e
Min 1914V
General - OUTPUT | {ELBeE ), fLoey
settings STRRT SToF
Min value ov |t afop il S8
Automatic min/max

The statistics supports multiple input channels.

for detailed information about basic settings of the input and output channels see — Setup screen and basic operation
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The statistic module provides basic statistical quantities of the signal. There are five basic calculation modes:

¢ Block based

¢ Running

¢ total - Single value
e Triggered blocks

e Start - stop blocks

After choosing INPUT channel, we need to select statistical function on OUTPUT CHANNEL section.

Output channel - Statistical functions

To select statistical function simply click (check) on boxbeside its name on OUTPUT CHANNEL section:

E

[V]rMms

["] Average

[] Quadratic RMS
[~ Minimum

=
" Maximum

RMS

Will calculate the root mean square value of the signal.

Average

Average w ill calculate the average or middle point.

Quadratic RMS

This is similar to the RMS, except all the values are double
squared and summed.

Minimum
The minimum w ill calculate a minimum value of the signal
for the specified period.

Maximum

The maximumw ill calculate a maximum value of the signal
for the specified period. This is very intensive operation
and therefore unavailable in Running mode.

[ Crest factor [Mcov
["]Peak

[ Peak-peak

|| variance

[ "] standard deviation

Crest factor

Is the ratio betw een the peak and RMS value. Crest factor gives an
impression about the spikes in the signal. Pure sine w aves have a crest
factor of 1.41.

Peak

Peak is the maximum deviation of the signal from the average value.

Peak-peak

Is the difference betw een the minimum and maximum.

Variance

Indicating how possible values of a signal are spread around the
expected value.

Standard deviation

The standard deviation is a measure of the spread of the values of the
signal aw ay fromits mean, measuring how w idely spread the values in a
data set is. If the data points are close to the mean, then the standard
deviation is small (if all the data values are equal, then the standard
deviation is zero).

cov

Coefficient of variation is normalized measure of dispersion of probability
distribution. It is calculated as ration betw een standard deviation and the
mean.

DEWESoft X1 - User Manual (Beta version)
© 2013 DEWESoft



Statistic group

User Guide
Measurement setup General mathematics modules

Calculation type

Block based

Block based calculation calculates the statistical quantity based on specific time interval defined by the block size.

| Calculation ty

Block size Overlap definition

Block based Overlap

- —"

Running

ELOGE

Single value

L i g T
Triggered blocks

!

FTART STOF
Start - Stop blocks

¢ Block size in [sec] defines the time interval for calculation. 0,1 second in our case means that it will calculate the

statistical quantities in 0,1 second interval. Therefore the resulting channels will have an update interval of 0,1 second.

Overlap - Is useful when we need a specific time interval, but want to have higher update rate of the resulting
channels. In our case the quantities will be updated in 0,1 second interval with 0% overlap and in 0.05 second interval
with 50% overlap. It means that the second block will not be calculated at the end of the first block, but half of the block

before that. So the first block will be calculated from 0 to 0.1 second, second one from 0.05 to 0.15 second, third one from

0.1to 0.2 second and so on.

COwverlap definition

Cwverlap definition as absolute value -
in percent " Span
Lz 0,1 sEC

as absolute value

Overlap can be defined:

— in percent — see abowe leftand also FFT Filter setup - Overlap

— as absolute value - Spanin sec (see right)

Running

Running calculation is an 'extreme' version of overlapping. The second block is calculated after one sample after the first

block. Block size has the same meaning as for block based calculation.

With this method we can only calculate RMS, Average, Quadratic RMS, Variance and Standard deviation statistical

functions, because all others would be too intensive (especially minimum and maximum while all others relate to those

two).
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RMS Crest factor [(ecov
[ Iaverage Peak
[ |lQuadratic RMS Peak-peak
Minimum Variance
Maximurm Smndard deviation
tereee] Block size
Lsmq.] [ oVERLAP D;1 SEC

Block based
=
Running

ELOGE

Single value

[ELivE]

+  t trresers

Triggered blocks

START STOP

Start - Stop blocks

Single value

Single value is the simplest calculation and has not setting. It will produce only one value at the end of the measurement.

Result will be updated also during the measurement, but only the final value will be stored to the data file.

[BLoEE] [ Uge only existing samples for calculation

[SF Ak L/J OVERLAF

Block based

=4

Running

ELOGE

Single value

L]

R e o (T T
Triggered blocks

ETRRT STOF

Start - Stop blocks

Triggered blocks

Triggered blocks option calculates the statistical value based on specific trigger event. When event is recognized, it start
to calculate. When a second eventis recognized, it stops the first calculation, writes the statistical value with its time stamp

and then starts to calculate a new value. We can define any channel as the trigger channel and the settings for the trigger

condition are the same as the alarm or storage triggers.
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Start/stop blocks

SFRH| 5| overLar

Black based

Trigger channel

I

Running

ALD v
Yalue Real data W
Mode | Simple edge v
|F‘ositive w |

il

ELOGE

Single value

Trig lewel I:I W

Lvl 0
3

Trig

4+t Frwsems

Triggered blocks

START EToF

Start - Stop blocks

Start/stop blocks option calculates the statistical value starting on specific trigger event. When eventis recognized, it
starts to calculate. When a stop condition is recognized, then the value is written to the resulting channel with the time stamp

of stop event. It will wait with the calculation until new start eventis recognized. The start and stop channel can be any

channel, also different one and the trigger condition have same options as the alarm or storage triggers.

i

[SFAr HOUIRLHP

Block based

1L

Running

l

ELOGE

Single walue

4+ 4 trrsses
Triggered blocks

STHRT ETOF

Start - Stop blocks

Stop trigger channel

Start trigger channel

A0 | |a1o v|
Yalue Real data hd Walue Real data e

Mode Simple edge w | Mode Simple edge -

| Positive L |

Trig lewel ICI ¥ Triglevel W
Lvld Ll O
% e
Trig

Trig

L' | |Negative
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2104.2 Array statistics

an New Array statistics module can be added on the DEW ESoft Math setup screen by selecting

add Array statistic math button from Statistic group.

The array statistics can calculate the sfatistical value from the array.

There are several options which can be chosen:

Minimum ... finds minimum value from the array. There are two output channels created: class and and value. Class will

describe which index of the array holds the parameter and the value will be the minimum value itself.

Maximum ... finds maximum value from the array. There are two output channels created: class and and value. Class will

describe which index of the array holds the parameter and the value will be the maximum value itself.

Average .. calculates average value of all elements from the array.
Sum ... calculates sum of all elements from the array.
Variance ... calculates the variance of all elements from the array.

Array statistics setup

Minimum

MINCLASS

Mame |AI 0/AmplFFT/MINCLASS |
Urnits | Color -

Timebase: AsynC

1018 [Freq=497,070Hz]

Templates | v| [ Save ]

ne

e ofampieer | ek

D Average

D Sum

|:| ‘Yariance
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2.10.4.3 Latch math

- New Latch math module can be added on the DEW ESoft Math setup screen by selecting add
*=F T Latch math button from Statistic group.

N T e
Acquisiion  Analysis ./  Setupfiles | Ch.setup | Measure
= sl I
~| o=l p - ¥ A [ o0 |
@ &g g 0 B - LG8
Store Save Saveas  File details  Storing Analog | Math |
add Latch math - -
button Basic Edit
w R b = L. B & 9
onjoFF | € | NAME | VALUE | seup |
Used 12 Latch index 2 w000 Setup
§'| oltage/Latch :,_5 new Latch math line M o

for detailed information about basic settings see — Setup screen and basic operation

When you press the Setup button on new activated Latch math line, the following Latch math setup window will open:

Latch math setup

7
Current
AT 2

Criteria channel Criteria limit

Crteia sttngs

AlG Output value

! [ﬁ
L S Actual o
Ehle ek | Output value

Latch

MName Vo‘ltaqel Latch

Units v Color | |

Timebase Auto Async

Max value 5V

OUTPUT settings
Max 04982V
Average 0479Y 0 -
Min 0,4692V

Min value =S

Automatic min/masx

for detailed information about basic settings of the input and output channels see — Setup screen and basic operation

The Latch math will return the value of the channel when a latch condition is met. So we can use this for getting the values

only at specific trigger position (for example a state of the test). These values can be nicely displayed in the tabular display.

After choosing INPUT channel, we need to set Latch criteria and Output value.
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Latch criteria settings

Select Criteria channel from drop down list of available channels. Criteria channel

Voltage -
aqe

Current

Al 2

Al 3

Al 4

Al S

Al G

Al T

Latch index

After that enter Criteria limit value in corresponding field.

Output value

Select Output value from drop down list of available Actual and statistical
Cutput value

values.

Actual -

Actual
For all statistical values additional field appear to enter Time base in seconds: Average

RMS

Average time AC RM5
Maxirmum
0,1 e Minirmum

Lower left part of Latch math setup window shows the selected i

output/ Latch channel settings (see picture above) and

[
Crurk 3

predefined Index channel. We have also two more buttons

and to choose between this output channels.

Mame Latch index

2.10.4.4 Classification

H.u New Classification module can be added on the DEW ESoft Math setup screen by selecting add

Classification math button from Statistic group.

Classification is a procedure to count the values from the channel and puts them in the classes. Aclassical classification

from the primary school is to create the classes and count number of student with specific weight or height.

Classification in measurementfield is used for various applications, for example to find the distribution of power grid
frequencies with time or to find the distribution of sound levels to which certain area or working place is exposed to.

First of all we need to define what will be the result of classification. There are two options:

Single value based ... the resultwill be one array holding the result of the entire run

Block based ... the result will be set of array each one added at the end of defined block size. If we have for example 2

seconds block size and acquire data for 10 seconds, we will get 5 arrays of classification values, each

valid for 2 seconds of data.
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Show class as a separate channel .. option will create single value channels for each of the class element. This is

a nice option to display the values in the multi meter.

Calculation type
(#) Single value based  Elock size

() Block based = [15how class as a separate channel

Lower limit Zlass count Histogram type
|D | |2':I | |Relative count [%] v |
Uppet limit

E |

[]Fram range

For class definition we need to set the:
Lower limit .. this will setthe lower limit for start counting - all values below this level will be counted in the first class
Upper limit ... this will setthe upper limit for end of counting all values above this level will be counted in the last class

Class count .. defines the numberof classes. In the example above the width of each class will be 5/20=0,25. First and
last class will have half width, so it will go from from 0 to 0.125. Second class has a middle value of 0.25

and itgoes from 0.125 t0 0.375 and so on.

Histogram type defines what will be the output of the data (amplitude):

absolute count .. each class value has the number of samples within the class (value will always count up)

relative count ... each class value has the value of samples with the class normalized to total number of counted

samples (sum of all classes will be always 1)
relative count [%] ... same as relative count, but expressed in percent (sum of all classes will be always 100)

density .. provides empirical probability density each class value has the number of samples normalized to total
number of samples and divided by class width. In this case the value is not depending on number of classes

within a range
density [%] .. same as density, but multiplied with 100

distribution ... provides empirical probability distribution, each class value has the sum of all lower classes and the

number of current samples, normalized to total number of samples. The highest class has the value of 1.

distribution [%] ... same as distribution, but expressed in percent. The highest class has the value of 100.

[ skewness [ Jkurtosis
Distribution points [%]

[T]calculate points

|5;10;50;90;95 |

There are also several special output channels available. Two of them are Skewness (asymmetry of probability
distribution) and Kurtosis (measure of "peakedness" of distribution). Additionally we can output a list of Distribution

point values. Distribution points are the class values at which distribution reaches entered value.
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For the moment the distribution points works onlyif distribution is chosen as the histogram type.

Histograms can be seen in the 2D graph during measurement and analysis. If we choose block based calculation, we

can use also 3D graph to display the history of classifications.

= b
ol
2 2
BB s —-lC
g =
L
2 o
=
O 0 [
210.4.5 Counting
New Counting module can be added on the DEWESoft Math setup screen by selecting add
j Counting math button from Statistic group.

Counting is the standard procedure to reduce amount of data for analysis. Itis for example used in application of road load

data collection where we have some static load and on top dynamic load.

The onlyinteresting values are the height of load cycles and the average static load of that cycle. For that purpose the

rainflow analysis is made.

Hysteresis as a % of the class width  Mormalization

10 w Relative b

Average Peal - pealk

Zounking method Class count Class count

ReairFlow 2D | 10 |
e U —
Max | ] | Max |1L

Min, max From range Min, maz From range

The counting procedures counts the peaks and valley of the signal. The Hysteresis is defined in percentage of class

width. This prevents too much false counts if the signal is noisy.

There are three possible output values (Normalization):

Absolute ... itoutputs number of cycles as a value - values will increase with time
Relative ... itoutputs the number of cycles normalized to absolute number of cycles - sum of all values will be always 1
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Relative [%] ... itoutputs the number of cycles normalized to absolute number of cycles multiplied with 100 - sum of all

values will be always 100

There are several Counting Method to choose from:

Peak counting .. counts the number of peaks in the signal in certain classes (for this option we can define to count

peaks, valleys or both)

Range counting ... counts the range between successive peaks and valley pairs. Ranges are positive when slope
between peaks and valleys is positive. We can choose either to count positive, negative directions or
both).

Level crossing ... counts number of times when that signal crosses various levels.

Rainflow 1D .. counts range pairs. Rather than counting the peaks it splits the signal variations to smaller and larger

pairs of values and counts all of them independently.

Rainflow 2D .. same procedure as above, butit also calculates the average of each cycle and creates matrix of average

vs. peak-peak value vs. number of cycles.
First four options outputs 2D matrix while the last one outputs 3D matrix.

For all options we have to define the number of classes for Average value, minimum - Min and the maximum - Max or we

choose to define the Min, max value from range of input parameters.
For 2D rainflow we have to define these parameters also for the third axis which counts Peak-peak value.

The peak, range, level and 1D rainflow can be bestseen in 2D graph while we need to use 3D graph for rainflow.

Fhollllh ¢ i ﬂ/ﬂﬁ%‘

[ O ‘/ -
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T
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New Reference curve can be added on the DEWESoft Math setup screen by selecting add Reference curve button.

Add new Reference curve

Available Reference curve on Math setup screen are: Reference curve, XY reference curve and FFT

reference curve. New Statistics line can be added by selecting:

¢ current Reference curve button (when appropriate Reference % @ E .IT

curve is shown on icon) or or or

=

e from the Reference curve list — for reference curve listdisplay

z Reference curve
When we select Reference curve from list, icon changes to ]@j i e e

select ~ ftriangle sign on main button

selected one, so we can choose the same Reference curve again
k FFT reference curve

I I Constant

by simply clicking on the basic add Reference curve button.

When you press the Setup button on activated new Reference curve line, the Reference curve setup window will open.

This window depends on selected Reference curve type and his name appears on title line of window:

¢ Reference curve
¢ XY reference curve
¢ FFT reference curve

e Constant

2.10.5.1 Reference curve

z New Reference curve can be added on the DEWESoft Math setup screen by selecting add

Reference curve button

AN WS

Acq.asiml Analysis /  Setup files |Ch. setup | Measure

1 [ = ke | L] ‘
e “é ﬁ_d T =3 i 00
Store Save Save as File details  Storing Analog l Math J

add Reference
curve button

‘r K- -2 LB 8 & 9

I ON/OFF

Basic Edit

Reference 7

il
-H Setup ‘

g hew Reference curve line ; T 3

for detailed information about basic settings see — Setup screen and basic operation
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When you press the Setup button on new activated Reference curve line, the following Reference curve setup

window will open:

Reference curve setup

4 s
Reference curve type Mumber of points

time base = 2 5]

Start condition channel
<Unused> -

Input settings

Name Reference 7
Units I, Color -
t [s] Value
Timebase |Auto Sync 7 i Reference curve
settings and display
Max value 5- 2 3
General - OUTPUT

settings
Max 3-
RMS 0-
Average 3- — -
Min 3-
Min value 2

[V] Automatic minjmax

for detailed information about basic settings of the output channels see — Setup screen and basic operation

Input settings

Reference curve type

In this field we can select Reference curve type from drop down list: Reference curve type

time base -

* time base tmebase
single value based

¢ single value based or dual value based

¢ dual value based

Time base reference curve

Time base reference curve is useful for defining a curve in time as a reference during certain test, which has to follow the
certain protocol. Let's say we have a test where we need to accelerate to 100 km/h in 10 seconds, drive constantly for 10

second and decelerate to 0 km/h in 10 second.

We can define for each curve starting criteria. If the Start condition channel is not defined, the curve will start at
beginning of the measurement. Maybe it would be nice to define to start the test on a channel which measures vehicle
velocity, but then we have also to define the limit Start if value above (this field appear onlywhen Start conditional

channelis selected - default = <Unused>). In our example we could enter for example 2 km/h.

Next step is to define Number of points and the points themselves in the list. In our case we would have four points, so

we enter this in the field.
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Reference curve type MNumber of points

|h’me base - 4 :‘_%:

Start condition channel
AL2 e Start if value above

2

Atable will show four empty rows. Now we enter the time points and the values. In our case it will be:

first point: Os 2km/h t [s] | Value
second point: 10s 100 km/h 0 2

_ _ 10 100
third point: 20s 100 km/h 20 100
fourth point: 30s 0 km/h 30 0

Display on right upper part Reference curve setup window now shows this curve:

Then we can use the formula math channel to see if we are in between or out of the limit. We can for example calculate:

abs('REFCURVE'-VELOCITY'")>5

This will give a number of 1 if absolute difference from reference curve to the measured signal is above 5 km/h and 0 ifthe

difference is lower.

Single value based reference curve

Asingle value based reference curve can be understood as a sort of non-linear scaling. We need to define a First

reference channel, Number of points and a fable with the values of reference and output channel.

Reference curve type

|sing|e value based -
First reference channel Mumber of points
A2 - 4 =

€3]

So in this case on right, if the input channel will be 3, output value will be 5. The values will
be interpolated in between the points. So if the inputis 2.5, the output will be 3.5. If the
value is below or above the lowest or highest point, data will be extrapolated from two
lowest or highest points. If we have 0 at the input, we will have 0 at output. If we have 5 at

the input, we will have 11 at output.

Ref, val

Value

E N R S R ]

[ S R

Lh
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Display on right upper part Reference curve setup window now shows this curve:

Dual value based reference curve

Dual value based reference curve have two inputs: First reference channels and Second reference channels. We
can imagine as the tridimensional surface of reference points. X and Y are two reference channels while the Z is defined

points. We need to define first the channels and the Number of points for each channel.

Reference curve type

||:Iual value based - |
First reference channel Number of points
AI2 - 4 =

(€3]
Second reference channel

Voltage - MNumber of points
4 &
Then we need to enter the reference values in the list. oh. lch. 21 z 3
2 2 1 3
3 3 4
3 4 3

Display on right upper part Reference curve setup window now shows this curve:

Agood example of using dual reference curve is to define the limit oil pressure referenced to RPMand the oil temperature.
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2.10.5.2 XY reference curve

@ New XY reference curve module can be added on the Math setup screen by
]—' 2 selecting add XY reference curve button.

Pl N e
Lamy /) 01 )
/4 Acquisition Analysis Setup files | Ch. setup | Measure
., ., ﬁ =i 09
| | M) v Q0
Store Save Save as File details Storing Analog Math
add XY Reference
curve button Basic Edit

w - IR ¢l -

ON/OFF MAME VALUE SETUP

C
@ @ XY reference curve XY reference curve
L=l new XY Reference curve line Setup
Status | Cl |

for detailed information about basic settings see — Setup screen and basic operation

The XY reference curve math module provides the reference curve for xy display. It can be used for displaying the

reference (if we display maximum torque vs. RPM, for example).

When you press the Setup button on new activated XY reference curve line, the following XY reference curve setup

window will open:

KXY reference curve setup

i ™ Copy
@ [ Copv ]
X channel . | Mumberofpoints 5 3 e
it I
¥ channel Input settings 0 i
EREFE——— - ! 1
2 15
3 1.6
Name Status 5 16

Units E Color -

Timebase |Auto Async

XY Reference g8
settings and display=#
General - OUTPUT

settings

Min: 0 [0]
Max: 1 [1]

o=

for detailed information about basic settings of the output channels see — Setup screen and basic operation

After choosing INPUT X channel and Y channel, we need to set Number of points for XY reference curve. The

reference points can be entered value by value. We have also another option for easier transfer of points - copy and paste
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function. Copy button copies all the points to the clipboard in tab delimited style, so it can be easily pasted to any
spreadsheet software. The values can be also copied from other with the Paste command, where the data has to be tab
delimited and each line should be terminated with carriage return/line feed character. The firstline should have

XTAB YCR LF.

In simple words, if we see the following picture in MS Excel, choose the data range and select Copy, the data can be easily

be pasted in
X ¥
0 0
1 1
¢ 1.5
3 1.6
5 1.6

Display on right upper part XY reference curve setup window shows defined curve. Lower left part of XY reference curve

setup window shows the selected OUTPUT channel settings.

The XY display can show the reference curve as seen of the picture below.

Setup  Cure ICursor| ' 8 -

There is another advantage of the reference curve. The output channel (Status in our case) gives the value of 1 when the
xy curve crosses the reference curve. This can be used for trigger criteria or for counting of events (with ECNT function

in formula editor).
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2.10.5.3 FFT reference curve

New FFT reference curve module can be added on the Math setup screen by
E 2 selecting add FFT reference curve button.

\

4
= \ ST LY
4/ Acguision  Analysis Setup files | Ch. setup | Measure
O o i 2 s T
L] L] P = : Q0
Store Save Save as File details  Storing Analog Math
Basic Edit

WOl f L R

ONfOFF C NAME VALUE SETUP
© |_k FFT reference curve FFT reference curve

Used = -H Setup
. FFTReference E { =

for detailed information about basic settings see — Setup screen and basic operation

The FFT reference curve math module provides the reference curve for FFT display. It can be used for displaying the

reference on FFT screen and also to provide a math output channelwhich goes high when the levels are exceeded.

Channel Input settings ~ Qiombecoliensl 0
[ e -]

Window type
Blockman -]

Name FFTReference Owverlap

-
=
Timebase |Auto Async Number of points 2 =

I ) e )

Max value 5-

f [Hz] Ampl =

0 e FFT reference curve
Max G 1-'OuUTPUT etti d displ
Ay ienera i 1 500 i settings and display

Min value

| Autommatic min/rmax

Get current data | —

for detailed information about basic settings of the input and output channels see — Setup screen and basic operation

We define in the channel setup the maximum Number of lines, Window type and Overlap. These values will be used
for calculation of FFT spectrum. Then we define the limits - Limit table. They can be entered value by value or from

current data - Get current data button. This means that current FFT (in the setup screen) will be taken as the reference.
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Then we can define some offset to that reference (with up / down /left/ right arrows button). Similar to the FFT trigger it will

raise | widen the current transfer curve.

The FFT reference curve can be usedin FFT display to show some reference lines, while the output channel (named

Status in the screenshots) can be used for displaying either the current data is above or below the defined reference.

Setup | History | Curve

Get current data

2.10.54 Constant

TI. New Constant module can be added on the Math setup screen by selecting add

Constant button.

The constant can define a set of values which will be as a resultan array channel. We can add points by pressing L*/,

remove points by pressing =l button and we can also Copy / Paste values from/to Excel.

The resulting constant can be for example used when we want to multiply an array from FFT math with some filter

parameters defined in the constant.

sl 0

Copy Paste

Axis 0 Value |

=

L e O I =l T B o TS R eI
o o o o o o o o O =l
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New CA NOISE and/or Exact frequency and/or Angle sensor channel can be added on the DEW ESoft Math setup

screen by selecting basic add CA NOISE / FREQ / Angle sensor button or from the button /ist.

Add new CA noise / Exact frequency / Angle sensor channel

Available DSA function on Math setup screen are: CA NOISE, Exact frequency and Angle sensor.
New DSA function can be added:

¢ byselecting current DSA function button (when appropriate option is shown on . foe, -
. e FRED T 2
icon) or or
¢ from the DSA function list — for DSA function listdisplayselect = triangle -
sign on basic button L. -
When we select CA NOISE or Exact frequency or Angle sensor from /ist, té:a Eiuit Fropienicy
icon of basic add DSA function button changes to selected function, so we can S oo
HEISE CA noise
add same DSA function again by simply clicking on the basic add DSA function %
butt - Angle sensor
utton.

When you press the Setup button on activated new CA noise / Exact frequency line, the setup window will open. This

window depends on selected fype of function and his name appears on title line of setup window:
e Exact frequency
¢ CA noise setup

¢ Angle sensor

2.10.6.1 Exactfrequency

New Exact frequency function can be added on the DEW ESoft Math setup screen by selecting

FE add Exact frequency button.

4

VAN S S
\/" Acquisiion  Analysis © Setup files |Ch. setup | Measure
@ B g & B |- B2
Store Save Save as File details Storing Analog L_Math J
Basic Exact frequency button Edit
wOE-E-TT- -2 § &
ONJOFF | C NAME VALUE SETUP |
| Fre Exact Frequency Exact frequency of input channel o |
'I‘-:m B Voltage/Freq g - ”.“1 o0 Setup
; fre line [z
. : o = new Exact frequency line i 1 m‘I
for detailed information about basic settings see — Setup screen and basic operation
DEWESoft X1 - User Manual (Beta version) page |170

© 2013 DEWESoft



User Guide

Measurement setup

Dynamic signal analysis section
General mathematics modules

When you press the Setup button on new activated Exact frequency line, the following Exact frequency setup window

will open:

Exact Frequency setup

Current
AL 2
Formula 1
Formula 2
AlS

AlG

ALT7

fvoltage |

Input settings

[ Use amplitude threshald

Start frequency
10

End frequency
Hz 160 Hz
[ Use frequency range

Exact frequency
settings

Mame

Voltage/Freq

Units Hz

Timebase |Auto

s |
General - OUTPUT
settings
Max 1o0 Hz
Average 160 Hz U
HMin 160 Hz
Min value i
Automatic min/max

Color |

Async

The Exact frequency supports multiple input channels.

for detailed information about basic settings of the input and output channels see — Setup screen and basic operation

The Exact frequency is a very nice procedure for determining exact frequency of the signals. Even with lower sampling

rates which doesn't allow methods like period measurement and even with signals with not that clear level crossing this

method will work very nice.

The method is based on finding best fit to the theoretical sine wave. It can measure millihertz accurate with sampling rates

onlyfew kHzand a low block size. The method works best on the signals close to the pure sine wave. It will search and

lock to the highest harmonic componentin the signal.

In the right area of the window are - Output settings - Calculation parameters- with:

¢ Block size

e Use amplitude threshold

Block size defines the calculation interval. The resulting frequency will be updated
with this speed, but we need to take care that this interval will be longer than 10

measured periods of the signal.

Amplitude threshold defines the minimum amplitude where the signal is still
calculated. Ifthe RMS of the signal is below this limit, the frequency will notbe

calculated at all.
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210.6.2 CA noise

CAnoise description

CA noise is a special calculation which can judge the noise resulting from the engine, based on the measurement of the
cylinder pressure. The example above shows the typical modern cylinder pressure curve. The CAnoise gives approximate

value of what kind of noise this engine will produce.

e New CA NOISE function can be added on the Math setup screen by selecting add
% °  CA NOISE button.

h
L i N
~A4 Acquisition Analysis Setup files Ch. setup Measure
.5 . E_;a = 09
0 *H *'EH lwm? (nl:}
Store Save Save as File details Storing Analog Math
- add CA NOISE -
Basic button Edit
CA
e LT | I - g = %
ON/OFF | C NAME VALUE SETUP

CH
WOE | CA noise Combustion noise A+l wainhtad
Used é - new CA NOISE line -[dB] Setup
. Al SICAnoize g )
; =

for detailed information about basic settings see — Setup screen and basic operation
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Settings

When you press the Setup button on activated new CA NOISE line, the CA NOISE setup window will open:

CA noise setup

VA filter

[7] weighted raw [ overall value ] interval value

0,1 s
Input setting

CA NOISE setting

Name Al 1/CAncise_t

Urits dB Color -

Timebase Auto Async

Max value 120dB —

OuUTPUT settlllgs. 6dB

Max

Average 75,16 dB
Min 76,16 dB
Min value 0dB ——

Automatic min/max

The CA NOISE supports multiple input channels.

for detailed information about basic settings of the input and output channels see — Setup screen and basic operation

CA noise is calculated with a special so called U weighting filter. This is basically a band pass filter of the cylinder
pressure. Additionally we can use the A filter (human hearing filter) to determine the human perception to the noise made

by the engine.

The scaling of the input pressure mustbe eitherin'Pa'or'bar'in order that the math works correctly afterwards, otherwise

error message appear on CA NOISE line in Value column:

Input channel units must be either in bar or Pa

There are three types of output channels available:

Weighted raw ... the outputis the time curve with applied U (and optionally A) weighting; this channel might be used in

the Sound Level mathematics for advanced sound analysis
Overall value ... this channel will have one value (single value) at the end of the measurement

Interval value ... this channel will have a value for each interval, which we can freely define in seconds.

Please note that custom CA noise or CA noise on external clock can be also calculated using FFT filter.
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2.10.6.3 Angle sensor

New Angle sensor function can be added on the

Al 0fFrequency

Math setup screen by selecting add

<.
Angle sensor button.
AN ) A Y
A4 Acquisiion Analysis Setup files | Ch. setup | Measure
> anid [+1~]
O H = H \'—% Q6
Store Save Save as File details  Storing Analog Math
=== add Angle sensor ==
et button :
FFT -
= B T - B o7
ON/OFF C NAME VALUE SETUP
Ié | o Angle sensor Angle sensor calculation
- Al 0iTrigger T g =
& - 2
Used @ = ; - [deg] Setup
= Al 0lAngle D new Angle sensor line 0
IF -Ha]
5
&

for detailed information about basic settings see — Setup screen and basic operation

When you press the Setup button on new activated Angle sensor line, the following Angle sensor setup window will

open:

Angle sensor setup

Sensor type

Trigger edge Trigger level

|s0-2

o s Positive
|G |

- 0

Find |

Pulses count: 0

Input setting
|E| Angle
Name AI1/Angle
Uniits deg Color -

Timebase Auto Sync

Max value 360 deg

Max ‘=g
RMs General - UOTPUF ¢.g

Average settings 191 deg
Min 2g
Min value 0 deg

| Automatic min/max

Retrigger time /| Retrigger level

Bypass - 97
Frequency 0.3 [s]

Angle sensor
settings and display

for detailed information about basic settings of the input and output cha

nnels see — Setup screen and basic operation
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The input for the angle sensor math can be any analog trigger signal (like tacho - 1 time per revolution or
automotive 60-2 sensor). In both cases we need some mathematic to calculate the current angle and the frequency of
incoming signal. In both cases the signal needs to be connected to analog input of the instrument. Then we need to select
this signal, selectthe Sensor type from the list of available sensor or by defining a new sensor type in the counter sensor
form. Next we can simply press Find function to determine the trigger levels. In most cases this function works already,
butin some cases we need to define the trigger levels manually by settings the Trigger level and Retrigger level input
field. Next we can define the Retrigger time. This is a hold offin which the signal is not checked for triggers. This is useful

to prevent trigger glitches. The graph below will show the signal levels for easier determination if the trigger is working fine.

The output from this math module is the:

e angle: Angle channel as we can see from the picture above and Trigger channel

e frequency: Frequency channel
Trigger - - Frequency

Mame Al 0/ Trigger Marme Al 0/Frequency

L

Units z Color Units Hz Color

These channels can be selected by checking appropriated boxin Output channels section.

This angle can be used in basically all advanced DEW ESoft modules like CA, order tracking and torsional vibration or

standalone just to get the signal frequency.

’_:_l___ﬂ_;_i:n, T**TT'¢+'¢4##+T"'.-1—‘-HTT'l-']‘iilli:-lai”.ﬁ“.;“,”
[ || |

The nice feature of this module is that it implements calculation delay. For sensor like 60-2 itis not possible to determine
the angle until the first gap is recognized. For that time the angle sensor math holds all the calculations and with the first
gap also calculates the data for the first turn before the gap. This is crucial for some applications like the cold start of the

engine.

Please be aware that the quality and the resolution of the data depend on analog sample rate. If sample rate is low, the
output (especially the signal frequency) will not be exact. So itis recommended to use higher sampling rates (like 50 kHz)
for these calculations. The results can be improved with usage of Averaging on Frequency, which is defined in the setup

screen. This will average the frequencyresults in the time period which we define.
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Available Spectrum analysis on Math setup screen are: FFT, STFT and CPB analysis. New item can be added by

selecting:

® current Spectrum analysis button (when appropriate function is

J'Lé__,- B o ]‘“v-

shown on icon) or or

¢ from the Spectrum analysis list — select ~ triangle sign on
the button

When we select Spectrum type from list, icon changes to selected -
one, so we can choose the same function again by simply clicking A STFT
on the main button. Jh, cPB

When you press the Setup button on activated Spectrum analysis function, the Spectrum analysis setup window will

open. This window depends on selected type and his name appears on title line of window:

e FFT analysis
e STFT analysis

e CPB analysis

2.10.7.1 FFT analysis

New FFT analysis function can be added on the DEW ESoft Math setup screen by selecting add
h‘ﬂ‘“ " FFT analysis button.

When you press the Setup button on FFT analysis math item, the following setup window will open:

[l comples Amplitude [IPhase

Calculation type
() Block Histary [ awerage [Imanual history count:
) overall (Averaged) | 1 | |2D |

Calculation parameters

Window
Blackman

I

Lines

=
=
= N
g
B
3
£
=
S
<

Amplitude w

=
=]
=)
[
<

Hz

Overlap

I

| %

Lin

4
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Output of the FFT analysis could be Complex (real, imaginary), Amplitude or Phase or any combination of those.

Calculation type can be Overall (Averaged), where the resultis one spectrum for entire record. Second option is
Block history, where the FFTs are acquired shot by shot and putinto the buffer. In this case they can be observed on 3D
graph. Number of Averages can be also set. When we enter a value of n, then it will calculate average of n spectrum and
putresultin the channel. Manual history count can override the normal settings for the number of shots to be keptin the

memory during measurement.

Several Calculation parameters can be also set. One of them is Window type, which describes the FFT window. There
is a good description of usage of different window functions in the tutorial. By default we use Blackman, because itis a
good compromise between amplitude error and width of side bands. Number of Lines defines the size of the FFT. More
lines we choose, more accurate the frequency will be, but also longer time is needed for calculation. Number of samples

needed is always twice of the size of resulting FFT (number which is set).

IMPORTANT: ANY number of lines can be entered, not only 2"n. We can manually enter 2000 or 10000 FFT lines.

The only drawb ack is that the calculation will get slower if we choose strange numbers (like 12431).

Amplitude type defines what kind of amplitude is putin the channel. We have several options:

Amplitude type Units Description
Amplitude (Auto) \Y, is the pure signal amplitude
RMS V rms is the RMS amplitude, calculated as Amplitude/sqrt(2)
Power VvV *V calculated as RMS value squared
PSD V *V /[ Hz calculated as RMS squared, divided bythe line resolution and sqrt(2)

- used for checking the noise
RMS SD V / sqrt(Hz) calculated as RMS value, divided by the square root of line resolution -

also used for checking the noise

DC cutoff option will remove the static offset from the FFT. Ifitis setto None, it will output FFT as calculated, if not, it will cut

the number of lines until frequency which is defined is reached.

Overlap defines how much will two FFT shots overlap between each other. 50% is enough that all the samples will have

same weight on the resultindependant of the window which is used.

Weighting defines which sound weighting should be used on the resulting FFT.
for more information about FFT properties, please look at

— see — Reference Guide - Theory of single channel frequency analysis

As all matrix channels also FFT can be bestseen on 2D graph. Block based FFT can be also putin the 3D graph for

viewing the history.
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210.7.2 STFT analysis

New STFT analysis function can be added on the DEW ESoft Math setup screen by selecting add

Rafog -

STFT analysis button.

Short time Fourier transformation is the procedure which calculates more lines than the normal FFT. This is achieved by
having smaller real block size of data and larger FFT size. Real data is windowed and zero padded and then FFT is

calculated. With this procedure we can calculate more FFTs for the same time base. Itis nice to be used with fast

transients.

S e

Block size FFT size

100 samples 1024 w E
indow bype Civerlap

Bla_clﬂ_'nan " 50 |

Block size defines the number of real data samples to be taken for the calculating FFT.
FFT size defines the number of resulting lines and with that the ratio between real and zero padded lines.

Window type describes the FFT window to be used. There is a good description of usage of different window functions in

the tutorial. By default we use Blackman, because itis a good compromise between amplitude error and width of side

bands.

Overlap defines how much will two FFT shots overlap between each other. 50% is enough that all the samples will have

same weight on the resultindependent of the window which is used.

for more information about FFT properties, please look at

— see — Reference Guide > Theory of single channel frequency analysis

STFT as can be viewed in 2D and 3D graph.

210.7.3 CPB analysis

New CPB analysis function can be added on the DEW ESoft Math setup screen by selecting add
h"" " CPBanalysis button.

As opposed to FFT analysis, which has specific number of lines per linear frequency (xaxis), CPB (constant percentage
bandwidth, called also octave) has specific number of lines if logarithmic frequency x axis is used. Therefore lower

frequencies has more number of lines than higher ones.

CPB analysis is traditionally used in sound and vibration field.
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When you press the Setup button on CPB analysis math item, the following setup window will open:

St

True Octave (AMNSI, [EC) »

(#) Block Histary
() Overall (Averaged)

0.125 w5
10 | He

Calculation principle can be selected as synthesized or true octave. Synthesized CPB is calculated using FFT as the base
for calculating octave bands. Therefore itis updated only with every FFT being calculated. True octave uses filters sets as
in old analog (very expensive) octave analyzers. It uses more computing power and the result if only average spectrum over
entire run is needed is virtually the same. But when we observe thatin real time, the difference is like night and day. We

really see the dynamic behavior of the input data.

Calculation type can be Overall (Averaged), where the resultis one spectrum for entire record. Second option is
Block history, where the PCBs are acquired shot by shot and put into the buffer. In this case they can be observed on 3D
graph. Number of averages can be also set. When we enter a value of n, then it will calculate average of n spectrum and
putresultin the channel. Manual history count can override the normal settings for the number of shots to be keptin the

memoryduring measurement.

Analysis type defines number of bands within one octave. One octave means that the next center frequency of the band is
twice the value of the current one. If we have 100 Hz, next octave band will be at 200 Hz Then these octaves are further
divided by a number defined in the analysis type field. 1/3 octave will have three bands per one octave and so on. So the
higherthe number is, more precise frequencies will be possible to observe and more calculation power will be used,

especially with true octave.

Two additional fields must be defined if true octave is used. Firstis Exponential averaging time, which defines the speed
that the averaging filter works after each band is calculated. The three values corresponds to the noise standard values
(0.035 is IMPULSE, 0.125 secis FAST, 1 secis SLOW), other values can be also freely entered.

Second field is the Lower band frequency, which defines what will be the lowest value for calculation.

As all matrix channels also CPB can be bestseen on 2D graph. Block based CPB can be also putin the 3D graph for

viewing the history.
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l % New Scope trigger function can be added on the DEW ESoft Math setup screen by selecting add

Scope trigger button.

Scope math is intended to extract matrix channel from the scope trigger shots on which the math functions can be

performed. We will get either a last shot or the history of scope triggered shots.

Type Lnit Trigger channel [ 5how hiskory
|N0rma| v | |Ms ~ | |.0.I 0 ~ | Skip trig. in post time
Pre time Past kime

0 | [100 |

Yalue Real data w
MMode Simple edge b

|F‘ositive

Trig level

Lvl 0
3

Trig

il

For that we need to define the trigger Type which has the same meaning as on the scope instrument:

Normal ... onlyoutputa scope shotwhen a real trigger occurs
Auto ... iftriggeris notfound, output current values
Free run .. outputs scope pictures regardless of the trigger

Single shot ... outputs onlyatfirst trigger

Unit defines the x scale units either in milliseconds or samples.

Trigger channel defines the channel for triggering the shots. We can output many different channels (defined on the left

upper side, but trigger channel can be only one for all).

Show history defines if the outputis single channel (always overwritten with latest data) or if the entire historyis putinto

the channels.

Skip trig. in post time defines if the triggers are searched also when post time is running. If yes, data could overlap.

Then we define Pre time and Post time in the chosen units.

Trigger settings are the same as in normal scope, alarms or storing triggers.
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2.11 Power module

DEWESoft Power is one of the most complex mathematic module inside DEWESoft modules which

provide all functions which are needed for an analysis of power grids.

Some DEWESoft power module advantages are:

¢ When measuring voltage and current there are several ways to calculate the formula. Even with knowing basic equations,
real world measurementis by far not that simple. Transducers and amplifiers have different transfer characteristics,
which needs to be corrected, lots of AD cards have also phase shifts between channels and the line frequencyis not
ideal but varies with time. Power module compensates all possible errors and is checked to be perfect tool for power

measurements even for most demanding applications.

e DEWESoft power module can not only handle the line to earth voltages but also the line to line voltages. Depending

on the selected type of wiring schematic the conversion is done inside.

¢ |n addition to the phasors also the RMS values of voltage and current, the phase angles and the power values can

be shown for different power systems.

e Based on a calculation in the frequency domain the input channels can be calibrated very efficient in amplitude as well

as in phase. Internal amplifiers, external transformers and clamps can be corrected with the use of this function.
¢ The range of applications for the systems is very wide:

-P,QS,D - Symmetrical Components (positive, negative and zero sequence components)
- Cos Phi, Power factor - Period values (1/2 cycle, cycle,...)

- P, Q, cos Phifor each harmonic

¢ All frequencies can be analyzed. In addition to harmonics FFT a full frequency based FFT is available.

¢ |f more then one power module is defined each one can have it's own frequency. Soitis possible to do power

measurements on different frequency systems with only one instrument at the same time.

To measure Power, we need atleasttwo input channels connected to your instrument for measuring voltage and

current.
Required hardware Dewesoft Sirius
Required software SE or higher + POWER option or EE
Setup sample rate Atleast5 kHz

for hints about Power module applicaton see — DEWESoft Tutorials
for detailed information how to initialize Power module see — System Settings > Math & Applications
After required hardware installation and setup according to manufacturer instructions (this procedure is to perform only by

installation new or changing hardw are), DEW ESoft Power module measurementis allowed by selecting the Power

module checkboxin System — Hardware setup — Math tab.
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& Hardware setup

| Analog || CAN || GPS || Video || Math || Timing || Alarms & Events || Analog out || MET || Plugins || Registration

Basic functions (Filter, Formula, Statistics, ...}
|| Torsional vibration

|| Order tracking
|_| Combustion analysis

| Sound level meter(IEC 80651, IEC 60804, IEC 61672)
|| Human body vibrations (IS0 8041, ISO 2631-1, ISO 2631-5)

Default frequency 50 -

Default voltage 230

Upper, CW .

Vector-scope orientation

On this tab we can for the Power module also:
- select Default frequency (in Hz) from drop down list

- enter Default voltage (default=230 V)

Default frequency

Default voltage

Vector-scope orientation

| 50

TJHZ

10.7

[=10]

400
300
variable

After selecting this options, a tab labeled Power appears in the DEWESoft Setup screen (see picture in Add Power

module chapter below) to define and setup Power module(s).

Setup input channels

First we will take the setup for analog input channels. So the first channel is the voltage while the second channel is the

current.

. "-gl;'\'aaftage' @ SIRIUS-HY

il “oltage: 1000'; 50 kHz
. e ié'urren't'i' ® SIRIUS-HY

&l | Woltage; 50 %, 50 kHz

To use Power module, please selectand set up voltage and current analog channel(s)in Analog tab

see —» User Guide — Analog in Channel Setup

SH: DOCE32F4 1

|-1000

SN; DOCELEDD | T

|-50

312,28 f 312,18 ¢ |
|

1000

0,002 & |

50|

NOTE:

Note that we need to have the correct unit for voltage and current. Voltage units could be V, kV and MV

while the current units could be either A or KA. These values we enter in the Units field.

Voltage measurements

We can split voltage measurements into several sections: high voltage grid measurements (in kilovolts), where we

need voltage transducers, direct low voltage grid measurements (120/230 V) and low voltage measurements (up

to 50 V). The high voltage converters convert kilovolts voltage signals to measurable range - up to one kilovolt.

Itis veryimportantthatthe measurement Range is chosen according to the expected signal.

We need to take special care for the settings of the Lowpass filter. If this setting is lower than half of the sample rate, it

will cutthe signals alreadyin the range of the measurements. Sometimes this is needed, but more often this filter is set
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by mistake to the low range and then the measurement results will be invalid.

Current measurements

for information about Current measurement setup see — Calibration current

Add / New Power module

‘. a ] | \
. / Acquisiion |  Analysis ¢ Setupfiles | Ch. setup | Measure

T EE o o0 T
6 sl BEG | Y aa o W&
Store Save Save as File details Storing Math _ Power

+ .

When we switch firsttime to Power tab, this tab area is empty (also Order tracking module list), except there only iil - Add

button is active.

After selecting a Power tab, press e s button to add new Power module. Several modules can be used (added) within a
session. All new Power modules are named automatically with Module n, where n= running number and appear on Power

module drop down list, from which can be selected to set up.

Powerd] o -
Fower(

S
_ Imreguency

Delete Power module

Each module can be deleted by selecting him and then using ™" minus button.

WARNING:  Be careful - there is no UNDO function for this command. If you delete a power module, it cannotbe

recovered.

Basic procedures of Power application setup are:

e Power module setup for applied hardware

¢ Calibration current

Power module setup

After adding new Power module screen like this will appear:
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L) | i SN |
3 /l Acquisition  Analysis Setup files | Ch. setup | Measure
EL BE ﬁ L1 :
g BEg Tar £ oe ¥4
Store Save Save as File details  Storing Math Power
: add/remove
B module buttons
Power system configuration Line frequency QOutput units Freguency source
[Single phase V] [50 v] [W '] [\u‘olbge -
[¥] current channels Mumber of cydles Mominal voltage common Power
10 T 230 - module settings
Line to earth
u1 Channels || Vector scope
S—— [ v] A —I:_l
— [~ |Harmonics 10 Al phase angles
B.Q
< 1 ’ v] DTHD 40 Impedance
Interharmonics
[~ Period values
[ Flicker
Bioite wiidine el 3 Output channels definition
and Inputs channels selection and Checking output values
n

This screen has the following main sections:
e Power system configuration ¢ Output channels definition
e Common Power module settings ¢ Checking output values - vector scope

e Wiring scheme / Input channels selection e Current calibration

Power system confiquration

Power system configuration
Single phase

down list. ingle phase

3-phase star

3-phase Aron

3-phase delta

3phase ¥

2-phase

We can define type of power system from Power system configuration drop

DEW ESoft enable following types of power modules:

¢ one type of Single phase with enabled / disabled Current channels

e four types of 3 phase systems:
- 3 - Phase star

3 - Phase Aron

3 - Phase delta

3 - Phase V

All 3 phase types can have enabled / disabled Current channels and Calculate line voltages possibility.
for closed description of these types see —» Wiring scheme / Input channels

for information about Current channels and Calculate line voltages see —» Output channels
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Common Power module settings

On this section can be defined settings:

e Power system configuration — see — above and Wiring scheme / Input channels

¢ Current channels and Calculate line voltages

for information about Current channels and Calculate line voltages see —» Output channels

e Line frequency

Line frequency
If: . i (Europe), 60 Hz (USA); 400 and 800 Hz (vehicle power systems) or Variable (for
_ frequency converters).

o0

400
300
Variable

Line frequency depends on the grid frequency. We can have 16 2/3 (in trains), 50 Hz

¢ Number of cycles

N;mber s Choose from drop down list or freely enter any value. Standard values are 10 for 50 Hz
10 *

grids and 12 for 60 Hz grids. This basically defines the measurement interval.
12

e Output units ¢ Nominal voltage

e Choose power unit for your Enal L Choose nominal voltage of your
W - -
_ system from drop down list. ; system from drop down list or enter
ki 120 any other value.

My

¢ Frequency source

Frequency source Source for frequency measurement can be:

Voltage = | Voltage, Currentor Externalinput channel Frequency source

Valtage and can be selected from drop down list. @ternal v] [_AI 2 v]
Current —

External When we select External as source, input :i?

channel for this source can be selected from

drop down list of available channels (see right).

Voltage is the most common source for frequency measurement. Current is used most widely with frequency converters.

External frequency is mostlyused on distributed systems when we want to have only one source for frequency.

Wiring scheme / Input channels selection

On this left lower part of the DEWESoft Power Setup screen principle module wiring scheme with input channels
selection fields are displayed.
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Module wiring scheme

This scheme depends from selection in Power system configuration and Current channels field:

¢ Single phase

Current channels choice = enabled (default) Current channels choice = disabled
U1 U1
c—-[.ﬂ\lo v‘\" et .—IMD - |V
p— —
n
<>—.. [M 1 “A
n [N n

e 3 - Phase star

Current channels choice = enabled (default) Current channels choice = disabled
| u1 [
== | =—— (a0 v |V — 4= | = | =— [a10 |V —
uz2 uz2
| — 412 |V — o | et [ 11 2 v |V p—
| us U3
P [A.H v]v P & & [AI4 vJV P
R | — -‘ I A -
'n
Pr|=|== a1 ~|a
12
Q| —o |
3
(D—s [A15 ~|a
n HEE n HESE

e 3 - phase Aron

Current channels choice = enabled (default) Current channels choice = disabled
L LUl
4= |=| = (a0 -|v = |=| = 210 v |V —
u2 uz2
e | s (212 |V — S | et | A1 2 vV —
u3 u3
Sy ’.'.\14 v]v Pa— 5 z:>|AI4 v]V e §
bi
P|=|=—= a1 ~|a
12
(D | = 213 -|a
(] HEE
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e 3 - phase delta

Current channels choice = enabled (default) Current channels choice = disabled

i v]V .—I = E"mo v]'\a‘ '—I

= | =g == [0
o —l[mz v]V .—I u—l ﬂ[mz v]\" .—I
o (A1 4 ~|v —

I u31
A1 4 ~|v —

~|a

= v]A

~|a

e 3 - phaseV
Current channels choice = enabled (default) Current channels choice = disabled

u12 ~|v — e 2";\10 v|v ~—

. El[mz v|v — n—I E‘[mz ~|v —
(A1 4 v —

=1 |AL 4 v —
¢-|-|— = a
| —e [a )a
[t §E (-] NE]
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Input channels selection

DEW ESoft provide on module wiring scheme also all needed input channels selection fields for selected type of power

module. All Inputs voltage and current channels can be selected from appropriate drop down list:

AL D - |V A1 1 ~|a
ALD

Al 1

AL 2 AI 2

AL 3 Al 3

AL 4 Al 4

Al S Al S

Output channels definition

When button is selected, on right left lower part of the DEW ESoft Power Setup screen we can define output
channels. Settings of output channels depend on module type selection in Power system configuration, Current

channels and Calculate line voltages fields:

¢ Single phase

Vector scope

In this section we can select for this power module fype following

additional output channels:

|:| Harmonics
- Harmonics
[ THD 40
- THD
- Period values ] P vekics
- Flicker
[ Flicker
1. basic output channels — no option is checked
DEW ESoft automatically create following output channels:
Current channels choice = disabled
Power system configuration 1 !
[Slngle phase vlChman I| Vector scope |! Used ]I’ View Channel List "
[| current channels — 1. i4)
\ZL VALUE SETUP
-Ha |
gL o Setp
-0 E
-

To 'Used' analog channels voltage (U_H1 and U_rms) and frequency channels are added.
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Current channels choice = enabled

Power system configuration | |
[Sind-ephase vg Vector scope ?  Used Il View Channel List |
[ current channels — I |—:' ZL
ONforT HAML VALUL SCTUP

C

o

I

8

. ou &7 1‘;"1 FFT
. ar_L1 f—_— -I\f1«\r] —
. DH_L1 g "j"_’l —

- W]

. P11t '5E-T _ﬁ;ﬂ 5ET i
. QL1 H b T —
. S L1_H1 e {\;n] =7
. |_rms_L1 % ] T
. U_rm_L1 5 I M 5
. _rm L1 % Szt o
. U_L1_IH 0 -m S
_ I_L1_H1 5 EE] —
. cos_phi_LI_41 5 Fj; 7
. ph L1 H1 i = 3 =

To basic channels (see on left) emphasized channels are added — currentand power channels.

NOTE: H1 harmonics channels are created anyway for:
- voltage and current channels (U and I)

- power channels (P, Q, S, phi, cos phi)

2. Harmonics output channels — Harmonics option is checked

The line voltage isn't perfect and can have distortions, which are nicely shown as harmonics in the frequency
spectrum.

When the Harmonics option is checked we can:
¢ define number of harmonics (with enter value in this field)
e select All or only Even or Odd harmonics from drop down list

e selectadditional harmonics option: phase angles, P,Q, Impedance, Interharmonics (see additional

harmonics option below)

M | \ector scope || Background harmonics |

Harmanics 3 ‘ﬁ x'
TH] Eﬂ 1 Ewven

Harmonics Odd
settings
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Background harmonics

On upper picture you can see additional button,

which appear by checked Harmonics option. The background

harmonics are used to compensate normal load and to see the

difference from this normal conditions.

| Channels | |V&ctur scope ||Bachgrm.|ru:l hﬂrm‘ucsl

["Juse background harmonics for voltage

["|use background harmenics for current

When we select this button two option can be selected to use and define background harmonics:

e Use background harmonics for voltage

| Channels ||Vectur SCOpPE ||Bﬂckgrmu'u:l J’wﬂu‘ucs|

[¥] Use background harmanics for voltage
[~ use background harmonics for current

oltage [ Copy ] [ Faste ] [ Use current
Harm. Ui [v] U1 phi
2 0 0
3 0 0

e Use background harmonics for current

| Channels ||\.-’ectu-rscn|:|e ||Bad:gmmi'wm|

[ Uze background harmonics for voltage
Use background harmanics for current

[ Copy ][ Paste ][ Use current

Current
Harm. 11[A] 11 phi
2 v} 0.0
3 1] 0.0

When one from this options (or both) is checked, table with voltage (Ul in Vunitand Ul phi- phase angle)/ current

values (I1 in Aunitand I1 phi- phase angle) for defined number- 1 background harmonics appear.

In example above w e have selected 3 harmonics, therefore voltage / current value for second and 3rd harmonics can be

defined.

Table Voltage / current values can be defined
with:

- selecting cell and enter value

- Copy and Paste function

- selecting Use current button to enter

current value in table cells (see right)

When both options for background harmonics
are checked, table with current values appear

in separate tab (see right).

| Channels ||Vec1|3r =cope ||Beckgmmmmm|

[#] Uze background harmanics for voltage
[ Use background harmanics for current

Voltage Copy Paste { Use current >
Harm. U1 [v] U1 phi
2 1,103 -8,6
3 0,0061 146,7

| Channels ||Vecturscupe||33dcgfmmhmmics|

Use background harmenics for voltage
Use background harmonics for current

[ Copy ][ Paste ][ Use current

U1 v]

U1 phi
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DEW ESoft create following harmonics output channels for Single phase Power module (example for 3

harmonics and Current channels choice = enabled):

To basic channels for All Harmonics (see above) emphasized channels are added — currentand power harmonics

channels.
Power system configuration 1 1
IS\ng\a phase v| : ICharmaB IVecturscuDEHﬂackumund "Efmﬂ"m‘ | ‘ unused ] I View Channel sttl
(@urrent chennels B =L
i Y—
ONJOFF | € NAME
‘@ Pawiet Wall

Frecuency

[
. B TEwW TE4

a_u

B

=
T

a

@
-

il
L

Unuged ol Sewp

3
=2

L

Lt 5 tom
cas_phi_L1_I1 - ~

Il

=
|
Lon

LL1H

£
;
‘
2
5
i

When Current channels choice = disabled, current channels are not created (e.g. above only U_... channels).

To basic channels for Even Harmonics (see above) emphasized channels are added — currentand power harmonics

channels.
Power system configuration 1 1
ISmg\s phase v| : ICnan.nels IVecturscupe”Backgmund narmnnu:s‘ I ‘ unused ] I Wiew Channel Ustl
@:urrantchannels T 1
1 @-{armomcs 3 Even T 1 J—
anjorr | ¢ NAME VALUE o SETUP

‘@ Pawiet Walh

Frequency

Lt

o
|
o

2

2

R

)
2
m
3

=]
= |1

0
=
lr

Unieed el seup

-]

]

-]

ol

cas_phi_L1_111 ; 2

pal LIt T
[mi]

=
=

ILLI_H Imal

=
| 5
3
=
g

In above example odd channels are not created (except ..._H1 — see note above).
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When phase angles, P,Q, Impedance and Interharmonics option is selected, create following

additional harmonics output channels:

a) phase angles option is checked

To basic channels for All Harmonics (see above left) emphasized phase angles pfi channels for each harmonic are

added:
fector scope ||Background harmonics
| Harmonics 3 All + | [#] phase angles
1
1
1 Single phase -
: [¥|current channels
& 1
ONjOFF | C NAME VALUE SETUP

Used

Stare

phi_l1_H 3 S
_ =

For Even Harmonics odd channels are not created (except ..._H1 — see note above).

b) P,Q option is checked

To basic channels for All Harmonics (see above left) emphasized P - active powerand Q - reactive power
channels for each harmonic are added:

‘ector scope ||Background harmonics
/| Harmonics

i =
1
1 Single phase -
: [¥|current channels

5 I

ON/OFF | C NAME VALUE SETUP

Setup

3
£
Stare

]

|

b

2

T

QL1 H

Store

For Even Harmonics odd channels are not created (except ..._H1 — see note above).

c) Impedance option is checked

To basic channels for All Harmonics (see above left) emphasized Impedance Z channels are added

V| Harmonics 3 Al M
1
1
1 Single phase -
: | current channels
ONJOFF C NAME VALUE SETUP

Used

Store

ZIU1AH 3 =
_ =

For Even Harmonics odd channels are not created.
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d) Interharmonics option is checked

To basic channels for All Harmonics (see above left) emphasized Interharmonics..._IH channels are added

[¥#] Harmonics

Single phase -

V| current channels

C NAME VALUE SETUP

Store

Store

Setup
I - _

For Even Harmonics odd channels are not created.

3. THD option

We can calculate THD = total harmonic distortion (sum of all harmonic values).
. [¥mHD il . i
To create THD output channels this — option must be checked. In field on right value the number

of harmonics for THD can be entered (40 = default).

1
1
1 Single phase -
: /] current channels
Flicke |
ONJOFF  C NAME VALUE SETUP
H -pel
E. THD_U_L1 L =
H -4l
I;. THDEven_U_L1 o -
H B0
E. THDOdd_U_L1 i =
Used -
: THD_I_L1 ] etup
i == fo 100
s -6l
I;. THDEven_I_L1 o -

E -]
|;. THDOdd_|_L1 5 =5

To basic channels (see above) emphasized THD channels are added (not onlyfor voltage and current butalso their

oddand even harmonics.

4. Period values option

We can calculate Period values = values for Periods  Overlap
|+/| Period values -- —
-- i 0 % I
voltage, currentand power for: [ | Fundamentals
- Periods=each =1, 1/2, 2 or 4 period can Periods Overlap

be selected from drop down list and with 1 b g
1i2 .u'ﬂf.

- Overlap =0%, 25%, 50% or 75%, which 25 8%
can be selected from drop down list i ;5,,2 ;:
This is very helpful for triggering.
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for information about Overlap see — User Guide —» FFT instrument settings

To create period values output channels this option must be checked.

To basic channels (see above) emphasized period values ...per channels are added (not onlyfor voltage and

current butalso forall powers: S - apparent, P - active, Q - reactive).

Ghannels|| \ector scope ackground harmonics

3 All

THD 40 Impadance
Interharmonics
Periods  Overlap
[ period values ["1Fundamentals
o i i i, w0
| ISingIe phase -
Flicker 1 [¥| current channels
ON/OFF e NAME VALUE SETUP
s [ - [mv]
E. U_L1per i : 0.0001 ]
= - [mA]
= . I_L1per i i 0.0001
| o |
E Pl 1per ' S 1
i " 1E-14
s a1 ' -vAd [ 2=t
2 _L1per IF 1E-14
z -va) '
E. 5_Liper o - 1E14|
3 -H
E. PF_L1per i F

5. Ricker option

The flicker is actually power quality parameters measuring low frequency distortions of the voltage.

Pst time Pt time
[] Flicker 10 120 min

Calculationoverlap 1 & % 1 &

Impedance (ohm)
Current flicker 1
g 3y Ph d
available if ==l
'Current channels' :E]

option is selected =

50
70
85
30;50;70;35
For this option we can set:

Pst time Short calculation time interval, defined in minutes

Plt time Long calculation time interval, defined in minutes

Calculation overlap multiplier of calculation overlap for Pst time and Plt time; with up arrow beside value

field we can increase and with down arrow we can decrease multiplier value

Calculate for from drop down list we can select type of calculation - for Star or Delta or Both:

Calculate for

Star =
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To create flicker output channels this option must be checked.

To basic channels (see above) emphasized flicker (powers) P...channels are added.

ground harmonics

Harn 3

All phase angles

THD 40

Period values

Pst time Pl time

[V Flicker 10 120 min I Single phase -

Calculation overlrp 1 % b 1 % w0 [V current channels

(V] current flicker 1

1
|
|
1
1
Impedance (ohm} 1
|
1
Phase (deg) 1

1

1

ON/OFF  C NAME VALUE SETUP
= A .
E. PF5_L1 I —

Used I-g. Pst_L1 [F -l 5| Setup

Current flicker calculates the influence of the current on the flicker (contribution of the device being measured on the flicker).

We need to enterimpedance in Ohm and Phase as two additional parameters for calculation.

e 3 phase systems

In this section we can select for this power module fype following CI N s
additional output channels:
- Harmonics [ Harmorscs
- THD [CJmHD 40
- Symmetrical components [ symmetrical components
- Period values [~ | Period values
- Waveforms ] Wavefarms
- Flicker [ Ficker
NOTE: Following description and examples to be valid for all types 3 phase systems:
3-phase star, 3-phase Aron, 3-phase delta and 3-phase V.
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1. basic output channels — no option are checked

DEW ESoft automatically create following output channels:

Current channels choice = disabled
Calculate line voltages choice = disabled

[ current channels

[ Calculate line voltages

NAME VALUE SETUP

-zl
a5 55

:
I. U_rms_L1 i Sl 0,0001"
H. U_rm_L1 o R 00001
. U_L1_H1 % 2R T
m- st o g o001 Setup
l. e To o= 0.0001"
m- U_L2 H1 & e T
!. U_rms_L3 o = o

- [mV]
S To 0.0001"

1 -]
l. AL fo 0,0001

To 'Used' analog channels voltage (U_Ln_H1 and U_Ln_rms) and frequency channels are added.

Current channels choice = disabled
Calculate line voltages choice = enabled

["] current channels
Calculate line voltages
NAME VALUE SETUP
5 Power Wath
U_rms_L12 & R S
- [mV]
U_rm_L12 o o001
Bl
U_L12_H1 0 o
- [mV]
& o 0,0001
| U_rms_L23 I e
- [mv] Setu
m- u_rm_L23 o 0,0001" <
- [mV]
i o 0,0001
m- U_L23_H1 I
- [mV]
. U_rms_L31 o o.0001"
!. U_rm_L31 & R .
_L31_H1 & b S

To basic channels (see on left) emphasized channels are added — betw een lines voltages channels.

Current channels choice = enabled
Calculate line voltages choice = disabled

[B—phase star - ]

Current channels
[ calculate line voltages

!. Frequency ’. PF_L2 !. P_L3_H1 !. I_rms_L1 &. cos_phi_L2_H1
. P11 !. D_LZ !. Q13 H1 l. U_rm_L1 l. phi_L2_H1
E Q1 !. QH_L2 !. S L3 H1 !. L1 s. U_rms_L3
I. 5 L1 !. DH_L2 !. B l. Y R l. I_rms_L3
5. PF_L1 H. P_L2 H1 !. a !. I_L1_H1 !. U_rm_L3
l. D_L1 !. Q12 Hi !. S l. cos_phi_L1_H1 l. L_rm_L3
H. QH_L1 !. S_L2 H1 E. PE !. phi_L1_H1 s. U_L3_H1
I. DH_L1 !. P_L3 !. ] l. U_rms_L2 l. 13 H1
5. PoE1 HY !. Qi3 !. QH l. l_rms_L2 a. phi_U_L3_H1
l. Q_L1_H1 ;. S L3 !. DH m- u_rm_L2 l. cos_phi_L3_H1
ﬂ. S L1_H1 !. PF_L3 E. P_H1 l. I_rm_L2 a. phi_L3_H1

! QL2 l QH_L3 . S_H1 m. L2 H1

l. 312 I. DH_L3 !. U_rms_L1 n. phi__L2 H1

To basic channels current and power channels are added.
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When you compare channels on above picture with created channels for Single phase, you can see thatfor 3 Phase

systems only the same kind channels for second - L2 and 3rd - L3 phase line are added.

NOTE: H1 harmonics channels are created anyway for:

- voltage and current channels (U and I)

- power channels (P, Q, S, phi, cos phi)

2. Harmonics output channels — Harmonics option is checked

For information about this option settings and output channels — see above — Single phase Harmonics option

NOTE: Additional to Single phase Harmonics channels onlythe same kind output channels for second - L2

and 3rd - L3 phase line are created.

3. THD output channels — THD option is checked

For information about this option settings and output channels — see above — Single phase THD option

NOTE: Additional to Single phase THD channels onlythe same kind output channels for second - L2 and 3rd

-L3phase line are created.

4. Symmetrical components —» Symmetrical components option is checked

We can calculate Symmetrical components by selecting [/|5ymmetrical components: o e ck hox. Symmetrical

components are available only on three phase systems and tell us the unbalance of the grid.

3-phase star - I

[¥] current: channels | [#] symmetrical components

[7] calculate line voltages 1

ONjOFF | C NAME VALUE SETUP
E‘@ Power Math
M -1
& e o i 100"
=l -
& . ™ o 100
= -6 |
& . i To 100 |
=l %
& . o o 100
El -fmV] |
2 . u_o i) ) 10,0001
=l V]
2 . u_1 o 0.0001

Eeam -] St
2 u_2 o 10,0001 SR
B z D%
o 2 L] 100
S ) -]
& 1 o i 100
B z -rEl
@ = o 100
S - - %]
k2 ot o i 100
[z 10 - ImA}
@ = o 0.0001
= - ImA}
2 L 0 ) 0.0001
=l -ImA]
2 12 0 10,0001
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5. Period values output channels — Period values option is checked
For information about this option setfings and output channels — see above — Single phase Period values

option

NOTE: Additional to Single phase Period values channels onlythe same kind output channels for second -

L2 and 3rd - L3 phase line are created.

6. Waveforms — W aveforms option is checked

If we measure line to ground voltages, we can calculate Waveforms for the line to line voltages by selecting

option.

[3—phase star v] |

[#] current channels | [¥waveforms
[ calculate lne voltages 1

ONJOFF | € NAME VALUE | seTup
E(b Power ath
I? -[mV]
2 u_12 r 1
= 20,0002 0,0002
Used E =y Setup
@ . i "0,0002 ! 00002
= - [mv]
I; u_3 0,0002 ! 0,0002

7. HAicker output channels — Flicker option is checked

For information about this option settings and output channels — see above — Single phase Flicker option

NOTE: Additional to Single phase Flicker channels onlythe same kind output channels for second - L2 and

3rd - L3 phase line are created.

Checking output values - vector scope

When - Vector scope button is selected, on right lower part of the DEW ESoft Power Setup screen the

vector scopeinstrumentis displayed to check if everything is connected correctly.

The Vector scope shows the phasors of voltage and current. In addition also the RMS values of voltage and current, the

phase angles and the power values are shown. Itis also possible to show the phasors for three phase systems.
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Example for Single phase system:

Powser system configuration Line frequency Output units Frequency source
Single phase -] [s0 v |w v| [voltage -
o Number of cydes Nominal veltage

10 - 230 v ¥

Line to earth

[ channess |[Vector scope | Backoround harmonics

L
.—.|Am ~ |V j

n S
P——s a2 Zla

for information about Vector scope see — User Guide — Vector scope

Calibration current input

The currents will be measured:
e high currents with two principles Rogowsky coilor current clamps

Rogowsky coil can be used for AC current measurements. Directly it measures the derivative of current, therefore an

integrator circuit or software filter module must be used.
Current clamp works on the Hall effect principle and it outputs the voltage proportional to current.

Both principles include a phase shift of the output.

e |ow current measurements is often done with shunt resistors,
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where we need to cut the wire to include the shuntin series. We have to be also very careful not to exceed maximum

current of the shunt.

1. Scale the current clamps

This can be done from DEWESoft Setup — Analog tab Channel setup for the current measurementused channels.

for information about Calibration analog input channel see — User Guide —» Channel setup - Calibration

NOTE: First, as usual, we enter the 'Units of measurement'. In the channel setup we enter that we measure
currentIin unit A. ltis veryimportant thatthe measurement range is chosen according to the expected
signal. If we choose too high range, the inaccuracy of the current clamps will be too high to make correct

readings.

2. Scale the shunt resistor

Module setup can be done from DEWESoft Setup— Analog tab Channel setup.

for information about M odules shunt resistor settings see — User Guide - Channel setup - Module

3. Sensor correction

When we are using the current clamps, we have amplitude and phase errors. So the current clamp is in this case the
main source of calculation errors. Obviously we need to tell DEW ESoft that we have a sensor which is not perfect and
enter somehow the transfer curve of our sensor. Transfer curve gives information about am plitude and phase for

sensors at certain frequencies and from this information DEW ESoft can compensate the errors.

for information about transfer curves and sensor correction see — User Guide —» Sensor database

When we go back to analog setup after saving the sensors with Save file button and then choose the sensorfor current
channel, open the Sensors tab and choose in Sensor field the serial num berof the sensor previously entered in the
sensor editor we can't enter the normal scaling or sensitivity anymore. However we do have a chance to entera Transducer

scale, which we can use for reversing the polarity of the sensor by entering a value of -1.

For the next setup we don't have to define a sensor anymore, but can just choose it from the sensor list.

2.12 Dynamic signal analysis

DEWESoft Dynamic signal analysis covers a wide range of measurements in the field of structural dynamics,

industrial acoustics and machine diagnostics.
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explains procedures for w orking w ith Sound level
& g Sound level module, w hich is used to calculate levels of sound with

time and frequency w eighting

-g . . . explains procedures for w orking with Torsional vibration
— Torsional vibration module used to measure dynamic and static bending

H—_';—-Tﬁ—_—: and vibration of the shafts

d . . explains procedures for w orking w ith Human vibration
i ' i Human vibration module, used to evaluate effects of vibration on

human body

: explains procedures for w orking w ith Order tracking
Order trackmg module used to extract the harmonics during machine
run up and run downs

. : explains procedures for w orking w ith Combustion
Combustion analys|s analysis module used to calculate parameters of internal
combustion engines

explains procedures for w orking with Frequency
Frequency response response analysis used to determine natural frequencies
of systemunder test.

for information how to initialize above special DEWESoft modules see — System Settings —» Math & Applications
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DEWESoft Sound level application module allows calculating typical parameters for sound level
measurements from a single microphone. It allows DEW ESoft to be used as the typical sound level meter.

With appropriate hardware it can easily fulfill all the requirements for Class | sound level meter.

Required hardware Dewe 43, Sirius

Required software

SE or higher + SNDLVL option, DSAor EE

Setup sample rate Atleast 10 kHz

for hints about Sound Level Application see — DEWESoft Tutorials

After required hardware- microphone installation and setup (this
procedure is to perform only by installation new or changing hardw are)
according to manufacturer instructions, DEWESoft Sound level
measurementis allowed by selecting the Sound level meter

checkboxin System — Hardware setup — Math tab.

i Hardware setup

|Analog || CAM || GPS || Video |W|'ﬁming || Alarms & Events |

Basic functions (Filter, Formula, Statistics, ...)
Il Torsional \ribration

[ |Modal Test (FRF, NMT)

After selecting this option, a tab labeled Sound levels appears in the DEWESoft Setup screen (see picture below) to

define and setup sound levels module(s).

To use sound level module, please select and set up firstone or few analog channelin Analog tab to measure the sound

see —» User Guide —» Analog in Channel Setup

Add / New Sound level module

e

i r—
\__/ Acquisition iz Setup files |Ch.setup‘ Measure

@ :g @_:Ei@f =

Store Save Save as File details Storing

-

ot 33 ‘ G |

Analog Math LSound levels

initial Sound levels
settings / Channel list

When we switch firsttime to Sound levels tab, this tab area is empty (also Sound level module list), except there onIyE] -

Add button is active.

After selecting the Sound levels tab, press E] button to add new Sound level module. Several modules can be used

(added) within a session. All new Sound level modules are named automatically with Sound levels n, where n= running

number and appear on Sound level module drop down list, from which can be selected to set up.
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SndLvl0 Al OfLAFP

Delete Sound level module

Each module can be deleted by selecting him and then using B - minus button.

WARNING:

recovered.

Basic procedures of Sound level application setup are:

e Sound level / channel setup for applied hardware

¢ Microphone calibration

Sound level / channel setup

After add new Sound level module screen like this will appear:

q:,‘}*,
|

@ | kdy\m/ Setup fles ‘Ch‘samp‘ Measure

Be careful - there is no UNDO function for this command. If you delete a Sound module, it cannot be

w o0
6 by b | B 0o
Store Save Saveas  Filedetails Storing Analog Math  Sound levels

Sound level module list

e Add [ remove
SndLvio

= module buttons

Frequency weighting
@a [ [le
Output time channels

Time weighting
Oo D@ MF  [Os
‘Output calculated chanels

Calibration section

Overall values Interval logging
VL we [@L eq FiEs [LaFs0
Ot wk Output
= L im L gmax LAF10,LAFS0 i
Input channel selection [ weighted raw _ o time / calculated channel
list [l imd =g [t m min [C]LaFs,LaFas settings
[ ppkman [CIears,Larss
Reference value Measured value
ER— BRTT
e
Max. input range: 104,9 d8 [ E=my

Name  AIO/LAFp

Units. dBA
Timebase  Auto ~| sye

Max value 120dBA ——

Output channel
Minvai.  Setngs g L

(] Automatic min/masx
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This screen has the following main sections:

e Input channelselection e Output time channels definition
e Output channelsettings e Output calculated channels definition
e Calculation type e Microphone Calibration

With using View Channel List button we can show different view on Sound levels module setup — Channel list with

all defined output channels appear.

INPUT channels

First of all selectthe input channels which should be measured at the upper left side of the display. In our case only AI 0
is selected. We can select multiple channels and then have several output channels with the same settings. Please take

care that the input channels mustbe scaled in pascal (unit=Pa).

Calculation type

We have several options to choose in Calculation type section:

Frequency weighting Time weighting Lpk weighting

@a [ [Oc [COpo Dun@ Mr [Os [

Any combination of:
¢ Frequency weighting (frequency response to human hearing) and

e Time weighting (time averaging) can be selected.

Lpk weighting
We can also select the weighting especially for Lpk from linear, A and C from
drop down list. - @

A

OUTPUT channels

The lower-left area displays the output channel settings like in the analog setup, like the channel Name, the Units, and

also the Color.

Name The first line of channel name holds the name of the output channel This name will appear in the channel
setup listand in the channel selector for the display.
The second line of the channel name usually holds the channel description which will be shown in

displays.

Unit The units of the channel describe the physical measured units. The default units (mostly dB) are already

set.

for detailed information about this General setting see also — User Guide —» Channel Setup
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Min val The user scale Minimum and Maximum values can be set here. Max value 1,563 -
Max val Minimum and maximum scale is used in the display as the default
and full displayrange.
Max 0,2147 -
The maximum and minimum can be set automatically or manually RIS 0,09514 -

Average 00004263 - —= -
by entering the value in the fields. Then the maxvalue is notshown  Fin 02003 - =
in the bar graph since itis displayed in edit box.

Right clicking on the edit box for min and max values gives us few :
Min value -1,563 -

more options: [] Automatic min/max

Mak value i - 1o s channel i all modues
Apply to all dhannels in this module
Apply to all dannels in all modules

Sat to Auto

Apply to this channel in all modules Applies current setting to the specific channel in all modules (like

for all RMS values in statistic module).

Apply to all channels in this module Applies the settings for all the channels in this module (for

example for MIN, MAX and AVE values of certain input channel).
Apply to all channels in all module Applies the current setting for all output channels.

Set to Auto Sets back the value to Automatic.

Sound level module (also with only one input channel) can have more output channels according selection in:

¢ Output time channels

Select desired option with checking boxbeside caption.

WL  m(sPL)
L mok
[l weighted raw

We have three types of Output time channels:

1. Lp - time and frequency weighted sound pressure level already scaled to dB which

L™ m(SPL) depends on Calculation type selection — Frequency weighting and / or Time
' T weighting. For each combination of selection in this sections one separate output
channel is created:
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Mame  AIO/LBFp |

Lpk weighting 2. L, pk value, which shows the current maximum value of the sound levels and

E depends on Calculation type selection — Lpk weighting. For selected choice in

this section one separate output channel is created.

3. ;weighted raw value shows the frequency weighted time curve of sound in Pascal.

weighted raw This value depends on Calculation type selection —» Frequency weighting.

For each selected choice in this section one separate output channel is created:

i I waighted raw
. tput calculat hannel
[/] overall values [ Interval logging
ML eq = [C]LAFs0
L im [CL gmax [T]LAF10,LAFS0
L im+ =q ML @ min [ | LAFS5,LAFSS
[CIL ppkmax [ |LAF1,LAFSS

Select desired option with checking boxbeside caption. First choose upper calculation parameter (atleast one mustbe

selected for calculated channels):
e Overall values - we have only one value at the end of the measurement

e Interval logging - the time interval for logging is defined.
Interval logging 5 sec

For example if w e select to have interval logging with 5 seconds interval, we will get a new value after each 5
second. After that the value is reset and the calculation is started again.

e orboth
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The values which can be calculated are:

* frequency weighted L_eq value, which is equivalent sound level

L =g

i * L.im tells the impulsivity of sound and is impulse weighted equivalent; the difference
L imdi =g between those two values is calculated as L .im-L_eq

" * L Eis frequency weighted sound energy

L gmax

o * L maxand L. minis time and frequency weighted minimum and maximum level of
* Time weighting

sound pressure

These values depend on Calculation type selection —» Frequency weighting and /
or Time weighting. For each combination of selection in this sections one separate

output channel is created.

When Interval logging is selected and defined:
Interval logging 1 SEC

also for these combination of selection in this sections one separate output channel

is created:

NOTE: Interval logging is designated with _t characters on end of channel name.

L - pkmax . Lkapkmax is wither C or linear weighted maximum peak value of sound;
% Lpk weighting

depends on Calculation type selection —» Lpk weighting. For selected choice

one separate output channel is created.
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LAF50 * Classified sound levels. Each calculated value is putin the classes and then we can
7] LAF10,LAF30 choose to see LAF 1,5, 10, 50, 90, 95 and 99% classes of values. For these
[|LAFS,LAFS5 options must be checked at least one or both:
[ |LAF1,LAF99 - Calculation type — Frequency weighting=A and Time weighting=F mustbe

checked

- Overall values or Interval logging

For each combination of selection in this sections one separate output channel is

created:

Name  AIO/LAF50

LAFS0 — e — —

In case of more output channels, lower left part shows also the general output channel settings, where the only

difference is that we have also two more buttons and to navigate between the oufput channels (see pictures above).

Channel list view

After adding new Sound level module on upper right part of setup screen appear new

button to switch between module setup and channel list view.

When this button is selected, Channel list screen with all defined output channels appear:

[NoAphadware |~ =
A »‘ﬂlﬂﬁﬂ" Aﬂalym / setup files ‘Ch setup | Measure | Help | @ Settin
6 b B2 | & B - | 93 L3
Store Sove  Saveas  Filedetails Stering | Analog Math | Sound levels|
Sndivio v - Used View Channel Li
ON/OFF | € | HAME VALUE SETUP |
— ‘ Sound levels. Lp, Leg
-84
Al GILAFp e I =
el Setup
! @. Al0iLAsg 5 . =
! ~[dBg] :
g. Al 0iLAeg_t o T 20
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Firstlet's look at the columns that are shown in Sound Level channel list, and describe what each is for:

ON/OFF - activate | deactivate Sound Level channel - press the Unused button - it will change now to Used - to set
the desired Sound Level channel active for Sound Level data acquisition and they are available in all
instruments either as digital values or graph

C — channel color selector - this color will carry through the text and graph representations of this channel
throughout all DEWE softw are procedure screens

NAME - Sound Level channel name with all defined output channels- just click into the NAME field of output
channel and you can enter the new name as usual text

VALUE - current Sound Level channel value

SETUP - return to Sound Level module setup view (see above)

for information about On/Off, C and Name column see — User Guide —» Channel setup

View Channel List button now change to and we can call back module setup view with selecting this

button or with selecting Setup button in channel list.

Microphone calibration

The microphones can be calibrated in two ways. First of all we have to know that the direct value of measurement from

the microphone is sound levelin Pa. Therefore we need to scaleitto physical quantity.

1. Scaling with calibration certificate

If we don't use the calibrator, but have the sensitivity of microphone, we can define it directly in the channel setup using
the values from the microphone calibration sheet. This can be done from DEWESoft Setup — Analog tab Channel

setup for the Sound Level Application module used channels.

for information about Calibration analog input channel see — User Guide —» Channel setup - Calibration

NOTE: First, as usual, we define and enter the physical 'Units of measurement'- Pa is defined as the Units.
Therefore we need to scaleitto physical quantity.
The Reference sensitivityis the keyvalue to enter in the DEW ESoft setup. Then itis the bestto go to

scaling 'by function' tab, check the Sensitivity and then enter in \V/Pa value from calibration data sheet.
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2. Calibrating the microphone with calibrator

. . ) . ) . _ Sound Calibrator
Another way is to calibrate the microphone with using the calibrator - Type 4231

make the real measurement.

" Microphones:
93.854dB or
94.00d8 or 114.00d8
94.00dB or 114.00d8

Levels for Briel & Kja

Equivalent Free Field: ;

F Equivalant Diffuse Fi
calibrator. Prassura Field:

In this case the known parameter is the sound levelemitted by the

Frequency: 1000 Hz

Conforms to:
ANSI §1.40-1984 and IEC 0042 (2003} Class 1 & LS

; . L Ambient Conditions:
Calibration section in the sound level module: Temperature: —10° 10 50°C, Class LS +16° 10 30°C

Prassura: 65kPa to 108 kPa
Hurmidity: 25% 1o 80°% AH

For further information refer to the User Manual
BCOR0-12

In example on right it is 94 dB.

This value is directly entered in the Reference value field of

Then we connect the calibrator to the microphone and switch iton. We see directly the signal on the small overview in
this section. This should be a sine wave with frequency of 1000 Hz Since all the frequency weighted curves are

referenced to 1000 Hz, this is very usual frequency for calibrating the microphones.

NOTE: We need to use setup sample rate in DEWESoft at least 5 kHz or higher to make successful sound

calibration. This can be changed in DEWESoft Tuner Utility.

After we see thatthe sound is correctly recognized as the sine wave at 1000 Hz, we can press Calibrate button to perform
a calibration. The sound module will calculate from highest FFT am plitude and reference value the sensitivity of

microphone.

Reference value Measured value

94 dB 9542d8 | ,
Exem

Max. input range: 104,9 dB

Sensitivity will be directly corrected alreadyin the source channeland therefore no additional analog scaling is necessary.

We can directly check the calibrated sensitivity with the information found on calibration certificate.

Now we have to check if the calibration was successful. Seta sampling rate of atleast 2 kS/s - we would recommend
5 kS/s - and enter the FFT analysis (see —» User Guide — FFT analysis). Setthe FFT options to Flat top filter and the Y
scale type to dB Noise. Now press the RMS icon to display the RMS values within the FFT graph. Switch on again your

microphone calibrator and the RMS values should display 94 dB.
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Setup | Histary |

Line resolution {df= 0,305 Hz)

8192 -

Window type

|Fiat top -

¥ scale type ¥ scale type

[uin v | [ Noise dB -
Number of ticks

bt -z -]

Amplitude display

s -

DC cutoff Weighting
INone VI Ia'-'. vJ

If there are mismatches please do the calibration again.

DEWESoft Torsional vibration application module allows measure dynamic and static bending and

vibration of the shafts. The torsional vibration also measures the twist of the shaft with higher RPM.

With torsional vibration module two different parameters can be measured: rotational vibration and

torsional vibration.

Rotational vibration is simply the dynamic part of rotation speed. If we measure the rotation speed of shaft with high

precision, w e w ill notice that in some regions of the run up w e get high deviation of rotation speed. This is
caused by angular vibration crossing angular natural frequency of the shaft. It is calculated w ith cutting off

the DC component of the rotation speedor rotation angle.

Torsional vibration is an oscillation of angular motions (twist) w hich occur along rotating parts such as gear trains, crank

Extract order

shafts or clutches. We need two encoders to measure the torsional vibration, so the torsional vibration is

actually a difference between angles of tw o encoders.

fromTorsional vibration or Rotational vibration — see — Extract order

To measure torsional or rotational vibration, we need Orion card with counter expansion, because all other methods do

not have precision needed to do this.

Required hardware Dewe43, Sirius with counter expansion

Required software SE or higher + TORVIB option (if order extraction is required, also ORDTR option
q is needed), DSAor EE

Setup sample rate Atleast 10 kHz

for hints about Torsional vibration Application see — DEWESoft Tutorials
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The Counter hardw are can be activating on the DEWESoft System menu — Hardware setup... - Analog tab by set the

required counter channels (CNT chnls column) in Device information list.

& Hardware setup

After activating the Counter hardware, DEW ESoft Torsional |Analog || CAN || GPS || video || Math ||'I'|ming || Alarms &Events |

vibration measurementis allowed by selecting the

Basic functions (Filter, Formula, Statistics, ...

Torsional vibration

| Sound level meter(IEC 60651, IEC 60804, IEC 61672)

| |Human body vibrations (ISO 8041, ISO 2631-1, ISO 2631-5)
|| Order tracking

|| Combustion analysis

| Power

|| Modal Test (FRF, MMT)

Torsional vibration calculation checkboxin System —

Hardware setup — Math tab.

After selecting this option, a tab labeled Torsional vibration appears in the DEWESoft Setup screen (see picture below)
to define and setup Torsional vibration module(s).

Touse Torsional vibration module we don't need to set anything on analogor counter channels.

Torsional and rotational vibration can be measured with either encoder (up to 3600 pulses per revolution) or special RIE

sensor which has less resolution (up to 720 pulses per revolution) butis much less sensitive to vibrations which could
damage standard encoders.

Add / New Torsional vibration module

2

Bl by
Acquisiion = Analysis /  Setupfiles | Ch. setup | Measure

ey g | O = o gg mcl

™ Em
Staore Save Save as File details Storing Analog Math Torsional vib.

initial Torsional vibration
+ - settings / Channel list

When we switch firsttime to Torsional vibration tab, this tab area is empty (also Torsional vibration module list), except

[
there only =+ _ Add button is active.

w1l
After selecting the Torsional vibration tab, press o button to add new Torsional vibration module. Several modules
can be used (added) within a session. All new Torsional vibration modules are named automatically with Torsional

vibration n, where n=running number and appear on Torsional vibration module drop down list, from which can be
selected to set up.

T ) -

P I
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Delete Torsional vibration module

Each module can be deleted by selecting him and then using B button.

WARNING Be careful -there is no UNDO function for this command. If you delete a Torsional vibration module,

itcannot be recovered.

Two different procedures of Torsional vibration module setup are:

¢ Rotational vibration setup

e Torsional vibration setup

Rotational vibration setup

After add new Torsional vibration module screen like this will appear:

A Ty N R— 2 =
\J Acquisition|  Analysis | Setpfies | ch. setup ‘ Measure @ el ¢y Settings
e | ] §2 g ks 0o |
. . [: a7 3 -3 =5
‘ B Bag | Gp S | 0o : switch view
| Store Save Saveas  File details Storing Analog Math [Torsmnal vib. BRitEarE
i Torsional vibration —_—
: module list Add / remove 1
il = + "=, module buttons Used [ View Channel List

First sensor ino* -
= g putchanm & =
Secona sensSelection list

—

5 i Inpu.t chan_nel - se.nsor
configuration settings

Gy e Filter seftings.

Input fitter Rotational DC fiter
- - § i
commm ey
: -
Qutput
Units deg Color - Rotational angle  channel - sensor settings
|| Rotational velocity
Timebase Auto - | Sync X axis refarsnce angle
Frequency [RPM]
Max value 360 deg — |
Output channel
settings
Max 0 deg
RMS 0deg
Average 0deg
Min 0 deg
Min value 0deg E
Automatic minfmax

This screen has four main sections:
e Input channel- sensorselection ¢ Input channel configuration - for Sensor 1

e Output channelsettings ¢ Sensor output channel definition for Sensor 1

With using View Channel List button we can show different view on Torsional vibration module setup — Channel list
with all defined output channels.
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Input channel - sensor

First of all selectthe input channel- sensor 1 (the first connected sensor)

from the First sensor input drop down list. First sensor input

Since w e have connected in example above the first sensor to CNTO, w e need to _

select it from list.

Please note that CNT1, CNT3 and CNT5 are not available, since they will be

used internally fo calculate exact frequency.

Input channel configuration

Since we have by Rotational vibration onlyone (first) sensor connected, on Rotational vibration setup screen onlyone

for sensor 1 Input channel configuration section appear. On this section we can set:

¢ Pulses per revolution

Fulses per revolution s .
IWL enter in this field actual value pulses per revolution:

e Sensor type

Sensor bype
EG:I';’“" | select Geartooth or Encoder sensor type from drop down list:
i T
Both sensors must countin positive direction. Sensor ype
. o . : Ercode ______ Jd
If we use encoders, there is a chance that the counting direction of a sensoris Negative I 2
(indicated). In this case the inputs have to be inverted by checking the Invert checkbox for I ewvet | Hegative

this sensor.

for information about signal inverting see — User Guide - Counter setup

e Input filter for the counters

Input filter is needed to prevent glitches and spikes on the signal, is also one important setting Input fitter
to prevent double counts. off =
The Input filter can be setin a range between 100ns and 5us. The optimal settings are 100 ns
derived from the following equation: 200 ns
500 n=
. 10 1
InputFilter r[s]s 5 ”:
RPM,, . - PPR W
4=
5us
RPM,, , ..... max. revolution s per minute [s™']
PPR ... pulses per revolution [-]
for information about Input filter see — User Guide —-Counter setup
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¢ Rotational DC filter

Rotational OC fitter

needs to be setto cutthe DC component of the RPM. We need to set the filter to include all
e
wanted frequencies, but not too low, otherwise we will have static DC deviations on the output

signal.

Sensor output channel

E| Rotaticnal angle

[ "] Rotational velocity

|:| X axis reference angle
["] Frequency [RPM]

The Sensor 1 output channels can be:

0,1
I
]

¢ Rotational angle filtered angle value of vibration
¢ Rotational velocity filtered velocity vibration value
¢ X axis reference angle the reference angle which is always from 0 to 360° and can be used as reference

in angle based xy diagram

¢ Frequency [RPM] frequency in RPM unit

Select desired option with checking box beside caption. For each selection in this section one separate output channel is

created (see below).

Output channel settings

The lower-left area displays the output channel settings with fields like in the analog channel setup: Name, Units,

Color, Min val and Max val, also symbolic display of signal values.

for detailed information about this Output channel setting see — User Guide - Sound Level

Torsional vibration module can have more output channels according selection in Sensor 1 output channel.

For each selection in this section one separate output channel with default name (this can be changed in Name field —»

see above) is created:

For on Sensor 1 output channel section selected:

Rotation angle choice — Mame
Rotation velocity choice — Mame
X axis reference angle choice — MName

Frequency [RPM] choice —» Mame

RotAngle_1

RotVelocity_1

sensor_1_angle

TV_Frequency

output channel is created

output channel is created

output channel is created

output channel is created
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Example:

Sensor_1_angle

TV_Freguency

At leastone output channels mustbe checked.

Use (Previous) and (Next) buttons to navigate between the output channelsin OUTPUT channel settings part

of screen.

Channel list view

After adding new Torsional vibration module on upper right part of setup screen appear new e

button to switch between module setup and channel list view.

When this button is selected on Rotational vibration module setup, Channel list screen with all defined output

channels appear:

bl B | B> 0

Store Save Save as File details  Storing Analog Counter

. Sensor_1_angle o Atk " =
I. Torsion_velocity 5 =K 1 3 =
~[deg] Setup
.. Torsion_angle i ] 5
I. TV_Frequency B 4 S
I. Rev. count 4
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Firstlet's look at the columns that are shown in Torsional vibration channel list, and describe what each is for:

ON/OFF - activate / deactivate Torsional vibration channel - press the Unused button - it will change now to Used -
to set the desired Torsional vibration channel active for Torsional vibration data acquisition and they are

available in all instruments either as digital values or graph

C — channel color selector - this color will carry through the text and graph representations of this channel

throughout all DEWE softw are procedure screens

NAME - Torsional vibration channel name with all defined output channels- just click into the NAME field of output

channel and you can enter the new name as usual text
VALUE - current Torsional vibration channel value

SETUP - return to Torsional vibration module setup view (see above)

for information about On/Off, C and Name column see — User Guide —» Channel setup

View Channel List button now change to and we can call back module setup view with selecting this

button or with selecting Setup button in channel list.

Torsional vibration setup

Input channel - sensor

To measure the torsional vibration we need to selectboth input channels in torsional vibration setup.

Beside firstinput channel- sensor 1 also second input channel- sensor  Second sensor input

2 (the second connected sensor) from the Second sensor input drop down _ -

listmust be select.

Since w e have connected in example below the second sensor to CNT2, we need to
select it from list.

Please note that CNT1, CNT3 and CNT5 are not available, since they will be used internally to calculate exact frequency.
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After selecting a second input channel- sensor 2 screen like this will appear:

= . o= | 00 [ na
=N ! oe "4 e

Store moduledist-  Filedetails Storing  Analog  Counter Math | Torsional vib. switch view button

b
! Add / Remove
™o | - ——ﬁ kil Bkt Used ]I| View Channel List ‘l
First sensor input (5
EETR— sensor1 e e

Input channel - sensor i Input channel -sensors
Second sensar ing P Gearbox ratio P

_ sglegimn.l)l:sti ‘Encuder—ﬂz - 1 11 Encoder-1300 - ‘ configuration settings

- || EncosrEiz Xt Encoder- 1600, X1
<-‘ Torsion_angle | -z
out | nput fiter Rotational DC fiter
Hi0ns 10 Hz
Name Torsion_angle ‘74 I—'I
s e i 7| Rotational angle 7 Torsional angle Hombonal angle:
Rotational velocity /| Torsional velocty Rotational velocity ~ Output channels - sensor
Timebase | Auto Sync /| X axis reference angle configuration settings
| Freguency [RPM]
Max value 5deg
Angle . Reference curve
Output channel | | |
: ofind Zero | Average offset. 7581 % i | 2 ‘ Use reference curve Z 3
settings P‘—"‘— g offset - zeroing b Set i p configuration
Max 1,221 deg
RMS 1,131 deg
Average -0,6618 deg
Min -2,767 deg
Min value -5 deg

/] Automatic minjmax

This screen has the following main sections:

e Input channel- sensorselection ¢ Input channel configuration - for Sensor 1 and Sensor 2
e Output channelsettings e Sensor output channels definition for Sensor 1 and Sensor 2
¢ Angle offset / Zeroing e Torsional vibration channels definition

e Reference curve configuration

With using View Channel List button we can show different view on Torsional vibration module setup — Channel list

with all defined output channels.

Input channel configuration

Since we have by Torsional vibration two (first and second) sensors connected, on Torsional vibration setupscreen

beside for Sensor 1 also second Input channel configuration for Sensor 2 section appear.

On these sections we need to define separate for Sensor 1 and Sensor 2:

e Pulses per revolution

e Sensor type

for information about Pulses per revolution and Sensor type settings see — User Guide — Rotational vibration setup
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Some configuration settings are common for both sensors:
¢ Input filter for the counters

¢ Rotational DC filter

for information about Rotational DC filter settings see — User Guide — Rotational vibration setup

e Gearbox ratio
Gearbox ratio

If we have gearboxin between sensors, we need to enter Gearbox ratio. 3 F

NOTE: Both sensors must be set to positive counting!

Both input filter must be set to same value!

Sensor output channels

Sensor 1 output channel

The Sensor 1 output channelis same as for Rotation vibration setup —» see — Rotational vibration setup

Sensor 2 output channels

The Sensor 2 output channels can be:

¢ Rotational angle filtered angle value of vibration

[ Rotational angle
|:| Rotational velocity

¢ Rotational velocity filtered velocity vibration value

Select desired option with checking box beside caption.

For each selection in Sensor 1 and Sensor 2 section one separate output channel is created (see below).

Torsional vibration channels

The Torsional vibration channels can be:

e Torsional angle dynamic torsional angle that is the angle difference from

sensor 1 to sensor 2 Torsiznal angle
Torsional velocity

¢ Torsional velocity difference in angular velocity from sensor 1 to sensor 2

Select desired option with checking boxbeside caption.

For each selection in this section one separate output channel is created (see below).

Angle offset / Zeroing

In Average offset field Angle offset (difference) is displayed.

Aclick on the Zero button removes the angular difference (offset) Average offset  3.272*

between the two sensors (set angle offset to 0).
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Reference curve

Aclick on the Set button records the current torsion angle over one

revolution as reference. E+ et ["| Use reference curve

When Use reference is checked, the recorded reference is subtracted in

Resoltion: 0,00272°

angle domain from the current torsion angle. In this wayyou can Usze reference curve
Resolution: 0,00236°

overcome torsion errors caused bythe sensors or their fixing.

OUTPUT channel settings

The lower-left area displays the output channel settings with fields like in the analog channel setup: Name, Units,

Color, Min val and Max val, also symbolic display of signal values.

for detailed information about this Output channel setting see — User Guide — Sound Level

Torsional vibration module can have more output channels according selection on:

e Sensor 1 output channel section

The output channelis same as for Rotation vibration setup — see — Rotational vibration setup

e Torsional vibration channels section

for on Torsional vibration channels section selected:
Torsional angle choice — Mame Torsion_angle
Torsional velocity choice — Mame Torsion_wvelocity

e Sensor 2 output channels section

for on Sensor 2 output channels section selected:

Rotational angle choice — Mame Rﬂtﬁﬂﬂle_l

Rotational velocity choice —» ~ Mame RotVelocity_2

For each selection on these sections one separate output channel is created.

Example:

Torsion_angle

Torsion_angle
e —— Torsicnal vibration channels

Neme __Torsion_velocty r
RotAngle_1 = i @Fh:‘ tional angle
Output | ["] Rotational velocity

I D X axis reference angle

Name RotAngle_1 i [] Frequency [RPM]

Rotational angle
[| Rotational velocity

Atleast one output channels must be checked.

output channelis created

output channelis created

output channel is created

output channelis created
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Use (Previous)and (Next) buttons to navigate between the output channelsin OUTPUT channel settings part

of screen.

Channel list view

After add new Torsional vibration module on upper right part of setup screen appear

new button to switch between module setup and channel list view.

When this button is selected on Torsional vibration module setup, Channel list screen with all defined output

channels appear:

£ -
RE| ;L : P o 0o :
:§E ol Rty i | ol % e M
Store Save Save as File details Storing Analog Counter Math Torsional vib.
™o M + — Used I [\c‘iew Channel List l
onjorF | € | NAME | VALUE | seTup
- |
Ek@ Torgional vibration Deltta_fi, Detta_dfiidt
e - [deql |
E. Sensor_1_angle o = mm
. | — |
Ig: Torsion_angle ..-_5! T 5 s
2 - [RPM] etup
- =
B - [deg]
E. RotAngle_1 .‘{! 'f Gl
Ig Rev. count (1] |

for information about columnsin Torsional vibration channel list see — User Guide —» Rotational vibration setup

View Channel List button now change to ceh Lt and we can call back module setup view with selecting this

button or with selecting Setup button in channel list.

Extract order

NOTE: To extract orders from rotational vibration we need to add order tracking module. For frequency

source we need to define the same counter input as in rotational vibration.

NOTE: To extract orders from torsional vibration we choose the Torsion angle or Torsion velocity or both

for the input channel of order tracking math module.
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such damage.

calculations of lumbar spine response to the vibrations.

DEWESoft Human vibration application module allows measurement of effect of vibrations to human
body. Especially on work places exposed to vibrations there is a big chance of permanent damage to some parts

of human body. The human vibration module provides measurements to be able to judge the risk of

Measurementis based on an ISO 2631-1 (dated in 1997) standard which defines basic procedures, ISO 8041
(dated 2005), which defines exact procedures for measurements and ISO 2631-5 (dated 2005) which defines

Whole body measurements are measured w ith the help of the so called seat sensor, w here w e need to install the triaxial

sensor in the rubber adapter on w hich we sit on.

Hand arm measurements is measurement of hand armw here the sensors are installed on special adapters for holding

them on the handle or between fingers.

Both measurements are performed with triaxial accelerometers (itis verycommon to use 50 g sensors) and using

special adapters. For working places with high vibrations (for example impact hammers)itis necessaryto use high g

sensors (500 g or more).

Required hardware Dewe 43, Sirius
Required software SE or higher + HBV option, DSA or EE
Setup sample rate Atleast5 kHz

for hints about Human vibration Application see — DEWESoft Tutorials

After required hardware- triaxial accelerom eter installation
and setup (this procedure is to perform only by installation new or
changing hardw are) according to manufacturer instructions,
DEWESoft Human vibration measurementis allowed by
selecting the Human vibration checkboxin System —

Hardware setup — Math tab.

;‘ Hardware setup

|Analog || CAM || GPS || Videao |w|'ﬁming || Alarms & Events

Basic functions (Filter, Formula, Statistics, ...)

|| Torsional vibration

|| Sound level meter{[EC 60651, IEC 60804, IEC §1572)
Human body vibrations (IS0 8041, IS0 2631-1, IS0 2631-5)
|| Order tracking

|| Combustion analysis

| Powser

|| Modal Test (FRF, NMT)

After selecting this option, a tab labeled 'Human vibration'appears in the DEWESoft Setup screen (see picture below) to

define and setup Human vibration module(s).

To use human vibration module, please select and set up first atleast three vibration analog channelsin Analog tab

see —» User Guide — Analog in Channel Setup
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Add / New Human vibration module

T
b ] \
__/l Acqucshon Analysm / Setup files Ch. setup Measure

| B | S B e | 29 (G
ig  Rig =y 44
Store Save Saveas  File details Storing Analoa il

initial Human vibration module
+ settings / Channel list

When we switch firsttime to Human vibration tab, this tab area is empty (also Human vibration module list), except there
onlyiii- Add button is active.

After selecting the Human vibration tab, press '# button to add new Human vibration module. Several modules can
be used (added) within a session and we will need three input channels for each module. All new Human vib ration
modules are named automatically with Human vibration n, where n=running number and appear on Human vibration

module drop down list, from which can be selected to set up.

HEVO |

Delete Human vibration module

Each module can be deleted by selecting him and then using s |button

WARNING:  Be careful -there is no UNDO function for this command. If you delete a Human vibration module, it

cannot be recovered.

Basic procedures of Human vibration application setup are:

e Human vibration module setup for applied hardware

e Calibration
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Human vibration module setup

After add new Human vibration module screen like this will appear:

A\ e
L)) b
~// Acqusiton  Analysis setup files | Ch.sewp | Messure

. .
el el

Store Save Save as

Human vibration module list_

S
File details  Storing

D |

Analog

gg «Ua)

Math | Human vib.

Add / remove
HBVO -
+ ==| module buttons
X channel “ | Basicfilters X ¥ z
S - [whole body = Filter d d Wi
LI V] Overal values K facto
¥ chamnel S Sloction it L ||t Calculation settings r
e =gz |7|| [Olintervallogging
2 channel
= [V]RMS [V]vDv [] weighted raw
[V]Peak [VImsov [Tl 50 2631-5)
RMS_sum : = Qutput :.I\annels
[¥] crest [v]MTVW 71D {180 2631-5) settings
Mame  RMS_sum
Reference value Measured value
w9 <o
= g X Y 7060 Calibrate 1000 mV/e
Timebase | Auto Single Value \/ - albrat &l
1.7
Max value 10g ¥ m 20 Calibrate 1000 mv/g
" - . Sine 190 Hz
; ] Calibration section
Output channe! 1121g
settings Sine 80 Hz Calibrate 1000 m¥fg
Value 035379
Hin value 0g

[] Automatic min/max

This screen has the following main sections:

e Input channelselection

e Output channelsettings

e Calculation type

No A/D hardware |- =

@ Help | (y settr

switch view
button

e Output channels - calculated parameters definition

e triaxial accelerometer Calibration

With using View Channel List button we can show different view on Human vibration module setup — Channel list

with all defined output channels appear.

Input channel

Firstof all is to assign the input channels to triaxial accelerometer

sensor with selecting from drop down listfor x channel, y channel and z

channel separately.

Itis important that the z axis is a vertical direction since itis weighted

differently than xand y.

¥ channel

_.v

¥d

Zd
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Calculation type

On Calculation type section we have two parameters to define the measurement:

1. Measurement modes

¢ Basic filters

Different modes define different Basic filters used to simulate

human response to vibrations. Those filters are defined from

Basic filters

[Whﬂ*e bady -
Linear

numerous measurements of natural frequencies of certain parts of

human body. Select desired mode from drop down list.

Hand arm
Custom

There are two basic modes of operation:

-Whole body mode

-Hand arm mode

We can also use:

- Linear filter to check the
measurement chain

- Custom filters

Basic filters X Y z
| whole body - Filter wd wd wk

K factor 1,4 14 L

val logging

NOTE: individual Filter and K factor settings can't be chosen, these are predefined

Basic filters X ¥ z
Hand arm - Filter Wh ~ [Wh - |Wh
Overall values K factor 1 1 i

Interval logging

NOTE: individual Filter and K factor settings can't be chosen, these are predefined

Basic filters X ¥ F4
|Linear = Filter Lin - Lin - |Lin
Overall values K factor 1 1 1

|| nterval logging

NOTE: individual Filter and K factor settings can't be chosen, these are predefined

For Custom filter must be Basic filters b T £
- Filter wd - [Wwd - | Wik x
defined: (ustom 2 I I
[¥] overall values Custom filter settings K factor 1,4 1,4 1
["interval logging
¢ Filter X, Y and Z value: this individual value can be selected from X i 2
, . , , Filter Wid - {wid - Wik -
drop down lists on the right side to do special measurements. [Lin 'ILin ILin J
. . K facto
Filters are defined as following: . :ﬂf ::;E ::jtc’
wd

Lin - unweighted linear

We We We
R ¢ wf we

Wb - vertical whole body, z axis (older ISO 2631-4) Wh Wik Wh

W W Wi
Wk Wk [ —

W c - horizontal whole body, x axis W Wm Wm

Wd - horizontal whole body, xor y axis

W e - rotational whole body, all directions

W - motion sickness, zaxis
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W h - hand arm, all directions

W j - vertical head vibration, x axis

Wk - vertical whole body, z axis

W m - building vibration; all directions.

¢ With custom filter we need to define also a weighting K factor. This is a multiplication factor for each axis

when calculation vibration sum.

NOTE:

NOTE:

We need to take care about the high pass frequency limit of the sensorand used am plifier. For hand arm
mode, the high pass frequencyis 6.4 Hz, which is easy for any sensor. For the hand arm, the frequency
limitis 0,4 Hz, where we need already to choose sensor carefully. We can also use higher filters

(like 3 Hz), if we know there is no frequency content below this limit. This will help to perform
measurement faster and with less error (lower frequency filters means longer settling times).

Aspecial care must be taken for W f filter for motion sickness (for example on ships) where the frequency

limitis only 0,08 Hzand we need a very special sensor to measure this low frequency vibration.

The recommended sampling rate of the measurement also depends on the application. For hand arm

the minimum sampling rate is 5 kHz, while for all the others 1 kHzis enough.

2. Calculated parameters

On lower part of Calculation type section choose type of parameter for calculation (atleast one must be selected for

calculated channels):

e Overall values - we have only one value at the end of the measurement

¢ Interval logging - the time interval for logging is defined.

[f] Interval loaging 3 seC

For example if w e select to have interval logging with 5 seconds interval, we will get a new value after each 5
second. After that the value is reset and the calculation is started again.

e orboth

Output channels definition

We can in the middle area of this screen define the output channels, additional to basic filters and k factor channels.

RMS

Peak

Crest

[V]rMs [¥]vov [ weighted raw

[V] Peak, [V]msDv [Clal 150 2631-5)
[¥] Crest [ My [p (150 2631-5)

calculate the root means square value of the weighted signal
the maximum deviation of the signal from the from the zero line

the ratio between the peak value and RMS value

Crest factor gives an impression about the spikes in the signal; pure sine w aves have a crest factor of 1.41.
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VDV fourth power vibration dose value

MSDV motion sickness dose value

MTVV the maximum transient vibration value, calculated in one second interval

weighted raw full speed time signal weighted with chosen filter

We can use those channels for calculation of FFT or CPB spectrum.

al (ISO 2631-5) the lumbar spine response from excitation measured in all three directions

D (ISO 2631-5) acceleration dose, measured from the lumbar spine response

NOTE: aland D are the values based on ISO 2631-5 which describes the calculations and the limits for lumbar
spine response to vibrations.
The base for this standard is that the professional drivers of buses or trucks are exposed to vibrations w hen driving on
rough roads or over the bumps. Multiple shocks cause transient pressure changes at the lumbar vertebral end plates that
cause damage after years of driving.

aland D are enough to evaluate human vibration exposure according to ISO 2631-5.

When one of these calculated values is selected, notice about Alz [V]al (150 2631-5)

calculation rate is displayed. []D (150 2631-5)
Alz calculation rate setto 156 Hz
VD (150 2631-5)

Alz calculation rate setto 156 Hz

OUTPUT channels settings

The lower-left area displays the output channel settings with fields like in the analog channel setup: Name, Units,

Color, Min val and Max val, also symbolic display of signal values.

for detailed information about this Output channel setting see — User Guide - Sound Level

Human vibration module can have more output channels according selection in:
e Calculation type section

1. Basic filters

For whichever selected filters one Filter and K factor output channel for each axis individually is created with default

name (this can be changed in Name field — see above):

Filter output channels Mame filter_X filter_Y filter_Z
K factor output channels Mame k X kY k 7
NOTE: These output channels are created in any case, though in Calculated parameters and Output channels

sections none whatever choice is selected.

DEWESoft X1 - User Manual (Beta version) page |227
© 2013 DEWESoft



User Guide Human vibration
Measurement setup Dy namic signal analy sis

2. Calculated parameters section

This parameters have onlyinfluence upon creating output channels for calculated value selected in Output

channels sections — see below.

e Qutput channels section
For each calculated and in this section selected value additional to basic filters channels one output channel for each

axis individually is created.

Peak output channels for selected Overall values in Calculated parameters section:

Name PEAK_X PEAKY PEAK_Z

for selected Interval logging in Calculated parameters section:

Name PEAK_X_t PEAK_Y_ t PEAK Z_t

Crest output channels for selected Overall values in Calculated parameters section:

Name  Crest X Crest ¥ Crest Z

for selected Interval logging in Calculated parameters section:

MName Crest_ X t Crest Y &t Crest Z t

The RMS, MSDV, VDV and MTVV are calculated also for sum of all three axes, therefore for this value also one output

channel is created.

RMS output channels for selected Overall values in Calculated parameters section:

Name RMS_sum RMS_X RMSY RMS_Z

for selected Interval logging in Calculated parameters section:

Mame RMS_sum_t RMS X t RMS_ Y t RMS_Z t

VDV output channels for selected Overall values in Calculated parameters section:
MName VDV_sum VDV_X VDV.Y VDV _Z

for selected Interval logging in Calculated parameters section:

Name VDV _sum_t VDV X_t VDV Y_t VDV Z t

MSDYV output channels for selected Overall values in Calculated parameters section:
Mame MSDV_sum MSDV_ X MSDV. Y MSDV Z
for selected Interval logging in Calculated parameters section:

Name MSDV_sum_t MSDV_X_t MSDV_Y_t MSDV_Z_t

MTVV output channels for selected Overall values in Calculated parameters section:
Mame MTVV _sum MTVW. X MTVW.Y MTVW Z
for selected Interval logging in Calculated parameters section:

Mame MTVV sum_t MTVV X _t MTVV_Y_t MTVV_ Z_t
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NOTE: For creating output channels for above listed Output channels option either Overall values

or Interval logging in Calculated parameters section (or both) mustbe selected.

weighted raw output channels independently of selection in Calculated parameters section:

Mame X w Y w Z_w

al (ISO 2631-5) output channels independently of selection in Calculated parameters section:

Mame alx aly alz

D (ISO 2631-5) output channels none of choices is selected in Calculated parameters section:

Mame alx aly alZ

for selected Overall values in Calculated parameters section:

Mame DX DY DZ

for selected Interval logging in Calculated parameters section:

Name DX_t DY_t DZ_t

Use (Previous) and (Next) buttons to navigate between the output channelsin OUTPUT channel settings part

of screen.

Channel list view

After add new Human vibration module on upper right part of setup screen appear new

button to switch between module setup and channel list view.

When this button is selected on Human vibration module setup, Channel list screen with all defined output channels

appear:

2 g | & B |- ¢ |88 QR

| o Smmdl
Stare sa Save as File details  Storing Analog Counter Math Human vib.

[ )

HBVD v wp o Used ”vﬁewdaamelustl

ON/OFF C NAME VALUE SETUP

Human vibration Human body vibrations (IS0 8041, IS0 2631-1, IS0 2631-5)
- Ial
RMS_sum_t T |

o 10

2 = =
£ 2|
Goe | e
N[

RMS_sum
AMS_X

RMS_Y Setup

=
=
©
N
=
|2

fitter_X ; 3 [wd]
3 [wd]
fiter_Z 8 [wk]

=
3
|

e

=l =
T
o

Stara| Store | Stora | Store| Store | Stare | Stora| Stara| Store| Stora] Stare | Store) Store| Store| Store
™~

e
g
£

1
|&]
o
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Firstlet's look at the columns that are shown in Human vibration channel list, and describe what each is for:

ON/OFF - activate | deactivate Human vibration channel - press the Unused button - it will change now to Used - to
set the desired Human vibration channel active for Human vibration data acquisition and they are available in

all instruments either as digital values or graph

C — channel color selector - this color will carry through the text and graph representations of this channel

throughout all DEWE softw are procedure screens

NAME - Human vibration channel name with all defined output channels- just click into the NAME field of output

channel and you can enter the new name as usual text
VALUE — current Human vibration channel value

SETUP - return to Human vibration module setup view (see above)

for information about On/Off, C and Name column see — User Guide —» Channel setup

View Channel List button now change to and we can call back module setup view with selecting this

button or with selecting Setup button in channel list.

Calibration

The triaxial accelerometercan be calibrated in two ways.

1. Scaling with calibration certificate

If we don't use the calibrator, but have the sensitivity of triaxial accelerometer, we can define it directly in the channel
setup using the values from the triaxial accelerom eter calibration sheet. This can be done from DEW ESoft Setup —

Analog tab Channel setup for the Human vibration Application module used channels.

for information about Calibration analog input channel see — User Guide —» Channel setup - Calibration

NOTE: First, as usual, we enter the 'Units of measurement'. We have a sensitivity of the sensor expressed either
in mV / m/s? or mV/g (or both) for IEPE sensors and in pC/g for piezoelectric (charge) sensors. Therefore
we need to scaleitto physical quantity.

The Reference sensitivityis the key value to enter in the DEW ESoft setup. Then itis the bestto go to
scaling 'by function' tab, check the Sensitivity and then enter value from calibration data sheet.

We need to change also the amplifierrange to best fit the current acceleration values and the filter to fit the
sampling rate. If the Orion 1624 is used, the filter can be set to the highest values (because the card itself

provides sharp anti aliasing filters) unless we intentionally want to have lower frequency range.
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2. Calibrating the triaxial accelerometer with calibrator

If we want to perform calibration with the calibrator, we can perform ithere -in Human vibration module itself.

First enter the Reference value @ of vibration. This can be read from the calibrator.

Example: Usually the calibration /evels are 10 m/s? peak, w hich is 7,07 mVs2 RMS or 0,72 g. We need to enter this value in
Reference value field.

As soon as we mountthe sensoron the calibrator, we should see the amplitude and the frequency of the signals. In this

case we see that we applied the sensorin Z direction.

The frequency of calibration is below 200 Hz (80 or 160 is typical, in our case itis 80 Hz). This is a simple check that
everything is ok.

| Ca

Reference value Measured value
2 : _ .
0,72 g RMS Og
X = | Calibrate 1000 mV fg
i No signal
Ir 0 |
¥ . 2 { Calibrate 1000 mV/g
| Mo zignal
[ 11669
F 4 i 1000 mV,
- i Calibrate mV/g

Next simple step is to press the Calibrate button ® near the axis which is currently calibrated. As soon as we do this, we

will see sensor sensitivity in mV/g which can be checked against the sensor calibration cetrtificate. Little percent difference

is acceptable.

Reference value Measured value

0,72 0 RMS : i 0 |
X g | Calibrate 1000 mV/g
i Mo signal |
¥ . ! { Calibrate 1000 mV/g
Mo signal

B 0,7159
z @ — Hzg Calibrahe@ 93,536 mV/g

Then we can see the calibrated live RMS value of the vibration (in example above 0,7197 g) @.

NOTE:  We need to use setup sample rate in DEWESoft at least 5 kHz or higher to make successful

accelerometer calibration. This can be changed in DEWESoft Tuner Utility.
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certain machine fault.

DEWESoft order tracking method is used to extract the harmonic components related to rotational

frequency of the machine. With order extraction we can see specific harmonic component which relates to

The machine vibration pattern is a mixture of excitation frequencies, usually related to rotational speed, such as

unbalance, eccentricity, bearing faults and other and machine response function, which relates to machine natural

frequencies based on the structure and mounting of that machine.

Machine vibration pattern

Harmonic component

Final measured vibration

is a mixture of excitation frequencies, usually related to rotational speed, such as unbalance,
eccentricity, bearing faults and other and machine response function, w hich relates to machine

natural frequencies based on the structure and mounting of that machine.

w hich relates to certain machine fault:

- the first order (harmonic) usually relates to unbalance of the machine

- second harmonic often relates to eccentricity

- if we have for example 9 rotor blades, 9th harmonic relates to errors on the blades

- if we have for example 31 teeth on the gear, then the 37st harmonic will show the gear mesh

frequency...

The ratio betw een excitation and system response is defined by the system transfer curve.
So the final measured vibration of the systemis a product of excitation force and system transfer
curve. Since the transfer curve is fixed, w e get different responses for excitations at different
rotation speeds.

When the excitation passes natural frequency, w e get so called resonance w ith increased

vibration amplitudes w hich could be fatal to the machine.

To measure Order tracking, we need atleastone accelerometerfor measuring the vibration and encoderfor measuring

RPM.

Required hardware

Dewe 43, Sirius

Required software

SE or higher + ORDTR option, DSAor EE

Setup sample rate

Atleast 10 kHz

for hints about Order tracking Application see — DEWESoft Tutorials

The Counter hardw are can be activating on the DEWESoft System menu — Hardware setup... —» Analog tab by set the

required counter channels (CNT chnls column) in Device information list.
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After activating the Counter hardware, DEW ESoft Order tracking TERTR I

|Analog || CAM || GPS || Video || Math ||'I'|rnir|g || Alarms & Events |

measurementis allowed by selecting the Order tracking checkbox
/| Basic functions (Filter, Formula, Statistics, ...)
: Torsional vibration
in System — Hardware setup — Math tab. Sound level meter(IEC 60551, [EC 50804, IEC 61672)
Human body vibrations (IS0 8041, ISO 2631-1, ISO 2631-5
il Crder tracking
Combustion analysis
Power
Maodal Test (FRF, NMT)

After selecting this option, a tab labeled 'Order tracking' appears in the DEW ESoft Setup screen (see picture below) to

define and setup Order tracking module(s).

To use Order tracking module, please selectand set up first vibration analog channelsin Analog tab

see —» User Guide — Analog in Channel Setup

Add / New Order tracking module

\ 3
Analysis Setup files Ch. setup Measure

= friiat ’ja =ik oo |
e e iz, we U
Store Save Save as File details Storing Analog Math | Order tracking

initial Order tracking
+ e settings / Channel list

When we switch firsttime to Order tracking tab, this tab area is empty (also Order tracking module list), except there only
ii! - Add button is active.

After selecting the Order tracking tab, press ii! button to add new Order tracking module. Only one module can be

used within a session.

Delete Order tracking module

Module can be deleted by selecting him and then using l:!- minus button.

WARNING: Be careful -there is no UNDO function for this command. If you delete a Order tracking module, it

cannot be recovered.
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Setup

When an order tracking is added, we get the following pictures with the settings for order tracking.

[ o ¥ o Qe
@ b2 b | B |33
Store Save Saveas  Filedetails Storing  Analog Math | Order tracking

Add /

Switch view button

oTo = |+ _I iRl B Used Imew Channel LlstI

j . Frequency source Sensor  Frequency channel

V| RY VT [analog puises | [Tacho (analeg) - lsetting/ 3 -

VRV ST Tacho

| Eks_VT ”

W|Eks_ST Calculation criteria - frequency limits

R _LBe Direction RRM - Upermewim Update riteria RPM
Abs_vmg\g:r H Calculation settings 1
Aks_Y/Frequency Delta RPM ‘|—F o REM dmf Mamum ti imit |

t o 0,5 sec t
[ Skip missing RPMs

Order setup ‘Output extracted harmonics as channals
Input channel
RlCEHoniIsE Order resolution 17 Maximum order Harmonics
18(0.125) ord 1 Example: 1.1 5.2.3.58
SR e .
FFT window [7] RMS amplitudes []Real, imaginary
e g
Order setup

Harmonics output channels settings

| < OT_Frequency |

Mame OT_Frequency

Units RPM Calor

Timebase Auto « Async

Max value WH0RPM ———

Output channel
Max

Average £00 RPAM
Min

Min value 0 RPM

[V] Automatic minfmax

This screen has the following main sections:

e Input channelselection e Order setup

e Output channelsettings e Calculation criteria for frequency and time limits

¢ Frequency channel settings e Output extracted harmonics as channels

Frequency channel settings

There are several possible sources of the frequency which can be selected from i it i
-
Frequency source drop down list: ‘m“
Counters
¢ We can have the frequency source as Counters. In this case the angle sensor should RPM channel

be encoder or geartooth. Then we select the sensoritselffrom Sensor drop down list

and the source where this sensoris connected to.

We can select any counter sensor.
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If we choose the encoder, then we need to connect the encoder to the counter input. -

Please note that only Orion counters can be used in this case. o8 -
100 ns

By selected encoder on this section we have two additional settings. 200 ns

Input Filter defines the digital filter of the data to prevent double triggers ?DI_.DSHS

(same function as in counters). iE:

Invert options inverts the encoder direction if it counts in negative since order tracking 3 s

supports only counting in positive direction.

e Second option is to select the Analog pulses as the source. In this case the sensor should be connected to analog input
and the angle sensor math is used for getting the angle and the trigger from analog data. Please be careful that the

sample rate is high enough to catch the pulses also at high frequencies.

Define the trigger levels by pressing the D button which appears on the left side of the Frequency channel field — after

pressing this button we get Angle sensor setup window. — see - Angle sensor

When the D button (on right of Sensor field) is selected, we get Counter sensor editor window where angle sensor

should be defined. — see —+ Counter sensor editor

e Third option is the RPM channel. In this case the frequency source comes directly from analog channelwhich
measures the frequency (like DAQP-FREQ-A).

e Fourth option - Torsional vibration is available when we have torsional vibration. The source can come directly from

torsional vibration.

Calculation criteria - frequency limits

In this section we need to define the lower (Lower RPM limit) and upper (Upper RPM limit) rotation speed which we
would like to see and the difference (Delta RPM) in rotation speed. These three parameters are important for reserving

memory of waterfall FFT based on the order tracking.

We can also define the Direction of triggering either to capture only Runup, Coastdown ki

or Both. This criterion will tell the order tracking module when to take the measurements. Eed —
Runup

Here can we also Skip missed RPMs with checking this box. Coastdown

Calculation criteria - time limits

. . . . Update criteri

In this section we define the time Update criteria from drop down list for taking new RIS it
Al -

samples. We can define to acquire the data Only at first time Runup / Coastdown or —

Always when passing through some frequencies. Cnly first time

We can also define the Maximum time limit. If the frequency doesn't change within specific time, we will still get another

point for harmonics and 3D history.

Order setup

In this section we define the order history FFT properties, but also the properties for order extraction.
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First we define the Order resolution, which reflects also the minimum number of revolutions Order resolution
acquired for single calculation. If we set 1/16 order for the resolution, we need to acquire at least [L’B (0.125)
16 cycles for a single data point. 1

1;4;0.255

1,"‘16 (0.08)
1/32 (0.03)
1/64 (0.015)

The Maximum order defines how many orders (harmonics) we will get and can be selected Maximum order

from drop down list.

[l
mi

32

128

This value and the maximum RPMdefines the sample rate needed for acquisition. If the sample rate is not high enough,
this will be written as the error message in the caption.

FFT window
We set (select from drop down list) also the FFT window type for calculation of the history FFT.
Blackman -
for hints about recommended using Window type — see — Eecte_mgular
anning
Reference Guide —» Theory of frequency analysis Hamming
Flat top

Triangle

Exu:unent down

Output extracted harmonics as channels

Order extraction setup

We will see all the orders in the history FFT, but if we want to draw the Bode or

Nyquist runup plots (in the x-y recorder), we need to have the data available as the Harmonics

channels. In this section we define the orders (or harmonics) which will be available 1;2;5:8 Ex

as channels From the list (see right) or All.

If we have the frequency source with reference point (tachoor encoder), we can get also the phase, real and imaginary
component of each harmonic.

OUTPUT channels settings

The lower-left area displays the output channel settings with fields like in the analog channel setup: Name, Units,

Color, Min valand Max val, also symbolic display of signal values.

for detailed information about this Output channel setting see — User Guide — Sound Level

Order tracking can have more output channels according selection in Output extracted harmonics as channels.
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Analysis of internal combustion engines is possible with DEWESoft Combustion analysis package.
During the measurement we can see typical combustion values like: Cylinder pressures, MEP values, heat

release (TI, TQ, burn angles), knocking factors,...

Required hardware

DEWESoft Sirius

Required software

DEW ESoft PROF or higher and CA option

for hints about Combustion analysis see — DEWESoft Tutorials

To work with DEWESoft Combustion analyzer we need to do:

Activate hardware

Combustion module

or modify hardw are settings:
e analog and counter channels on Hardware setup window with Analog setup

¢ Counter setup

Enable module

Add module

Delete module

Combustion analysis setup to select CA type: Engine, Angle sensor, Calculations, Heat release,

Activate hardware

Knock detection and then define all settings

To activate your hardware or modify hardware settings, please select DEWESoft USB from the drop down listin the

Systemmenu —» Hardware setup... » Analog tab.

Enable Combustion analysis module

After hardware setting and channels setup DEW ESoft Combustion analysis module measurementis allowed by

selecting the Combustion analysis module checkboxin System menu - Hardware setup... - Math tab.

m‘ Hardware setup

|Ana|og || CAN || GF3 || Video |w|'ﬁming || Alarms&E\rents|

Encoder pulses limit 2

|| Check encoder pulses
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After selecting this options, a tab labeled Combustion analysis appears in the DEWESoft Setup screen (see picture in

Add Combustion analysis module chapter below) to define and setup Combustion analysis module.

Add / New Combustion analysis module

-

uisition Analysis / Setupfies | Ch. setup | Measure

L Acq
o m P Loy E oy L+ 1) F_;
6 ol BEL | WY amd Ao 00 1!
Store Save Save as File details Storing Analog Math | Combustion
+ . initial Combustion module settings

When we switch firsttime to Combustion analysis tab, this tab area is empty (also Combustion analysis module list),

except there only ii!- Add button is active.

After selecting the Combustion analysis tab press ii! button to add new Combustion analysis module. Only one

module can be used (added) within a session.
New Combustion analysis module is named automatically with 'Combustion analysis'.

cas = -
Y e |

Delete Combustion analysis module

Combustion analysis module can be deleted by selecting him and then using |:| - minus button.

WARNING:  Be careful - there is no UNDO function for this command. If you delete a Combustion analysis

module, it cannot be recovered.

Combustion analysis setup

After add new Combustion analysis module initial (Engine) setup screen is displayed:
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\ E3 o [NoaDadze |~ 7
@ m‘i)‘ Setup fles ‘Ch‘semp| Messre @ e |0 sewr
@ g iy B -

Store Saveas  Filedetails Storing  Analog
remove

switch
view button

5 i —re—| -

- Combustion analysis (CA) type

E Frigne l‘;" Anle sensor ]é Calalations Mmmm gy Knock detecton

Engine type Cyiinder count: Compression Stk Gl pEeh] i

4-Stroke - Standard =1 v 9 73 76 131

Fuel type Polytropic exponent | bbb it Engine templates
M} 2 ch !:a;

s 1z | T

e ctings For sl o

Cylinder Ref.cyl. 1 !i

Pressure channel ATD

Ignition misalig. [*CA] |0

Fiston offset - PO [mm] |0

Crankshaft offset - CO [mn|0

We can set Combustion analysis (CA) in any way we want, but usually the easiest way would be select CAtype and then

define all settings of particular type:
e Engine

e Angle sensor

Calculations

Heat release

Knock detection

When the View Channel List button is selected, Channel list is displayed.

1. Engine setup

After selecting Engine type CA or after new CA module is added following setup screen is displayed:

@ Bz b8 B33

L= Switch view
Store Save saveas Filedetails Storing Analnn Math channel list
Add / Remove |
P = |+ _I module buttons cylinder geometry I R —— I
data with sketch
o " Wy

Engine type Cylinder count: Compression

Stroke [mm] Bore [mm] Rod [mm]

+Stoke -Standard v 1 v 13 =
Basic engine
e _ parameters PR
Gasoline -] 1,37
Suggested: 1.32

Cylinder Ref. cyl 1 | Calculated cylinder manage Engine

Pressure channel kro |ZI volume templates

Ignition misalig. [*CA] a

Piston offset - PO [mm] 1]
Crankshaft offset - CO [mm 0

Cylinders channel data

SOI/EOI channel <Unassigned>
Mo. of injections o
SOI trigger level o
EOI trigger level a

Additional channels <Unassigned:>

DEWESoft X1 - User Manual (Beta version) page |239
© 2013 DEWESoft



User Guide Combustion analysis
Measurement setup Dynamic signal analy sis

Settings and entered values for Engine CA type are divided on following sections:
Basic parameters
Geometry
Calculated volume
Engine templates

Cylinders

Basics parameters

Basicparametes |
Engine type Cylinder count: Compression
[4—Etroke - Standard v] 1 - 18
Fuel type Polytropic exponent
lGasoline VI 5|.,3? i
Suggested: 1.32
From drop down list can be selected:
Engine type Cylinder count Fuel type
Engine type Cylinder count: Fuel type

4-5troke - Standard
2-5troke - Standard
4-5troke - Custom V
2-5troke - Custom V

Gasaline - Direct Injection
Diesel

Fuel type defines calculation procedures, so

. it is important to select the correct setting.
Engine type can be 4-stroke (for example

car) or 2-stroke (motor bike).

Emmm.p.NIH

Compression is the ratio between total and compressed volume:
Re=WVd +Vc)/ Ve

Vd =sw ept volume
V¢ = clearance volume

Polytropic exponent

The polytropic exponent is a fixed value for entire stroke. Itis important for calculation of thermodynamic zero and for heat

release. If you don’t know the polytropic exponent for your engine, take the suggested value for each engine type.

Geometry

Stoke[nm]  Bore [mm] 7 Rod frmm]
73 76 131

On the drawing on the right you can see what value should be enter in corresponding field.
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Calculated volume

As soon as you enter the previous values and define the cylinder pressure

channel, minimum and maximum volume of the engine will be calculated and
0,02 0,35

shown here.

Engine templates
All that information about engine type and geometryis stored in DEWESoft setup

file. But you can save it to XML file (in DEW ESoft directoryCAEngines. xml) for

[ Add ][ Delete ][ Save ]

easier handling of the geometry data.

Buttons:

Add ... adds new template - after Adding new template the name should be keyed in
Delete ... deletes currently selected template

Save ... saves changes to currently selected template
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Cylinders
Cylinder Ref. oyl 1 = ‘ cyl. 2
Pressure channel ALD <lUnassigned =
Ignition misalig. [°CA] i} 0
PFiston offset - PO [mm] a 0
Crankshaft offset - CO [mm 0 ]
S01/E0I channel <Unassigned > <lnassigned =
Mo, of injections a 0
501 trigger level a ]
EQI trigger level [i} 0
Additional channels <Unassigned = <lnassigned =
Cylinder Reference cylinderis the one thatis used for all calculations as base (itis the one

Pressure channel

Ignition misalig. [°CA]

Piston offset - PO [mm]

Crankshaft offset - CO [mm]

SOI / EOI channel

No. of injection

SOI trigger level

EOI trigger level

Additional channels

which has zero misalignment). Select it by clicking in the cylinder row. In our

example thatis cylinder 1 (grayed).

In this row you select pressure channel for a given cylinder. At least reference
cylinder needs pressure channel for correct calculations. Channels must be set

correctly in the Analog setup (scaling, name, color).

This is how cylinders are fired, with what delay (in degrees). You must know this for

your engine.

This is offsetof the piston pin (usually zero).

This is the offset of the crankshaft pin (usually zero).

Channel for calculation of start and end of injection.

Number of injections - we will have the same number of output channels for angle of

startand end of injection.

Trigger level for start of injection (always takes positive edge).

Trigger level for end of injection (always takes negative edge).

Additional channels are not used in any calculations, but can be shown in displays.

Channels must be set correctly in the Analog setup (scaling, name, color).
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2. Angle sensor setup

After selecting Angle sensor type CA following setup screen is displayed:

= = | . [ o0 [H
@ o g 2] 00 ‘

Store Save  Saveas  Filedetals Storing  Analog Math | Combustion
cAD M | view Channel List
lﬁ Engine |\ calatons |/ Thermodynamics gy Knock detecton

Samping Angle sensor type: Miss teeth-58-2 Connected to Resolution  (Upper speed limitis 833 RPM)

e Sensor / sampling

| Time domain - |s0-2 | ‘ ‘ |arz v| [1deg.;360pjrev - Lo

Trigger offset No. of cycles Thermo. loss angle TDC detection Cylinder must nat be fired for TOC detection] Top dead center location

-163 [=cAl 120 0,7 | Start TDC wil be performed on reference cylinder 1 and detection

N

Reference oylinder

831 [C]

Settings and entered values for this Angle sensor CA type are divided on sections:
Sensor and sampling
Top dead center location
Top dead center detection
Display graphs

Values table

Sensor and sampling

Sampling Angle sensor type: Miss teeth-58-2 Connected to Resoluton  (Upper speed limit is 833 RPM)

|'I'|me domain - | |GD-2 - | |_|

|.-5.I 1 v| | 1 dea.; 360 pfrev -

From drop down list can be selected:

Sampling type

Sampling
Sampling type is the most important selection for behavior of combustion
analysis. [Tlme dornain x|
Ang!e_dpmlain
Internal clock will acquire the data in time domain and recalculate to angle Time domain
domain. It will be slower, but we are able to do all time based calculations.
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Angle sensor type: Miss teeth-58-2
Angle sensor type
|50-2 -
Angle sensor depends what sensor we connected. Encoder-360
Encoder-512
Encoder-900
When G button is selected, the Counter sensor editor window appears to Encoder-1024

Encoder-1800
Encoder-3600
a0-2

36-2
CDM-380
CDM-720

Cnt sensor

define counter sensor.

Connected to Connected to

Here we define physical connection ofthe sensor. Ifuse external clock with h
CA-CPU, it will show the CA-CPU inputs. If we use internal clock, it will offer the AL 1
counter inputs for encoder and CDM sensors and analog inputs for geartooth :% %
with double or missing teeth. Al 4
Al 5
Al 6
AL 7

Resolution

Resolution will define the number of points per one engine revolution. Resduion  (Upper speed imitis 833 REM]

|1 deg.; 360 pjrev 7]
2 deg.; 180 pfrev
1 deg.; 360 pfrev
0,5 deg.; 720 pfrev
Setup | . . 0,2 deg.; 1800 pfrev
When button is selected, the Angle sensor setup window 0,1 deg.: 3600 pfrev

Higher number will give higher accuracy, but will also bring more

calculation load.

appears to define angle sensor.

for information about Angle sensor setup see — User Guide —» Angle sensor

Top dead center location

Trigger offset s

Trigger offsetis the offset from the trigger to top dead center of the reference cylinder. -168 [cAl

Value in this field we can decrease whit | * | button and increase with [ .* | button.

Top dead center detection

Mo, of cydes Thermo. loss angle TDC detection

120 0,7 TDC will be performed on reference cylinder 1

Cylinder must nat be fired for TDC detection!

No. of cycles
Number of cycles defines the number of averages to take in TDC detection procedure.
Thermo. loss angle

TDC detection procedure will search for pressure peak, but this peak is delayed for some angle compared to the top dead
center. We enter this offsetin this field.

TDC detection
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When |E button is selected, table with values appearinstead on right side table:

TDC detection Min Ave Max Std Cyde

Cancel | ] 0 0 0 0 [ca]

Cancel

Now the Start button change to I lbutton and with selecting this we can stop TDC detection (button change

again to Start). When TDC detection is finished, the Average offset will be taken as the trigger offset.

3. Calculations setup

After selecting Calculations type CA following setup screen is displayed:

.0 . = oy oo -“ti
iy sig D) 00
Stare save saveas  Filedetails Storing  Analog Math | Combustion
e g F——
Total average e
ﬁ éﬂd'&”dua‘sﬂmngi o r | Individual values .
5| Enginc \ % ngle sensor v; Calaulations | = ~ g Knock detection
Statistics Derivation Statistics Derivation /| Statistics -
Overal settings
VI MER MEP Heat release [Average =]
Correction principle First ref. point Second ref. point
Thermodynamic zero - -100 [ecA] 65 [caj  Zero pointcorrection

Settings and entered values for this Calculations CA type are divided on sections:
Individual calculations
Overall calculations
Zero point detection
Display graphs

Values table
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Individual calculations

Statistics are selected by default since these values are needed also for further

calculation. The maximum pressure and position are included.

Derivation calculates the pressure derivation and adds value and position of

pressure rise. When Derivation is selected, on graph appears also this value.

MEP option adds net, gross and pumping MEP values.

Overall calculations

With overall calculations the Sum for all cylinders are added. When we select

Average, we will get an average pressure in all cylinders for entire stroke.

When Aligned is checked, we will get pressures for each cylinder at the top dead

center to show the envelope of pressure peaks (for example at cold start).

Zero point detection

Statistics [ Derivation
MEP

Statistics

[Auerage - ]

Statistics
Average =

Average
Aligned

Correction prindple First ref. point Second ref, point
Thermodynamic zero v] -100 [FCA] -65 [=CA]

Correction principle

There are three basic correction principles for the zero point correction.
Thermodynamic zero assumes polytropic compression and finds the
absolute pressure offset according to it. The polytropic exponent, start and
end angle for this calculation needs to fit the real compression (without

ignition).

Correction principle

[ﬂ]ermodw*»anic ZETD -
Mone

Thermodynamic Zero
From known zero value
From measured zero value
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4. Heat release setup

After selecting Heat release type CA following setup screen is displayed:

T . - anil (1] ‘"li
i eig ; et ! e
Store Save Save as File details  Storing Analog Math Combustion
CcAD - + -— [ Used ] [\-‘iew Channel List
- 4 .
] ol Engine T Angle sensor !;. Calculations x_x Knock detection
7] Temperature
Gas mass (effident) Intake pressure Intake temp. Val. effidency
0 [a] 1 ba] ¥ [=c] 0,9
| Calculated Measured
| Heat release
Start angle End angle User point: TQ unit TI unit
-30 0 75 g [mosideg ] [kynos -

Settings and entered values for this Heat release CA type are divided on sections:
Settings
Display graphs

Values table

Settings

Calculate heat release

This option switches on or offthe calculation of the heat release.

Starting and ending angle

Heatrelease is veryintensive calculation and we can limit the range of calculation only around top dead center.

User point

Heatrelease creates several output channels with angle values for certain amplitude values - 5, 10, 50 and 90% (called

15,110, 150 and 190). Additionally we can define one user point called IXX where the XXis the percentage value of the heat

release defined here.

TQUnit TQ unit
We can either have the physical unit for the heat release or have it expressed in s siiag
k1fm~3jdeg |
percentage. o,
1fdeq
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TIUnit TI unit
. , . . . k3jm3 x|
We can either have the physical unit for the integrated heat release or have it expressed
in percentage. o
]

5. Knock detection setup

After selecting Knock detection type CA following setup screen is displayed:

e el | _ s 99 [
ol o aad 1!
Store Save Save as File details  Storing Analog Math Combustion
CAD - L — [ Used J I\c'iew Channel Listl

I:Q_. Engine |‘:‘" Angle sensor & Calculations J Thermodynamics rﬁ"_‘}Knm:‘-(dehecﬁon

[ Knock detection (Method Mannesmann VDO AG)

Lowpass filter: 40 [taps]

Shift reference window:
Highpass filter: -1 [taps] Speed Correction
Moise threshold: 0,05 [bar] 1000 [RPM] 1] [=Ca]
Reference signal window width: 30 [=CA] 6000 [RPM] 0 [Ca]
Knock signal window width: 30 [eCA]

Settings and entered values for this Knock detection CA type are:

Knock detection (Method Mannesmann VDO AG)

Knock detection is the principle for finding the amount of knocking due to late ignition.

Lowpass filter and Highpass filter

In these fields we define Number of taps (according to angle resolution) of average filter to cut low and high pass part of

the signal.

Noise threshold

Is the value which defines the lower limit for calculation of values.

Reference and knock signal window width

The width of the window on left and right side of the pressure signal.

Shift reference window

Is two pointlinear scaling offset definition how much the calculation window is shifted for different speeds.
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Frequency response analysis is a process to determine the transfer characteristic of system. Itis most often

used to find the natural frequencies of mechanical structure using hammer or shaker excitations.

Required hardware Dewe43, Sirius

Required software DEWESoft DSAor SE, PROF and FRF option

Activate hardware

Hardware setup |z

|Anal0g || CAN H GRS || Video | Qﬁ&ﬁ | Timing H Alarms & Events || Analog out H MET || Flugins || Reegistration |

[ | Basic Functions (Filter, Formula, Statistics, ...}

[ | Tarsional vibration

|| Saund level meter{IEC 60651, [EC 60804, IEC 61672

|| Human bady wibrations (IS0 8041, IS0 2631-1, [50 2631-5)
|| Order tracking

|| Combustion anahysis

Modal Test (FRF, MIMT]

Module properties (selected module has no properties)

Registration status

TRIAL (24.12.2010)

Visualize transfer function calculation

How to visualize transfer function calculation with FRF Geometry visual control see Geometry display

MODAL TEST (intro)

Modal testis mathematical module that allows us to calculate transfer function (H) between two signals.
H = Output / Input
Input and Output signals are usually mechanical or electrical nature. Mechanical means exciting structure with hammer

or shaker and measure response with accelerometer. Electrical can be for example input and output voltage of amplifierin

order to get transfer function of amplifier.
Transfer function (H) is a relation between two signals in a complexform (real and imaginary vs frequency).

Two standard approaches for calculation of transfer function (H) are supported in DEW ESoft:

a) FRF calculation (triggered, free run)

b) NMT calculation (step sweep, manual)
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INPUTS

Excitation channels and response channels

Index - indexof measured point (according to geometry).
Direction -in which direction (x, y, z) we measure certain point (according to geometry).
Sign - in which direction of axis we measure (+, -).

Input - Input channel thatis physically connected force or acceleration sensor.

Excitation channels

AO channel - AO channel which is used for driving shaker.

Wanted force - peak level atwhich the shakers will be held during measurement.

Force limit - error in percent from wanted force which is allowed during measurement.

Wanted phase -can be zero or 180 degrees. It depends on how our shakers are positioned and which mode we want to

excite.

Phase limit - errorin degrees from wanted phase which is allowed during measurement.

P F§ 7 e
- - , > e 1 &
g g | Bl o 7| [l TR
Store Save Saveas  Filedetails Storing Analag CAN  Analogout Combustion | Modal Test Psephometer  canout
o 34—

Calculation type

Step sweep (MMT) v

Settings

Frequency source Update time Settling time

From channel o1 v [0 vls

Function generator settings

Stark freq. Stop freq. Delta freq. Sweep time

o fw ][ | -
Excitation channels Response channels
B [7]adjust force.  Foree limit % Phase limit Eldeg. B [C]stop test if any excitation exceeds
Index | Direction | Sign | Input | Aochamel | wantedforce | Wanted phase | Index | Direction | sign | Input |
1 ® + <Unassigned > <Unassigned > 20 i 1 X + <Unassigned:
CALCULATION
FRF

Transfer function is calculated via standard FRF algorithm. Itis possible to calculate all excitation/response pair at once or
in groups (use group check box). When using group calculation you can have rowing hammer/accelerometer method. You

can also move groups of sensors.
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. DEWESoft - Setup: FRF.d7s DEWE-43 -8 x
Lo N
Acquisition Analysis Setup files | Ch. setup | Measure @ Help {3 Settings
B — 5 "
2 oy s oo ¥
e H = 5= 00 Wk
: s arn A hometer  ca
Store Save  Saveas Filedetails Storing  Analog Counter  CAN  Analogout  Math | Modal Test PSoP CANOut
Math
J +—
Triggered (FRF) % | [Juse function generator [l Group channels
Pretrigger Trigger level [] Dauble hit detect. level Lines Aweraging type
=0 ¥l |1 il I¥] 512 ~ | |Linear -
L L
Index |Direction | Sign Input Graup Index | Direction | Sign Input Group
1 % + Harnmer Excitation 1 ® + R1 Wing
H 3 + R2 Wing
3 i + Rl Cabin
4 X b R2 Cabin
5 ¥ + R1 Hull
& ® + R A Hul
> DEWESoft - Setup: FRF.d7s DEWE-43 -8 x
Lt N
Acquistion  Analysis Setupfles  Chosstup  Msasure | Print  Design |£) Edit g Help  {y Settings
Store Stat  Fresze | Overview | Scope Recorder FFT 72
- NPUT | P =l
=] = — A =] (=
a [ ” Q
T NeExtpoint Amplitude_130+]13+
< Ampliuds
[=]+] coslz » el
— = Amplitude_2%+{1%+
[ransparent [ = Amplivude_3KH1x+
— Amplitude_4%+/1X+
g < Amplituds_S¥+]1%+
= Amplitude_6X+{1%+
Auto scale | OFF L4 = Coherence_1%-+/1%+
Graphtype |Automatc v = i A
= Coherence_3¥-+/1%+
Hista, bype | Full v — Coherence_#4+/1%+
a Axis bype ¥ Axis kype = Coherence_S+/1a+
Lin ¥ | Log b — Coherence_gX+/1%+
Murnber of ticks < Excitation_1¥+
Auto > ~ Hammer/Data Histary
[(single values axis = Im_LE+/1%+
= = Im_Z8+[1%+
= Im_3E4 1%+
Channel cursor - T
= Im_SKH1%+
— Im_65+[1X+
= MIF

Data collection can be done in two ways:

a) Triggered - blocks of data are taken when trigger level is exceeded.

Pretrigger - how much data will be taken before triggeris reached (in percent of block size).

probably miss some data on the beginning.

Trigger level - trigger level in units of input channel.

Phase_1xX+/154
Phase_22+/15+
Phase_3&8+/15+
Phase_4X+/1%+
Phase_Sx+/1x+
Phase_6x+/15+4
R1jData History
R2iData History
Re_ 1%+ 1%+
Re_2¥+18+
Re_3K-+H1%+
Re_4%+/15+
Re_S¥+/ 15+
Re_BX+18+

If this is set to zero we will
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MTO v| dn - % [ Offline ] [ View Charinel List
“ | []Use Funckion generator [ aroup channels
Pretrigger Trigger level [CIDouble hit detect. level Lines Averaging type
= e [M] [r] 512 v Linear v

DEWESoft - Datafile: FenceHammerFRF.d7d
L

Acquisition | Analysis  Datafles  Setup | Review | Print  Export  Desin 2] @ Help
i " o [stoving started st 2252010 14 &l &
€« VP PP ‘p\ . o H = [~ [wi- | [l | storing stopped at 22.5.2010 1
— i | : P |storing started st 2252010 1
Play  Repisy spesi: 1% Mode Sound  Offfinemsth Auts Recalc Overview | Sope  Recorder FeT orhg sartan M e p el e v
= =1 L
= E
Diplvname [ e
veriem Hammer
Teon AL
o3 e
v
R3
Arrangement R
Move right RS
Remove e

Remove display [ 7o mmm oo = N U NS R U RE

Select template
Custom v

With selected template:

Add as main display
Add as sub display

R10

¥ 8% vm

TF 12412+
TF 22+/12+
TF 3z+/1z+
TF d4z+/12+
TF Sz+/12+
TF 62+/12+
TF 7z+/1z+
TF fz+/12+
TF 9Z+[12+

Y Y Y Y YYYYYY

TF 102+{12+
MIF

Awe Counk

Infio

_;_ I Reject last

TF_ilz+fiz+
TF_Zz+fiz4
TF_3z+f1z+

i) TF_d4z+iz4
1

R
I .""'” I| \‘h"- “\ ‘“IJl il il \"“"'““Ml’f'
\‘7 |l I"',r,‘ll | L

il

['\Wu i
Ehtl
|

| TF_Setflzt
| s - TF_go+ilz+

o

x

{a Settings

=
Q

Double hit detection level - signal will be searched for peaks and if there is more than one peak which is higher than

double hit detection level you will get a warning that double hit happened. You can check

that on excitation spectrum. Then you can reject this measurement or continue.

Pretrigger Trigger lewel & [v|Double hit detect. level

5 W op (200 [%] 150 [%]

DEWESoft X1 - User Manual (Beta version) page (252

© 2013 DEWESoft



User Guide

Frequency response analysis

Measurement setup Dy namic signal analy sis
% DEWESoft - Setup: FRF.d7s DEWE-43 -8 x
L N\
Acquisition  Analysis Setup files  Ch. setup  Measure Print Design \£] Edit & Help {3 Settings
Store Start Freeze Overview Scope Recorder FFT
E=

|

o Double hit detected!

[ransparent [ "]
[¥]unified properties
[¥]single time axis
L=}
Feal data =
[¥] Show events

[“]1nterp. async channels
Draw sample points

[]show frame
[ show cursar
=
Fislative: v
=2
4 =

[single values axis

[(]shaw cursar values

INPUIT ‘@
Next' poiht Reject [ast

¥ 5 ar

Hammer

¥ 98 Math
= Trig

¥ 38 mmo
= five Count
= Info
= Reject last
< Mesk point

Reject Last -in triggered mode itis also possible to reject last block of data if we made a false measurement. This

can be done via control button in the measurement. If we reject a block then the average count decreases

by1.

DEWESoft - Setup: FRF.d7s

B Disk lefi: 10,2 GB

t= 10,0428 sec CPU:30: 5 9% o s
) B

|£) Edit @ Help  {y Settings

L
Acquisition Analysis Setupfiles  Ch.sstup | Measure | Design

@ O m om m

Store . Stop  Freeze | Oveview | Scope  Recorder FFT 7

e Excitation/Wing

[]Transparant
[¥]Unified properties
[¥]single time axis

Real data

[] shaw events
[¥]1nterp. async channels
[¥] Draw sampls paints
[]5haw Frame

[¥]Show cursar

FRelative

4

[single values axis

[1show cursor values

Next' point
= #fwve Count
Hammer
— Info
— Mext point
o at
Reject|ast
RZ
~ Reject last

= Trig

DEWESoft X1 - User Manual (Beta version)
© 2013 DEWESoft



User Guide

Frequency response analysis
Measurement setup Dy namic signal analy sis
N DEWESoft - Setup: FRF.d7s E Mem left: 1675ME. "‘ t = 10,0426 sec : Icuu;z'n;s% -8 x
- Acquisition ,nna@is Setup files  Ch. setup  Measure Design (€] Edit @ Help (g Settings
OO B m m m
Store P Stop Freeze Overview Scope Recorder FFT
S R =@ =
L : Q
— [P : Next point:
o Excitation/Wing p - :Exrw:‘."tt
_ Rejectlas
[“Transparent ["a-]
o 2 ‘ ! Reject last
) DEWESoft action { s S R —
(&) Control Channel
Push button v
=2
|
b) Free run - blocks of data are taken continuously (one following another with overlap if specified).
Window - standard window functions for FFT leakage reduction.
Overlap - Block of data can also be overlapped.

MTO

v| g -

% Calculated ] ['v'iew Channel List
Free run (FRF} * | []Use Function generator [aroup channels
‘ind o Cverlap Lines Averaging bype
Blackman ¥ |0 hd 512 - Linear hd

DEWESoft X1 - User Manual (Beta version)
© 2013 DEWESoft




User Guide Frequency response analysis
Measurement setup Dy namic signal analy sis

DEWESoft - Datafile: FenceSweepFRF.d7d -

o

x

L) i N - o
Acquisition | Analysis Datafiles  Setup | Review Print Export  Design (] Edit & Help (g Settings
<« o W) = = B B mE B i e
Play  Replay spesd:1x Mede Sound  Of ath AutoRecale  Save Overview | Scope  Recorder FFT 7
e N
= E— ——— R
[—]+] =]l » : '-‘iH”
[ransparent [ RL
[¥]unified properties e
[¥]single time axis (]
-] R4
Real data v g:
[¥] Show events i
[¥]1nterp. async channels 7
[¥] Draw sample points i
[1show frame HEe
=) R9
Relative d 2D
¥ [ A0
=2 » [ Fren
4 I T R s i T i IR s i (=] Trig
[single values axis [ amel
» 2] Phase
WS s P [ Offset
dtiUU:Ul:35 ¥ 5% Mo
w1 w2 — Awe Counk
= Info
= Raject last
Common settings
Lines - number of lines for FFT (block size equals two times lines).
Averaging type - Linear, peak hold, exponential (you can also define slope falloff in percent).
Lires Averaging bype
512 b Linear b
NMT
Normal mode technique for transfer function calculation where you can find frequency and phase of transfer function more
exactly. Thatis because of two things:
-in manual mode you can really tune to the exact frequency of the resonance.
- in step sweep mode you go slowly up with the frequencies so that ringing from one frequency line before is
interfering with the current frequency as little as possible.
a) Step sweep - in step sweep we excite the structure with sine wave calculate response, wait for some time and than
continue to next frequency.
Settling time - NMT waits this amount of time before taking any new data (so the signal settles).
Start frequency - start frequency for sweep.
Stop frequency - stop frequency for sweep.
Delta frequency - frequency sweep step.
Sweep time - how fast you sweep from one frequency to the other.
DEWESoft X1 - User Manual (Beta version) page |[255

© 2013 DEWESoft



User Guide

Frequency response analysis

Measurement setup Dy namic signal analy sis
Y DEWESoft - Datafile: FenceSweepN™MT.d7d EE
Atq;_nsmnn Analy\ss Datafiles | Setup Review Print Expott & Help 3 Settings |

e ‘E = -~ | *;“ ﬂi—

Channels Events  Dataheader Filzlocking | Modal Test| Psophometer 5rs
mT0 v o -

Step sweep (NMT)

Frequency source Update time Settling time

0t v|s [0 vls

Start Fred, Stop freq. Delta freq. Sweep time

190 z10 1 1

(-]

Index | Direction | Sign

Force limit |15 o

dijust Force Phase limit |20 deg.

Input AC Channel Wanted force | Wanted phase

1 H + El - Bk AO1-BK 2 0

z ® -+ EZ-VB AOD-YE 2 0

Caleulated I [ Vigw Channel List

+ E] [l 5top test i any excitation excesds |10

Index | Direction
1 z

z

Wom o A R W
"

Sign

ol By B - e ool

R1
RZ
R3
R4
RS
RE
R7
R
Ra
R10

Input

DEWESoft - Datafile: FenceSweepNMT.d7d

Datafiles  Setup | Review Print

4 0 PP |— ‘,\ .
Play  Replay speed: 1x Mode  Sound

A
Acquisition | Analysis Export  Design

=

i O
Offline math Auto Recalc Save Overview Scope

Recorder

FFT

|£] Edit

-8 x

@ Help  {y Settings

storing starked at 22.5.2010 14:43:26.675.0
storing stopped at 22.5.2010 14:45:15.770.2

[ = = ¥

el

[[JTransparent |

Auto scale | OFF
Graph bype | Automatic
Histo. bype | Full

% Auds type ¥ Axis bype
Lin ~ | Lin

Mumber of ticks
Autn ~ | Auto

[single values axis

Channel cursor

¥

I
Q

TF 1z41z+
Amplitude_1z+1z2+
Phase_lz+/1z+
Re_lz+{lz+
Im_iz+iz+

TF 22-+12+
Amplitude_1z+/22+
Phase_1z+/2z+
Re_lz+[Zz+
Im_1z+f22+

TF Jz+flz+
Amplitude_1z+/32+
Phase_lz+/3z2+
Re_lz+/3z+
Im_iz+f3z+

TF 4z+f1z+
Amplitude_1z+/42+
Phase_lz+i4z+
Re_lz+/M4z+
Im_iz+f4z4

TF Sz4flz+
Amplitude_1z-+Sz2+
Phase_1z+/5z+
Re_lz+/Sz+
Im_lz+)5z4

TF Bz+f1z+
Amplitude_1z+/62+
Phase_lz+/62+
Re_lz+[6z+
Im_iz+j6z+

TF Feilz+
Amplitude_1z+/72+
Phase_lz2+[72+
Re_lz+[7z+
Im_lz+{7z+
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b) Manual - in manual mode we can tune the frequency at which we want to calculate response really exactly

(we drive AO manually)

Start frequency - frequency at which we start searching for resonance.

DEWESoft - Datafile: FenceManualNMT.d7d
] N
Acquisition Analysis Diata files Sebup Review Prink Export

H E =] ~ “;” [

Channels Events  Dataheader Filelocking | Modal Test| Psophometer 5rs

MT0 v +—

Manual {NMT) v

Frequency source Update time %
0.1 |5

Start Freq.

200,5

LJ

Index |Direction | Sign Input AC Channel Wanted force | Wanted phase
1 z + E1 - BE A1 - BK 2 1)

O

Index | Direction

[ IR ST R &)

z

z

Sign

4 EEY o SR ERR . [BRR.o R

R1
Rz
R3
R4
RS
RE
R7
RE
R9
R1O

T

@ Help | {3y Settings |

Calculated l l\u'iew Channel List

Input

DEWESoft - Datafile: FenceManualNMT.d7d

-8 x

L N
Acquisition | Analysis Datafies  Setup | Review | Print  Export  Design |#) Edit | @ Help {y Settings
- . i | [storing started st 22.5.2010 15:
s W ‘,\ . =9 . [~ ] [wi-] [l | storing stopped at 22.5.2010
Play  Replay speediix Mode  Sound Offline math Auto Recale  Save Overview Scope Recorder FFT
= L =
‘ + | Cols |1 = Phase_tz+/4z+ ~
— = Re_lzt+f4z+
[ Transparent 2 Im_lz+4z+
[]unified properties ¥ TF Sz+12+
ingle tme axis = Ampltude_1z+/52+
— Phase_lz+/Sz+
= Re_lz+/Sz+
Ficaddta = Im_lz+/5z+

Show events
nterp. async channels
Draw sample points
[1show frame

Relative

4

[Csingle vahiss axis

[(1shaw cursar values
dt = 32,6043 5
w1 w2

v TF 6212+
Amplitude_iz+(6z+
= Phase_lz+/6z+

— Re_lz+jbz+
= Im_lzHez+
v TF 7z+/1z+
= Amplitude_1z+i7z+
= Phase_lz+/7z+
= Re_lz+7z+
= Im_lz+/72+
¥ TR BzHlz+
= ampltude_1z+8z+
= Phase_lz+/gz+
— Re_lz+f8z+
= Im_lz+/8z+
¥ TFZH[lz+
— Amplitude_1z+/97+
Phase_lz+/92+
= Re_lz+/97+
= Im_lz+f92+
v TF 1024 12+
ampltude_tz+10Z+
= Phase_lz+/10Z+
= Re_1z+/10Z+
= Im_1z+/102+

= Frequency
= MIF
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Common settings

Update time - size of block for NMT calculation in seconds.

IIpdate time

0.1 W o

Excitation channel settings

Adjust force and phase -if we wantto use more than one shaker we need to mach phases and forces of that shakers

that we can correctly calculate transfer function.

Force limit |15 i Phase limit |15 deqg.
Index | Direction | Sign Input AQ Channel ‘Wanted Force | Wanted phase
1 by + <Unassigned > <lUnassigned = 20 1]

Response channels settings
Stop test if any channel exceeds - this is justa safety that we don't damage our structure. When the response

acceleration from our system is above the limit analog out and measurement are

stopped.

E] []5top test if any excitation exceeds |10

Index | Direction | Sign Input

1 k4 + <lnassigned

OUTPUTS

a) For each measured point:
Amplitude - signal amplitude.
Phase - signal phase.
Real - real part of a signal.
Imaginary - imaginary part of a signal.
Coherence -is areal value between zero and one. If the value is one then response power is caused totally by input

power. Avalue less then one indicates that measured response power is greater than that from input
power (noise...).
b) For excitations:

Excitation spectrum - FFT spectrums of excitation signal.

¢) Common channels:
Info -information about which pointis currently measured.

MIF - mode indicator function is a function ranging from zero to one and shows where resonances are.

Ave Count - number of collected averages.
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Reject last - this is a channel which can be used with visual control to reject last sample (overload of channels, double

Next point - this is a channel which can be used with visual control to go to next point when grouping is used.

A
Acquisition  Analysis

@ 0O B m m

Store Pause Start

[=]+] ot

[ Transparent |

Auko scale | OFF
Graphtype | Automatic
Hista. bype | Full

% ods bype ¥ s bype
Lin | Lin
Murnbeer of ticks.

Auto ~ | auto

[single values axis

CIRCLE FIT (exact frequency damping estimation)

DEWESoft - Setup: FRF.d7s

INPUT

T
Reject [ast

T 5
DEWE-43 ideighs

|£) Edit @ Help  {y Settings

¥ 98 Math
<. HarmerData History
= R1/Data Histary
= Rz{Data History

¥ §% mmo

P TR I

» TF Z%4{ 1%+

> TESXHLG

TR AXHIN

P TESKHINH

» TF 641+

~ MIF

¥ Exchations

- Excitation_LX+

This is a visual control for basic modal analysis. You can use the yellow cursor in 2D graph and set it to frequency content of

interest. Circle fit will fit will find the nearest peak (resonance) and will fit the circle into that data set. Than it will calculate

damping factor and more exact frequency (between line resolution of FFT).

From cursor channel - yellow cursor on 2D graph is taken for frequency point determination.

Manual - you can manually enter frequency point for circle fit procedure.
Peak search (manual mode) - area in which we will search for peak for circle fit.

Neighbor count - number of neighbors taken into account when doing circle fit.
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\ DEWESoft - Datafile: FenceHammerFRF.d7d -8 x
L N
Acquisition | Analysis Datafiles  Setup | Review Print Export  Design (] Edit & Help (g Settings
™ = <) [storing started af 22.5,2010 14:36:00.733 -~
o BILCE ‘p\ . H = (=] [mi- | [l | storing stopped at 22.5.2010 14:36:27 537
: i : storing starked at 22.5.2010 14:36:28.553
Play  PReplay speedi1x Mode  Sound Offline math Auto Recale  Save Overview Scope Recorder FFT 72 oring <tonped &b 2252010 14:3. v
E= s |
T g sun. 113870
‘ + | o — Re_lz+/dz+
7 = Im_lzHdz+

[ransparent | |

(& From cursor channel

) Manual

He
Fesksearch +/-: He o [ R | R
5 v

212.6.1 Geometry display

= Coherence_lz+f4z+
¥ TFSz4{lz+

— Amplitude_1z+/Sz2+

— Phase_lz+/Sz+

= Re_lz+/Sz+

= Im_iz+)5z4

— Coherence_lz+/Sz+
Y TF 62412+

= Amplitude_1z+/62+
Phase_lz+/62+

— Re_lz+6z+

— Im_lz+igz+

= Coherence_lz+/fz+
¥ TFTa4{lz+

— Amplitude_1z+/72+

= Phase_lz+{7z+

= Re_lz+{7z+
Im_iz+7z4

— Coherence_lz+/7z+
Y TF Bz+[12+
Amplitude_1z+/82+
Phase_lz+/82+
— Re_lz+/8z+
— Im_lz+igz+
Coherence_lz+/8z+
¥ TRO7H1z+

— Amplitude_1z+/97+

= Phase_lz+j9z+
Re_lz+/92+
Im_1z+i92+

— Coherence_lz+/92+
¥ TF 102+{1z+
Amplitude_1z+/102+

~

FRF Geometry visual controlis used to visualize transfer function calculation. It can be found on custom control

drop down menu in design mode. If the icon does not appear, the visual control FRFGeometry. ve mustbe added to

Addons folder of

Mouse controls
- Leftclick: rotate structure
- Rightclick: translate structure
- Left+Right click: zoom

- Mouse wheel: zoom

FRF

ﬂi‘ Polygon3l
" FRF Geometr
FRF 2

v Attitude Indicator
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. DEWESoft - Setup: frf_test new.d7s Ch. OVL E Iern eft: 1701MB “‘ t=0,0332 sec

: CPU: 10;5 %
'
|£) Edit

Setupfilss  Ch.sstup  Measurs | Design @ Helb

FFT

X N
Acquisiiion Analysis

Events

Freeze Qverview Recorder

Stope

Store Stop

A = =
\ + | cosls
[ Transparent | :
Load UNY
(%) Fotate:
(2 Translate
(O Seale
Scale: 1.0 =
Speed: 1.0 E
*e 13 =
. 2 (V ' f_i
(%) From cursor channel
) Manual

Frequency:

There are several options which can be set for the geometry:

Data

Load UNV loads structure data from external UNV (universal file format) file

Editor Opens FRF Geometry editor

Mode

Here you can select mouse left button behavior. It can be set to rotate, translate or scale the object.

Button Reset view will return back to default position.

View

(g Settings

-0 x

=
Q

Scale and Speed values define how much fastand how much nodes should move. Default value for both fields is 1.

Icons in the View section are used to enable/disable view options.

e Nodes

Node labels

Trace lines
Surfaces

Coordinate system
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Show frequency

From cursor channel .. animated frequencyis taken from yellow cursoron 2D graph

Manual .. manually define animated frequency

FRF Geometry Editor

Explanation of terms

For easier understanding, main terms are explained here.

Node

Node is point where sensor is positioned on object. Node is defined with location (X, Y, Z) and rotation around axes

(X angle, Y angle, Z angle).

Trace line

Trace line connects two nodes together.

Triangle
Surface defined with 3 nodes.

Quad

Surface defined with 4 nodes.

Cartesian coordinate system
Usually nodes are presented with Cartesian coordinate system. This means you have X, Y, Z position and rotation around

all three axes. Coordinate system can be used for grouping nodes, because you can later rotate or translate them with

Center point.

Cylindrical coordinate system
Cylindrical coordinate system is used for easier creation of round objects. Points are defined with radius, angle and z

(height) around coordinate systems center point.

Creation of structure

If structure data is alreadyloaded and we wantto make a new one, we click on File — Clear structure.

Nodes

Creation of structure always begins with nodes, so we have to switch to Nodes tab. Now we have to create coordinate
system in which we will define our nodes. This can either be Cartesian or cylindrical. After coordinate system is created, we

+

can add nodes with button.

In the picture below, you can see Cartesian coordinate system with 4 nodes.
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File

1

2
i
4

w| m

Paints

1

s

= I =

B UNV Editor

Center Poin 0

- o] o

=l 2| 2] =

Modes Tracelines | Triangles | Quads

INDEX LABEL
Cartesian C5[1]

% angle

ol ol 2| o

=1 =1 = =

¥ angle

Add Cartesian

al o o] &

Z angle

Add Cylindrical

BIVRAL 47

Right click: Select node

Save and Exit

After nodes are created we can change their rotation (according to how sensor is rotated on object) with all three axes. Node

can be selected with selection in node table or with right mouse click on structure preview window. When node is selected

rotation is shown with small coordinate system located directly on node. In the picture below you can see selected and

rotated node.

B UNV Editor.

File

1
2]
3
4
S
]
T
8
9

10

ol @~ ol e w oM

Points

1

0
1
1
B
0
Tt
2
3
3
B

Center Poing 0

JENY [V [ R R R Y B Y Y

s e ] e e I I [P I

Nodes  Trace Lines | Triangles | Quads

INDEX LABEL
Cartesian C5[0]

X angle

&dd Cartesian | | Add Cylindrical
cs s

o| o| o] of 2| o| o e| of =

¥ angle

2 angle

*slq2
L

Right click: Select node

AL 4%

Save and Exit

When node is selected, we can remove it by pressing

button on nodes tab.
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Trace lines

When basic nodes are defined we can go ahead and add trace lines. Easiest way to create trace lines is with Line strip
button. After Line strip button is enabled, we can add trace lines automatically with right clicking on nodes in preview
window. With each click, new trace line will be created connecting new node with previous one. When line strip is finished,

click on Line strip button again to unselect it — with that we come back to normal behavior.

If we don't want to draw connected line strip, we can also manually add trace line by pressing on _* button in Trace lines
tab. With that new trace line is added and we have to select nodes which connect them — we can do that either with selecting

nodes in the left table or by right clicking in preview window.

In the picture below we can see object with some trace lines added.

B UNV Editor
File
INDEX LABEL FIRST SECOND
1 HONE 1[1] 2[2]
z HOME z[z] EIE]]
3 NOKE 3[3] 4[4
4 NOME 4[4] 1]
3 NOKE 1[1] s[5l
6 HOME s[5] 4[4]
7 HOME z[z] 6[6]
s NOKE & [6] 3[4
3 NOME 5[5] &[8]
10 NOKE & [6] 707
11 NONE 7[7] 8(8]
12 NOKE & [a] 28]
13 HOME af9] 10[10]
s i Line Strip ... 123 (V ' E_; Right click: Change node at current line
Surfaces
——

Currently selected trace line is marked with red color in the preview window. This helps selecting nodes trough table since

we always see whatis selected in 3d preview window.

To improve object preview we can also add surfaces (triangles and quads). Both are added in the same way. For

+

example, to add a quad, we select Quads tab, press on button and then select 4 nodes with selecting them in the left

table. Below you can see the same object as in previous screenshots with added surfaces.

DEWESoft X1 - User Manual (Beta version) page (264
© 2013 DEWESoft



User Guide Frequency response analysis
Measurement setup Dy namic signal analy sis
B UNV Editor
File
Modes | Trace Lines | Triangles || Quads
INDEX LABEL FIRST SECOND THIRD FOURTH
1 [i] 111 2[2] 3[3] 4[4]
z 1 2[2] L[] 5[5] 6 (8]
3 z 4[4] 3031 6[8] 5 [5]

Save and Exit

Saving structure

After structure is defined we can store itin external UNV file by clicking on File - Save UNV...«. If structure is stored in

external file, we can later use it another project by selecting File — Open UNV.... If we need structure just for one setup,

we can also justclick on Save and exit button in the lower right corner. With that, structure is stored within

setup and data file.

If you want to have structure stored justin setup, don't forget to press Save setup later in

screen.

channel setup
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2.13 Alarm Monitoring

DEWESoft setwith Alarms the digital states according to acquired data and display alarm state on online

screen. The alarm monitoring function can be also activated for digital outputto A/D board.

When you selecta Alarms tab on DEWESoft Setup screen, on lower part of screen Alarms settings will appear
to enter:

Basic settings to Add / Delete alarm,; set eventual physically digital Alarm output selection; define Use

alarms when and Alarm reset settings (set condition for resetalarm)

Alarm conditions to Add (New) / Change / Remove and define Alarm start condition or "Don't start"

condition and eventual Alarm stop conditions

o= P
A e S .
/) Acaisiton|_ AvclySs | Setpfes | Ch.setp | Messre
| | @i = | oo
3 El S b o
fag  BEg | _ﬁ bl 1 e
Stare Save Saveas  File details Storing Analog L Alarms J Math
Alarm output selection Use alarms when Alarm reset settings

[JpaQDO-0 [CoagDo-4 acquiring data - () Never
[[1DAQ DO-1 [ DAQ DO-5

e Basic alarm settings
[oaQpo-2 [ pAQ DO-6 ) Manual

71 DAQ DO-3 [T DAQ DO-7 [IPlay sound on alarm @ On condition
< i » () After

Alarm start conditions + | = Alarm stop conditions F -

Setup

| List and setup of alarm
| start f don't start and
stop conditions

"Don't start” condition EXER

Basic settings

Add (New) / Delete alarm monitoring channel

When you select Alarms tab to define new Alarm, on lower part of screen an empty alarm list appear:

i

e
sy S S B 1
Acquisition Analysis /  Setup files | Ch. setup | Measure

@ i 02 & B - 533
| ™

Store save Saveas  File details Storing Analog l AlarmsJ ath

—_Alarm list Add f remove
kil = buttons
with two icons:
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to add new alarm condition

EJ to remove selected alarm condition

When you press the Add alarm button, a new alarm condition is displayed:

Lalg N, |
Acquisition Analysis Setup files Ch. setup Measure

om—| g e ﬁ“ ke : | ©e
0 .4E .'E S e L L (n]1}
Store Save Saveas  File details Storing Analeg | Alarms Math
Virtual - =
Alarm output selection Use alarmes when Alarm reset settings
[acquirirlg data - (@) Newver
| - (" Manual
Alarm output settings [Py e P
Use [ reset alarm settings =) After

Alarm start conditions

Alarm Start / Don't start
and Stop conditions
list and setup

To set up alarm we use:

1. STEP
Common settings set eventual physically digital Alarm output selection; define Use alarms when and
Alarm reset settings (set condition for reset alarm)
2. STEP
Conditions settings to Add (New) / Change / Delete and define Alarm start condition or "Don't
start” condition and eventual Alarm stop conditions with Condition setup
Alarm output selection

Depend on enabled choices in Hardware setup — see also —» Alarms Hardware setup

1. onlythe Enable alarm monitoring

. Enable alarm monitoring
boxis checked Alarm output selection choice listis
[ use DAQ digital output
["lUse PAD DO-7 on address

empty — see picture above

15
Virtual
2. the Enable alarm monitoring and
o Enable ala bl Alarm output selection
Use DAQ digital output boxare 7 Exmsle slars monttaten i D008 B DADDOA
checked [/ Use DAQ digital output E_iD;-RQ ==l [ DAQ DO-S
[]Use PAD DO-7 on address Ooagpo-2 _|DAQ DO-6
7 DAQ DO-3 | DAQ DO-7
15 —_—
4 | m | 3
if no alarm is checked, the alarm will be
virtual - only available for display
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DAQ DIO2

after checking one DAQ outputon Alarm output selection

Alarm output selection the alarms will | DAQDC-0 [ AQ DO-4
] DAQ DO-1 ] Dag DO-5
be output on selected channel il DAQ DO-2 DAQ DO-6
[ Dag Do-3 [l Dag Do-7
4 L 3
DAQ DIOZ:DIO3
after checking two DAQ outputs on Alarm output selection
Alarm output selection the alarm will ] DAQ DO-0 [ DAQ DO-4
be output on two output channels ] DAQ DO-1 ] DAQ DO-5
¥ DAQ DD-2 [ pagDo6
DAU DO-3 [l pag Do-7
) — — r
3. the Enable alarm monitoring Y] Enable alarm monitoring Virtual
[T Uuse DAQ digital output
and Use PAD DO_7 on address [¥]Use PAD DO-7 on address ["|Use PAD DO-7 on address
boxare checked 5 3 ] Alarm output selection
["] Dag DO-0 [ Dag Do-4
if no alarm is checked, the alarm will be ] DAQ DD-1 [ DagQ DO-5
: . . [ pag Do-2 [ pag Do-6
virtual - only available for display [ DAQ DO-3 [ DAQ DO-7
1 ] F
PAD DO/2
after checking one PAD outputthe Alarm output selection
alarms will be output on selected ] bAQ DO-0 [ paqDO-4
FilDag DO-1 [7] bag DO-5
channel [ DaQ DO-2 [ DaQDO-6
[ pagDo-3 [ pagoDo-7
) S — 3
PAD DOJ2;DOf3
after checking two PAD outputs the Alarm output selection
alarm will be output on two output [ paQ DO-0 [ pagQ DO-4
[ pag Do-1 [ DAQ DO-5
channels 2 DAU DO-2 [ DAQ DO-6
[ Dag DO-3 [l bag Do-7
L L 3
The alarm can also use fwo PAD output modules (14 channels).
Use alarms when
Selectfrom Use alarms when drop down list: Uze alarms when
¢ alarm while acquiring data
e alarm during storing
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Alarm reset settings

Alarm reset settings

() Mever
Select appropriate choice from displayed list: () Manual

@ On condition

) After
* Never when Start condition carry out, Alarm remain on to end of acquiring or storing data
e Manual when Start condition carry out, Alarm go on and on first row of display screen red

Alarm ON button appear:

Alarm ON Men
RESET 3

To manual alarm reset alarm click on this button and display change to:

e On condition nextto Alarm start condition and "Don't start" condition on right lower part of screen also

Alarm stop conditions section appear:

Alarm reset settings

() Mewer

() Manual

Alarm stop conditions ==

for information about setup alarm condition see —» Alarm conditions

o After when Start condition carry out, Alarm go on and will be reset after amount of sec, which is

entered in field beside this control:

Alarm reset settings
() Newer

() Manual

() On condition

1 sec

Set Alarm conditions

After you have done add and basics alarm settings, on lower part of screen can be add / change alarm conditions:

e Alarm start condition or "Don't start" condition

e Alarm stop conditions (this part is displayed only for On condition Alarm reset settings option — see above )
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Add (New) Alarm conditions

When you press the E - Add alarm button beside Alarm start /stop condition or "Don't start" condition, a new

alarm condition line is displayed:

AN | i \
J Acguisiion  Analysis Setup files | Ch. setup | Measure

-
L -p- @ - -‘. 09
O el Big | T 22 a 06
Stare Save Save as File details Storing Analog Alarms Math
Virtual - + | =
Alarm output selection Use alarms when Alarm reset settings
DAQ DO-0 DAQ DO-4 [acquiring data - () Never
DAQ DO-1 DAQ DO-5 Manual
DAQ DO-2 DAQ DO-6 —
DAQ DO-3 DAG DO-7 ["_IPlay sound on alarm @) On condition
4 T . 3 | After

Alarm start conditions Alarm stop conditions

Simple edge on AL D Simple edge on AL O
0 % Setup 0 % Setup
Trig Trig

"Don't start” condition ==

The alarm monitoring settings are similar to trigger conditions — seealso — User Guide — Setup - Triggers

NOTE:  The alarm monitoring function has no influence on recording functions. Itis only used to define the state

of the digital output channels.
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Condition setup

To change the default setting, press the Setup button in condition line. The following window appears:

Condition setup @
r -
. All chs ,q] | _ ™
] ATD

[ ar1 Value Real data -
a2

Clas Mode Simple edge v|

Positive =

Triglevel 2,3 v

L0
3

Trig

Now you can define the alarm condition. On the left-lower area of the window, you can see the current signals, which should
help you to set the condition faster. After you have done all settings, press the OK button to accept the changes. The new

condition is now available.

If you have more than one alarm condition defined, they are combined by OR condition. There is no relation between the

output channels; therefore you can use the same or different conditions for different output channels.

The alarm monitoring conditions are similar to trigger conditions.

for detailed information about Condition setup see — User Guide —» Trigger Condition setup

Change Alarm conditions

To change alarm conditions, select the condition (click once on it) and press the Setup button again ton invoke Condition

setupwindow where condition settings can be changed.

Remove Alarm conditions

To remove an alarm condition, select the output channel and the condition to delete by clicking on it. After you have selected

the condition in that way, press the E| - Remove button.
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2.14 NET acquisition

DEWESoft NET application module provides nice way to acquire data over the network. This allows to use

multiple systems as one instrument or to acquire data from different locations.

DEWESoft NET application module allows one or more measurement units (named MU’s) to be under the control
of other computers, named CLIENTS. The MU(s) and CLIENT(S) must be connected via TCP/IP.

Itis important to note that which channels can be viewed on the CLIENT(s), the actual data are stored on the MU’s.

Required hardware Any AD card
Required software SE or higher + NET option, EE
Setup sample rate Depending on used math module

Data client

Measurement unit

Ethernet data transfer

DEWESoft NET data acquisitionis a software option, which must meet some DEWESoft NET Requirements.

This help manual should give the user an overview on the DEWESoft NET functionality with tw o DEWE-

501 measurement units.

After DEWESoft NET Hardware setup (this procedure is to perform only by installation new or changing counter hardw are) all

channel setups mustbe defined and set up with:

Remotely controlling a Slave MU ¢ Local NET setup

¢ Remote NET setup:
- Channel setup

- Transfer setup

In this Remotely controlling a Slave MU section we are using only the master client computer. MU is setto Slave MU
mode, and we have already connected to it using the steps from the Measure-Connecting to the remote units

section.

NOTE: All steps are done on the CLIENT.

We are not touching the MU at all. It could be a few feet away, or on the other side of the building, or miles away. As long as it
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has a reliable network connection to the client, we can control it from this client!

Local NET Setup

When the connection was successful, the NET button turns green and the Setup screen appears. Now click the Setup

button. If you know what the DEW ESoft Setup screen normally looks like, you will notice a small butimportant
difference:

Setup files Ch. setup Measure

:details  Storing Local Minitau

Local setup screen with buttons to the remote setup screens

Each system setup (local and remote units) can now be accessed via the button bar (green indicates the selected unit).

Note the buttons for LOCAL and MINITAUR. If you have more than one MU, their names will be shown on this bar as well.

The LOCAL computer is our master client, so it does not have any channels of its own.

On this screen you are doing exactly what you would be doing if LOCAL was a stand-alone MU... setthe dynamic and

reduced sample rates, choose a filename, set storing option and more. — see User Guide —» Recording Setup

Math tab

However, LOCAL computer still has a Math tab. Itis interesting to note that you can perform math functions in real time on
this client using any channels that are transferred from the MU’s!

You can even combine channels from more than one MU here in math channels — as long as the MU’s are synchronized!

Consultthe User Guide — Math Module if you need thorough help in setting up a Math channel.

Remote NET Setup

Click on the DEWE501B (or DEWE501A) button so that we can proceed to set up this Slave MU:

r DEWESoft
L) o N .
. 7/"’ Acquisition  Analysis Setup files | Ch, setup | Measure
@ o i = m s B o<
Ul . 2 ) S = —p
Store Save Saveas  File details Storing Local Minitaur Channels | Display Transfer
o — _\\ oe
= sl ¥ :
e - < @O 58
File details  Storing Analog Counter CAN GPS Math
Cryniamnic acquisition rate
e e  span:
S ¥ 2100 He
[Hzich] =

The DEWE501B computeris our Slave MU, so it has also channels of its own.

On central part of this screen you are doing exactly what you would be doing if Minitaur was a stand-alone MU: setthe

dynamic and reduced sample rates, choose a filename, set storing option... — see User Guide - Recording Setup
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Note the three tabs under Minitaur:

e CHANNEL SETUP
e DISPLAY SETUP — see User Guide - Measure - NET acquisition

* TRANSFER SETUP

Channel setup (Remote)

In the Remote Channel setup screen each channel from the selected remote unit can be configured in the typical
DEW ESoft habit. The Remote channel setup screen is actually a copy ofthe Channel setup screen from the remote MU.

This means that whatis changed locally is simultaneously changed on the remote unit.

-yl = -

¥ // Acquisition  Analysis Setup files | Ch, setup | Measure

D T N e 2= M § (b \E =
| g sl R - —

itare Save Saveas  File details Storing Local Minitaur Channels § Display  Transfer

=) |
el | L

skl = 7 we

e details Storing Analog Counter CAN Math

wnamic acquisition rate

B | Freq. span:

m M 2100 Az

{zlch] E]

LOT | ON/OFF gic NAME AMPLIFIER {DOD) = PHYSICAL ¥YALUES
&10 43-v Sh: DOZERSATIO| -

] Used g

10%; 50 kHz T i

ATl 43-¥ SH: DOZERGATIL| -

1 Unused

1M RO LA i |

Remote channel setup screen for DEWE501B

On this screen you are doing exactly what you would be doing if Minitaurwas a stand-alone MU... activating channels

with the Used / Unused buttons, scaling them using the Set ch. # buttons, and so on.

for details —» see User Guide —» Channel Setup

In this example, Minitaur is a computer with 1 analog input channel. In addition, more Math channels can be

created.

for details —» see User Guide —» Math Channel Setup

Transfer setup (Remote)

In the Remote Transfer setup screen we will set up the transfer from the MU — this mean transfer which channels will

be sentacross the network during recording, for display on the client'.

Thatis the entire scope of what transfer means. It has no effect on the actual Storage of data on the client (assuming that
local storage is enabled — the default and highly recommended mode in System menu — Hardware setup... - NET
tab).

Therefore, you can have multiple MU’s, each with dozens or even hundreds of channels, and transfer only a few channels —

or even no channels — to the client. It will have no effect on the storage of All channels on the MU’s!

Due to bandwidth /imitations of any network, we recommend being prudent about transferring channels — keep the
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bandwidth in mind and select only those channels that you really need to see on the client in order to monitor and control
the test.

In the Remote Transfer setup screen, click on the Yes / No buttons in the Transfer column to selectthe channels to

be transferred to the Master unit during measurement.
The Remote transfer setup screen only shows channels which are activated in the Channel setup.

7 ey -
Jy Acquisition  Analysis Setup files | Ch, setup | Measure

g B3 (o B omE  wm bl B
Store Save Save as  File details  Storing Local Mipitaur Channels  Display
Channel prefix i@ IW‘V_
GROUP H, TRANSFERZ]| C NAME DESCRIPTION
Channels{Localfal
ALl _ I‘MINIT”‘“R AL 43V (10 ¥; 50 kKH2) SN: DOZEESATID r
ALl _ |'V'I'\'IT""L'R HALsL 434 (10 ¥; 50 kHz) Sh: DOBEESAT/ L e
ALz _ I‘MINIT""UR""‘I 2 434 (10 ¥} 50 kHz) SN: DOZEBSAT}2 o
AL3 _ I‘MINIT""UR""‘I 3 434 (10 ¥; 50 kHz) SN: DOZEBSAT}S -
A4 _ I‘MINIT""“R"‘"I + 434 {10 V; 50 kHz) SN: DOZEESAT/4 < o
AlS _ I‘MINIT""UR""‘I = 43V {10 ¥; 50 kHz) SN: DOZEESAT/S o
AL6 _ I‘ INITAUR ALE 434 (10 ¥; 50 kHz) SN: DOZEBBAT/E o

You can see thatin our example Minitaur has eleven channels set up to be transferred in real time to the client. Of course
they will also be stored on the local MU, because this has been selected by default on the Hardware setup screen

(System menu - Hardware setup... » NET page).

NOTE:  The more channels are selected for transfer, the higher the network load! Choose Store data on

measurement units fo minimize network usage during measurement.

The acquired data can be transferred from the local MU for viewing on the client computer after the measurement using

Transfer button — see — User Guide — Uploading Stored Data.
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3 Measure - Data acquisition

The Measure procedure is the mostimportant part of DEVW ESoft Data Acquisition system.

Acquired data from activated channels are available immediately and can be viewed in all online
Measure

screen instruments either as digital values or graphs. All live channel data can be stored on

measurement unit /ocally or transferred via Ethernetto the client(s) on the server side.

Before measuring the data, please be sure that you set the hardware and measurement correctly in two DEW ESoft
procedures:

Hardware setup this procedure is to perform only by installation new hardw are or w hen changing hardw are

Acquisition setup set up and activate all Analog Inputand Outputchannels; define and set up supplementary
Measuring Procedure (lke General Mathematics Module, Counter, Alarms, Triggers,... ); define
and set special Measuring Applications (like CAN, Video, GPS, Power, Torsional vibration, Sound

level,... acquisition)

see —» User Guide - Measurement setup
Measure procedure includes:

1. STEP

Design Display Screens define acquired data appearance on screen within DEWESoft; place displays (instruments)
on the screen or use the predefined screens
for detailed information about predefined screens
see — User Guide —» Predefined displays

for detailed information about displays (instruments)
see — User Guide —» Instrument setup

2. STEP

Setup storing define the conditions data are stored

3. STEP

Storing data start measure and store data: Manually, Triggered, Remotely or Automatically

see — Recording Acquired Data

Special DEWESoft Measure procedures are:

e NET application module provides nice way to acquire data over the network. This allows to use multiple systems

as one instrument or to acquire data from different locations

¢ Freeze mode - onlydisplays are stopped - frozen with the last data
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3.1 Displays design

Primary goal of design online display screen s to create clear and intelligible appearance of
acquired and calculated data in different instruments on screen for review and analyzingof these data.
allows you to set up different instruments for each input, for example digital meter, recorder, FFT

analyzer,... and arrange them freelyin front of any graphic in your system to have a simple, but efficient overview of
your signals and measurement.

In we know basically four types of visual controls:
controls which shows only one value (digital meter, bar meter, analog meter, indicator lamp)
controls which typically shows all the data (recorder, vertical recorder, xy recorder, GPS map)

controls which shows the part of data directly or calculated (scope, FFT, octave, vector scope, harmonic FFT,
tabular display)

additional visual controls like picture, text or lines

All controls can be combined on one single screen or we can build several screens for specific part of measurement.
has few pre-defined displays but these screens can be altered and own specific displays can be

created with different appearance. The picture below shows typical display with standard elements for designing the
display.

|E Mem ek 1774MB | t=0,0312. I cPuidsEs |- & X
= E [ =ome= [N
Pre-defined displays

AN ) o
L (P A Y
,) Acquisition Analysis Setup files Ch. setup Measure Design ﬁ Edit G Help {3 Settings

=~ A R = Keyboard event, Voice event Tree view Selected
0 fsplay e‘;g‘.v(a 255 [~ c3 il | ¥ : ! e :

- ) e Vi and Enter notice options List view channels view
Store ' settings - ool ceze Overview Scope Recorder FFT

T A 3 o

| + | ook

Transparent ‘

AID
ALl
Al 3
ALS

¥ Unified properties

CHANNELS
selector

Actual

(1]

Channel -

Fast (0.15)

Upper limit

*'Instrument
setting

/| Show caption

@ Auto Manual

(= l+]w
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Pre-defined displays
Display s design

DEWESoft provide some default screens with pre-defined displays of different instruments for each input, for

example scope, recorder, FFT analyzer,...

These instruments are built as a jump start that software acts like a classic instruments like strip chart recorders, classic

oscilloscopes and so on. We have the following pre-defined displays - screens:

Name

Overview

Scope

Recorder

Vertical
recorder

FFT analysis

Power analysis

Icon

Recorder

el

Vert Rec

FFT

Power

Description

Overview screen include one meterfor all active channels by default. An
Overview display is intended to be defined and supplemented by the user with

adding and arranging meters and other instruments.

Scope - oscilloscope screen has predefined one Scope instrument, which is
usually used for displaying fast, short-time events. Like in a traditional scope

you can define trigger conditions.

Recorder screen has predefined the recorder instrument displays for all of the

active channels by default. This screen is meant to display the time-history

plotting capabilities and to get an idea of the acquired signals over a long time

trend.

Vertical recorder screen has predefined the vertical recorder instrument
displays for all of the active channels by default. It is similar to recorder display,
but the time plots are show n vertically. It replaces old fashion paper recorders

mainly used in telemetry.

FFT display (Fast Fourier Transformation) screen has predefined FFT and
one scope instrument displays for the all of active channels by default (each
graph can display up to 4 signals). The basic idea of the FFT display is to display
the frequency components of your acquired data. Scope helps you to
interpret the FFT data.

Power display screen has predefined Vector scope of selected signals and
one scope instrument displays for the all of active channels by default. The
basic idea of the Power display is to display of voltage and current as well
as the phase betw een themof your acquired data immediately. The time

domain based graph helps you to interpret the Power data.

Video screen has predefined Video display and one recorder instrument

display for the all of active channels by default (recorder graph can display up to 4

Video if signals).
The basic idea of the Video is to observe a video together with a recorder view
for time domains display your acquired data.

GPS screen has predefined GPS display, digital meters for GPS channels and

one recorder instrument display. The basic idea of the GPS screen is to

GPS lm observe a graphical representation position data together with a display
acquired values in digital meters and a recorder view for time domain display
of acquired data.
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With new setup, there are only few displays which are added. These are Overview, Scope, Recorder and FFT.

Displays can be changed by selecting icon on DEW ESoft toolbar.

@ VOO B m m m

Store Pa-lj.se Start Freeze | Owverview -Sc-::-p“e R.e-:orcier FET
Agreat new feature of version 7 is that displays can be Anew predefined display can be added by choosing from
added according to the needs of specific setup. Additional display templates. Here all the standard displays named

predefined displays can be added by selecting the display above are shown.

= Select template
Display properties | Mﬂﬁm =
Overview
Scope
I
= Recorder
- v Vert Rec
- FFT
Arrangement \.IrldEO
Move |eft Move right GPS
Power
HEmoys Overload
Remove display
Select template

‘With selected template
Add as main display

Add as sub display

These screens can be altered to meet the user’s requirements and arrange them freely in front of any graphic in your
system to have a simple and efficient overview of your signals and measurement. Please |look at the following section

Creating own display - Display settings for more information on this topic.

Al DEWESoft pre-defined and added displays can be adapted to meet the user's requirements and to have a simple,

but efficient overview of your signals and measurement.

Pre-defined display is excellent starting point to create your own display with different appearance of acquired signals

on screen with:

- Add instruments e Standard instruments
on the screen - Design mode e Additional instruments

* Additional screen edit functions
- Channel selector different view on all used channels, channels assigning or reassigning to

instruments, resizing the channel selector, user defined channel groups

- Displays menu functions to manage displays: full screen mode, add another display, Rename and Delete
display
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- Instrument properties define control properties to set up predefined and new added instruments
- Screen edit functions to define Instruments appearance on screen, common and additional control

and function

Design mode

When you press the |=’°—'E]| button or when selecting Desigh mode from the menu bar, design mode is selected and

you are allowed to create your own display -appearance of channels data on the screen. After you press Design button,

next to this button ‘add instrument’ design tool bar appear.
As soon as you enter any Pre-defined display screen, you can enter the Design mode.

An Overview displayis intended to be defined by the userand is best starting pointto create own display, butalso

other predefined screens can be altered to meet the special requirements.

Design mode is selected as a default with Overview display:

E Mem lef: 1771ME \" t=0,0312 sac i CPU:45; 5% |- 8 x
'

AN N\ Pre-defined displ
<3 E Te-detine Isplays
= ) Acquisiton  Analysis Setup files  Ch.setup | Measure Design - Ll |£] Edit | §gh Help || {3 Settings

e e = Keyboard event, Voice event Tree view Selected
@ i B H = m o ’ veice (Teevew  selecsd
store : | X ot T Recorder - Vad and Enter notice options ist view, channels view
< .settings too - P! \_ a ,’

er] ai1; -V

| + | ciss

Transparent (% I‘

/| Unified properties

| Actual

CHANNELS
selector

[channel -

Upper limit

Instrument
setting

/| Show caption

Q) Auto Manual

[=l+)w |

WARNING: When you have finished the adaptation, please press the Design b utton again to fix the layout,

otherwise you won't have the full functionality of the instruments.
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After you press Design again, Design mode tool bar disappear.

All pre-defined displays can be adapted to your own requirements with:

e shown predefined standard instruments for selected pre-defined display (and for all used channels) on the lower right

part of this screen

e Control properties and Design tool button on upper left part of this screen to enter Design mode - Add

instruments for this type of display with button on "add instrument" design tool bar
e Instrument setting on middle left part of this screen
¢ assigning channels to new instruments with channels selector on right part of this screen

¢ using additional screen edit function on design tool bar of this screen and Displays menu edit display

option

¢ instrument appearance setting: position, size, grouping,...

Add instruments

To add an instrument to your display, after selecting Design mode just click on the desired icon on "add instrument'

design tool bar, described at Instruments setup.

Every time when you click on the instrumenticon, a new instrument will be added at the left-top corner of the instrument

area.

You can add instruments according to your requirements. Due to the flexibility of the DEW ESoft display screens, you can

arrange the instruments according to your requirements with nearly no limitation.

for hints about using appropriate instrument see also — DEWESoft Tutorials

Assign / Reassign channels to instruments

As a standard, channels will be automatically assigned to newinstruments. But usually you don't want these channels to

be in the new instrument and you want to reassign another channel.

Make sure that the new instrumentis still selected - this is indicated by a white box around the instrument. If itis not
selected, click once on it. Then click on any input from the CHANNELS selector on the reight side of the screen to assign
this channel to the newinstrument. Some instruments like the Recorder or Scope allow more channels assigned to one

graph.
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To reassign anyinstrument from one channel to another, first click the instrument to select it, then unclick the currently
selected channel from the CHANNELS selector (depending on instrument type, it will display UNASSIGNED or simply

remove the channel), then click on any other channel from the CHANNELS list.

You can have the same channel assigned to multiple instruments if desired.

3.1.21 Channel selector

DEW ESoft offers a very powerful and flexible CHANNELS selector. It can display the available channels as already

known in a channel list or in a grouped form. CHANNELS selector offers the following capability:

e CHANNEL view / Group view - different view on all used channels in CHANNEL selector

e Select /deselect channels - assign or reassign channels to instruments

Examples of the CHANNEL selector:

Search q Search q
» o AL L A==l

B ] CANfPortD ¥ [-5] CAN/PortD
» 5] AO/Output £ Message
* 32 Powerd ¥ -] AO/Output
k3% HBvO " aco
AD 1L
o ADZ
B+ 3% powerD
' ACD + 99 Hevo
CHANNEL list view GROUP view GROUP view w ith subchannels list

CHANNEL (List) view / Group view

When you select the Group view (left picture below), channels will be grouped according to its source. we will have groups

for analog input (AI), CAN, math and others. We can see the channels by expanding the group simply by clicking on it.

Another view of the channels is the channel view (middle below). Here the channels will be listed in alphabet order
regardless of its source.

Athird view is the list of all selected channels (right side below). This will show the channels which are currently selected on

the display. This provides an easyway to deselect channels for current display by simply clicking on each item.
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= = A = B ] QA " s

Search Q Search Q Q
M =5 Al =+ ENG_RPM Channels
» [-5] CAN/Port 0 + GPSvel = IN_¥XH
» {J GPS o Math @ — IN_Roll
P[] CNT < STWH_ANGLE — Accel_body_¥Y
» (-] DI/Port 0 - STWH_SIGN
» 88 Math + V_SPEED2
Group view Channel view Selected channels view

NOTE: [Ifthere is only one hardware group available (e.g. Al) the channels are always displayed in List view!

Select /deselect channels

The channels, which are shown on currently selected visual control can be selected by clicking on the channel. If the

channel is already on the visual control, it will be marked and clicking on it will remove it from visual control.

There are several other ways to assign channel to visual control. We can drag and drop the channel to the visual control.
When we click and hold the left mouse button, channel will be selected and we can drag it over to any visual control. We can
drop it to any place and that will add the channel to the display or we can drop it on the display's channel list to replace the

channel. In the example below the Ch1 will be replaced with the Enter velocity channel.

= IN_Roll

= Fl.l'l'F'|_|:||:||:|

In Design mode we can drag and drop channel to empty place on the display. This will add new visual control from the

type currently selected on the Design bar and automatically assign the channel to it.

Searching for channels

DEWESoft setups can easily have hundreds and even thousands of channels. To find channels we have added a feature to
search for them bythe name. If we enter the keyword in Search field, DEW ESoft will look for channels with those keyword

in the name (at any place). We can cancel the search by pressing the X button on the right side of the search bar.
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% o |
—_—
welo| @

= fAwerage velocity
= Enker velocity

= Leave velocity

Additional settings in analyse mode

In analyse mode the listis expanded and we can add any math from the channel selector. For example, when we want
to add a filter to any channel, right click on the channel and select Add Math — Filter. The filter window will be opened

and the channel which was selected will be automatically chosen.

If selected channel source is math, then we have additional two options to edit the math function or to delete the math.

3 1 S ]

locit
= Average velocity erage yelocity

er velocity
[ change color e velociy
Renarme
Change setkings
add math 3
Edit: Basic statistics

Delete Basic statistics

3.1.2.2 Displays menu functions
Full screen
Active online display screen can be enlarged on full DEW ESoft window by pressing Ctrl-F. To escape from this mode

press Esc button on your keyboard.

Add new display

Displays can be managed by choosing the displayicon (shown in green color below).
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Arrangement

viove nght

Remove
[ Remave display

Custom -

With selected template
[ Add as main display l

[ Add as sub display ]

If we want to create standard display, then choose it from template list. If we want to create just an empty display, then
Custom template must be chosen. We can add the display as main display, which will add a new screen right next to the

selected display on the display menu bar. Then we can change the name and icon by changing Display properties.

We can also add the display as a sub display, which will ad a new display as a child item of currently selected screen. The

displayicon will get a dropdown button to change the currently shown display.

Additional display screens

When you have added additional displays, the you can selectthem directly with the down arrow next to the appropriate
display icon:
B -

r‘.Cil\rer'\lriew Scope

| . Overview
ﬂ Owverviewl
- Overview2

Name of the displays can be changed by entering a newname in the Display name field. Icon of the display can be
changed by setting one of the standard icons or by selecting any file when choosing the Custom item from the Icon
dropdown and then selecting anyimage file. 32x32 is the best resolution for custom icons. We can also move display left

or right by choosing the Move left or Move right button.

Display name

Overview2
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Delete display

Selected display can be deleted with selecting Remove display Remove
Remowve display

option from the Remove menu; after selecting this option Warning

window is shown.

3.1.2.3 Screen edit functions

DEW ESoft offers an additional screen edit function to create intelligible display all channels data on the screen.

¢ Instruments appearance arrange elements - instruments with Positioning, Size and define
Transparency

e Common function to Copy & Paste, Delete and Undelete elements

¢ Additional controls to illustrate your measurement with Background picture; to write text on the

screens with Text element; to draw lines and shape, connect different

elements,... with Line element

Copy & Paste existing group (instrument)

You can use the Copy function to create a newgroup / element. The new elements will have exactly the same settings

and can be edited as all other.

To copy the element, right-click on the element and select Copy group to Clipboard from the menu list:

=l ==

5|
— e Cols

[ Transparent | = |

Bring to front

Send to back
(V| Unified properties
Copy group to clipboard

Copy group image to clipboard

Actual

Unified properties

Transparency

or select Copy group to Clipboard from the Edit menu.

Paste

Then move the cursor to the desired position (must be on screen outside group), right-click again and select button
which appear on screen. That's all - the new elementis available:
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Delete instruments

You maywant to delete instruments from the display screen. To delete anyinstrument, just click it once to select it, and
then click:

-

o | Delte ' _the Delete Instrument button on Design mode tool bar or

¢ press the Delete button on your keyboard.

WARNING: When one instrument in group is selected, with using this function WHOLE group will be deleted!

Undelete instruments

T,
If you have deleted an instrument from the display screen and want to undo that UE’(
naelerte

select Undelete from the Edit menu.

WARNING:  Be aware that this function works only for the last deleted instrument!

3.1.24 Instrument appearance

When you have to display dozen of channels in many elements - instruments, you must for clear appearance arrange all

this with:
¢ Position elements
e Sizeelements

¢ define Transparency

Position

Make sure that your instrument is still selected (simply click on the element to selectit, a white box around it will indicate the
selection). Now you have two possibilities:

- Drag the elementand drop it where you need it

- Use the arrow keys to move itin the desired direction

Tip: use the SHIFT key simultaneously with the arrow keys to increase moving speed.

If the element comes in conflict with other elements, you can bring the elementin front of the other one or behind it;

therefore right-click on the element and then select Bring to front/Send to back from the appearing menu list.
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*—Digital meter behind scope
~whose transparency is set to 50%,
so the digital meter can be seen

BEring to front
Send to back

Copy group to clipheard
Copy group image to clipboard

v Unified properties

Transparency

The Design mode offers a help: when you have to arrange dozen of elements, itis nearlyimpossible to line them up.
Therefore the instruments have a "magnetic" behaviour. When you move one element by mouse and come next to another

element, it will automatically snap to its outline.

Size

You can define the size of your instrument completely free. Note that you have 8 handles around the recorder. We can
adjust the size of the control with dragging those handles. When the instrumentis selected, simply click on one of the six
white boxes at the outline of the instrument (the cursor will change to double arrow - see picture below), keep the mouse

button pressed and move the mouse into the desired direction.

= visible Handles

Transparency

Now we have defined the instrument, its channel(s), size and its position. But what to do when instruments overlap one

another?
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DEWESoft offers a transparency for each element, which can be setto none, 25%, 50%, 75% or Full transparency. It
can be setin two ways:
- use the Transparent checkboxin the Control properties bar and select the transparency value from the drop
down list
for detailed information about Control properties — see - Common graph settings and Group

properties

- right-click on the desired element, select Transparency and the desired value from the appearing menu:

Bring to front After setting Transparency from this menu

Send to back .
also Transparency field in Control

Copy group to clipboard
properties is updated to this value:

Copy group image to clipboard

Unified propert v N A
e e PR : e i L ‘Control properties ]
Transparency : .
<—} i—> Cals |1 vI
e T3

The following example should give you an impression of the function - the Digital meter transparency has been set to 75%:
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DEWESoft allows you to set up different instruments for each input, for example digital meter, recorder, FFT analyzer,...

and arrange them freelyin front of any graphic in your system to have a simple, but efficient overview of your signals and

measurement.

To add an instrument to your display, after selecting Design mode click on the desired icon on "add instrument" design

tool bar.

Standard instruments Additional instruments

Recorder

Ef§ Digital meter Vector scope

o Horizontal bar graph Vertical recorder Harmonics analysis

F 7 Db | F
Fe

- Vertical bar graph X-Y recorder s Video
; Video
g Analog meter Scope n GPS
GPS
a Indicator lamp FFT analysis E Overload indicator

L
-
-

||I" 2D graph fiﬂy Octave n Tabular display
inills TR
—
&* 3D graph «D+  Orbit plot : . CA p-v
a Control element I E CA scope
I

3.1.3.1 Group properties

DEWESoft offers a Design Control properties to create complex viewall acquired and calculated data on the online

display screen.

With Control properties DEW ESoft allows to create and arrange elements - instruments in box- Group of

instruments with:

¢ define Number columns in group

e Add / Remove instruments to/from group
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e define Transparency of instruments

e define Unified properties (different settings for each instrument)

Create an instrument group

Placing instrument by instrument on the display can take some time, especially when you have to display dozen of
channels. Therefore DEW ESoft allows creating instrument groups, which are boxes with the same sort of

instruments.

Example digital meter:

[ W w EOG -] 68 » Frl W ¢

Copy Paste  Delete Undelete L

HEE B _
ESESEE - Jhh 3212 0020

["] Transparent | & |

CT Al{: ~[V]
Al -1V

[¥] unified properties

|-JA55 -0635 28685

| Actual =

| Channel S ‘

Columns number in group

With the Cols drop down list, you can define how many columns of instruments =
. = n =
should be allowed in group. |:E| Cols ai |
; 1
Transparent 2
[¥] Unified properties g
Max

Add / Remove instrument to / from group

Sometimes you might require more graphs -instruments on one display according to your requirements. After defined

column number, simply press:

E' button to add same instrument or

|Z| button to remove the instrument from group and from display

Transparency
DEW ESoft offers a transparency for each element, which can be setto =l
none, 25%, 50%, 75% or fully transparency. It can be set by checking the |:II| Cols 8 =
Transparent checkboxin the Control properties bar and select the /| Transparent LJ
transparency value from the drop down list. S et i
50 %
75 %
Ll Full
DEWESoft X1 - User Manual (Beta version) page (291

© 2013 DEWESoft



User Guide Visual control settings
Measure - Data acquisition Displays design

Unified properties

As a standard, all instruments within one instrument array - group have the same properties.

For example all digital meters w ithin an array are set to 50% transparency, show the peak-peak value with very slow (5s) average

time.

Use the Unified properties checkboxto allow different settings for each instrument within the selected group.

In our upper example now you can set e.g. peak-peak value for the first instrument, RVS for the second, Max for the third...

3.1.3.2 Common graph settings

Single / Multiple Time axes

offers two different time base types for multiple graphs: single time axis or multiple time axes. Press the

Single time axis checkboxto change between these two modes.

e single time axis — Single time axis boxchecked

The advantage of the single time axis is to have more space to display the data.

e G g SIS

| | T, L
e = : | |
[[#T5ingle time axs |

Real dat.

WD L
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e multiple time axis — Single time axis boxunchecked

The advantage of the multiple time axes is to make it easier to read time related information.

-l Y e
P .||||||||||

[CTsingle tme axs |

Real data

|| 1] — || LARIERS -

NANERAER

Appearance by vertical instrumentsis same, except Time axis is vertical.

Time axis type

You can show either absolute or relative time in the Time axis (in case of

Vertical recorderin vertical direction) for each graph. Click on any graph to [:He'a“"f_ =

Abs ﬁt-ef
Abzolute [time only]
Abzolute [day-+time]

selectit and then use the selector to make your choice.

¢ Relative - elapsed time since recording or monitoring began

e Absolute - current time and date; this formatis compatible with the timing information

according to UTC

e Absolute (time only) - current time only
e Absolute (day+time) - number of the current day in year and the time
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Grid resolution

To make the analysis more comfortable, DEW ESoft contains the possibility

to change the number of grid lines in the recorder display. Depending on

range and signal, it may be interesting to change the number of grid lines in

Y scale divisions from 4 (standard) to 10 - or remove them completely.

Display type

Your acquired signal may notbe only a static signal; if you have ever tried to

display a high-dynamic signal with digital values, you know that you have to Sr‘\‘fsrage

AC RMS
Min
Max

Peakﬁeak

Display type drop down list (last three choices onlyfor Digital meter). Abs max
Abs min
As time
Actual hex

make some kind of statistic to get representative values. Therefore all

instruments offer different display types, which can be selected from

WARNING:  Be aware that all these display types represent only statistic values for the online display. The

settings have no influence on the other displays or the data storage.

Average time

With the Average time drop-down list, you can define the update rate for

the selected instrument. As a standard, the values for the display type will be Fast {0.15) ~
calculated Fast (0.1 s) over a period of 0.1 seconds, which represents Medium (2.5 s)

also the internal minimum calculation period. 35:; 5033{5 5)

From reduced rate

The system will still run atthe dynamic sample rate and DEW ESoft will acquire the data with full speed, calculate
minimum, maximum, average and RMS for this time interval, however, every data point will NOT be displayed on

instrument and stored, but only these calculated values.

When From reduced rate mode is selected, the system will reduce the data continuously according to the static/
reduced rate selected in STATIC/REDUCED RATE drop down listin the channel setup — see —

Basic Recording Setup

Upper & Lower limit

You can set high and/or low alarm limits for each instrument, which will

cause the instrument number to change from green to red when itis either w

above the high limit, or belowthe low limit. | Upper iimit
mmm [¥]Use 7000 rpm
If you want to use limits for an instrument, selectit by clicking on itonce. Use .

S| Lower limit
the Use check boxes to activate/deactivate high or low limit detection. If .‘ s e

enabled, you can enter the alarm levelfor each.

For example, if we w ant to have the signal change to red w hen it either falls below 10 or rises above 7000 rpm, w e set this
meter up accordingly (see picture above).
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Note that the number changes to red as a standard when itis outside of both limit, and remains green when itis within the

limit(s). You can set Lower limit, Upper limit, or both limits for each meter.

If you want to change the limit color simply click on the colored field next to the high or low limit field and choose the desired

color from the appearing color selector window.

NOTE: The upper and lower limitis only a visual effect; it is completely independent from the Alarm monitoring

function.

Minimum and maximum shown value

You can define a Minimum and a Maximum shown value for the bar

graph; this feature is veryimportant to get a better scaling for the display. baraomaieedive vy diiineratl il
I +E,
For example your temperature measurement range is 0 to 1000 °C, but you
measure only betw een 0 and 40 °C. | Maximum shown value 8
40 L

Just enter both values and the bar graph scaling will change immediately.

Run mode Time axis scaling

WARNING:  This way changing Time axis can't be done in Design mode — available only in Run mode

Use the blue PLUS and MINUS symbols to expand or compress the time axis. Clicking
MINUS will show more time across the graph. You can show the entire length of recording,

regardless of how long itis! Even days and days of data can be shown here.

By unchecked Single time axis - multiple time axis this control appear for each graph.

Appearance and functionality by vertical instruments is same, except Time axis is vertical.

Run mode Changing the Y-axis scale / auto scale

WARNING:  This way changing Y-axis can't be done in Design mode — available only in Run mode.

If you want to change the Y -axis for any input, the recorder offers two possibilities:

e Enter values You may enter the values by yourself - simply click on the number at both

extreme and then type in a new number. This is possible when the cursor

has following appearance: @

Agreyoutlined box around the scale value indicates the selected channel.
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e Auto scale
Move cursor to the axis scale. If you have reached the auto scale area, the

cursor changes to the following appearance: .

Agreyoutlined boxaround the scale value indicates the selected channel.

Press left mouse button to activate auto scale for this channel or press right mouse button to undo

auto scale.

The auto scale function always calculates the minimum and maximum value of the currently
displayed signaland use these values for scaling. The scaling will be only updated when you press

the left mouse button!

Additional auto scale functions

DEWESoft offers additional auto scale functions when you press keys together with the left or right mouse button:

Left mouse button Auto scales the selected channel (see also above).

<CTRL> + Left mouse button Selects all available channels and scales all channels to the same
maximum and minimum

(highest and low est value w ithin all channels).

<CTRL> + <ALT> + Left mouse button Selects all available channels and scales each channel to its own
maximum and minimum.

<SHIFT> + Left mouse button Scales the selected channel symmetrical around zero
(£ values are the same).

<CTRL> + <SHIFT> + Left mouse button Scales all available channels symmetrical around zero
(all £ values are the same)

<CTRL> + <SHIFT>+ <ALT> + Left mouse button Selects all available channels and scales each channel symmetrical
around zero
(each channel to its ow n * value).

Right mouse button Undo auto scale for the selected channel (see also above).

<CTRL> + Right mouse button Selects all available channels for undo auto scale.

Simple measurement cursor functions

WARNING:  This way displaying X- and Y-axis information can't be done in Design mode — available only in

Run mode.

If you move the mouse cursor over the signal, a white cross appears, showing the current position of the measurement
cursor. As soon as you stop moving the mouse or trackball, the cursor will fix its position within the signal and move with

the time. The cursor readout is displayed above the graph and shows:

e X axis information the absolute or relative time at the cursor position, depending on the selected axis type
e Y axis information the signal value at the cursor position, including units
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As one graph may contain up to four signals, the measurement cursor always fracks to the signal next to the current

position.
The next display gives an impression of the cursor functionality.

ment= 1 466 mm

L
15

cement; - [mm]

=

CAN 0/#2800186

Appearance and functionality by vertical instruments is same, except:

- Y-axis information is ab solute or relative time at the cursor position and
X-axis information is the signal value at the cursor position

- the cursor readout is displayed below the graph

The right display gives an impression of the cursor functionality for vertical graph.

ATTENTION: The measurement cursor is not available when the time base is setto a shorttime. It's only working

for long time measurements.
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3.1.3.3 Digital meter

m The digital meter is designed to showthe current or averaged value of the channel.

When you selecta digital meterin the design or run mode, following settings will appear on left and right part of the

screen:

- Control properties for detailed information about digital meter Control properties: grouping, number of

column, Add / Remove instruments, transparency,...
see — Control properties

- Digital meter settings typical digital meter setting are:
o Display value e Upper / Lower limit
e Display type e Drawing options
e Average time ¢ Resolution

- Channels selector for detailed information about assigning / reassigning channels to/from digital meter

— see — Display settings

Copy Paste  Delete Undelete k=4 | |
=)

|| Transparent ‘

|| unified properties

=2

1 ¢ =

B

Upper limit
[CJuse |00 rpm
| Lower limit
[Fluse |00 rpm
[¥] Show caption
@ Auto () Manual
o

Example Digital meter in Design mode

Appearance on screen

The digital meter has only one appearance: the channel name and unit is

displayed at the top left, the display type at the top right side. The main space is

used by the value letters itself.

for detailed information about instruments positioning, size and transparency see — Screen edit functions
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Setting

Display value

The digital meter can display different values. Beside the current measurement Chae' =
value, also timing information can be displayed:
Da + tme
Elapsed time
e Channel - current measurement value, assigned to an acquisition channel
* Time - current time of the acquisition system
e Date - current date of the acquisition system
e Day + time - number of the day within the current year and time of the acquisition system; this format

is compatible with the timing information according to UTC

Elapsed time - time elapsed from the beginning of measurement

Drawing options

Simply click on the Drawing options checkboxto show or hide the selected W Show caption
digital meter: ¥ Show frame
- caption Example caption and frame ON:

- frame

As a standard, the caption is displayed.

Resolution

Sometimes itis useful to be able to add one or two digital of display resolution, or delete one or two, according to the type of

data being displayed.

Select a meter by clicking once on it. If Auto is checked, click either Inc > ! =]
(rease) button or Dec(rease) button to add or delete digits to the right of © Auto ) Manual
the decimal point of the meter‘s display. EEJ &=

If Manual Resolution is checked, instead of Dec and Inc button Leading and Trailing field is displayed to enter number
of digit. Below this also Exponent section appear. When Manual Exponent is checked, two buttons appear: Eto

define exponent E in step by +3 and L= lto define exponent E in step by-3.

B soluti il
) Auto @ Manual ) Auto (@ Manual
Leading Trailing Leading Trailing
& 4 1 = 4
Exponent Exponent
@ Auto () Manual ) Auto (@ Manual

G =T
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3.1.3.4 Horizontal / Vertical bar graph

|

P The Horizontal / Vertical bar graph is designed to give a graphical indication of the current

value of a signal within the defined display range.

When you select a Horizontal / Vertical bar graph in the design or run mode, following settings will appear on left and right

part of the screen:

- Control properties for detailed information about Horizontal/ Vertical bar graph Control
properties: grouping, number of column, Add / Remove instruments,

transparency,...

see —» Control properties

- Horizontal / Vertical bar typical settings (same for Horizontal and Vertical bar) are:
settings e Display type e Upper / Lower limit
* Meter type e Minimum / Maximum shown value

e Average time

- Channels selector for detailed information about assigning / reassigning channels to Horizontal /

Vertical bar —» see — Display settings

Copy Paste Delete Undelete ﬁ » % DU. ﬁ m’ 0 IL"" EEE'

= @

(o) il ==
| rties 2 i = .
| + Cols Mar - al =1 03 0,025

[| Transparent ‘ - ‘

[¥] Unified properties

Doy type = Jm——
— HORIZONTAL BAR
RMS i
= display onsereen
lsmsmaid = _ -
30 bar =

e, il

Fast (0.7 g]
 colors i _
Upper limit ~Horizontal / Vertical bar
[Cluse (0,00 ___ Braphisetting
-L;;ver limit —— .VERTICAL BAR
[Fuse 0,00 - o _display on screen

05

ow caption
[ Show AbsMinMazx

[ single axis
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Meter type & Appearance on screen

The bar graph has four different basic appearances: as

standard - Bar, 3D, Needle or LED bar graph and can be

selected from Meter Type drop down list.

They all contain the channel name, display type and unit

beside the measurement values.

All bar graph basic appearances can be in:

e horizontal - Horizontal bar(see above)

GO0

e vertical format- Vertical bar (see on right)

2]

The orientation depends on the instrument type selected by

the instrumenticon in Design tool bar.

Temparature: T[*C

400

Changing the orientation is not possible; you have to select

aon

the rightinstrument when you click on the icon.

for detailed information about instruments positioning, size and transparency see — Screen edit functions

3.1.3.5 Analog meter

@ The Analog meter is designed to give a graphical indication of the current value of a signal within the
r defined displayrange.

When you select an Analog meterin the design or run mode, following settings will appear on left and right part of the

screen:
- Control properties for detailed information about Analog meter Control properties: grouping, number
of column, Add / Remove instruments, transparency,...
see — Control properties
- Analog meter settings typical settings for Analog meter are:
e Display type e Upper / Lower limit
e Analog meter type e Minimum / Maximum shown value
e Average time
- Channels selector for detailed information about assigning / reassigning channels to Analog meter —
see —» Display settings
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Y M m@=w] el » Fi
== =0 E=) .
‘ = Cols Mar -

[F 'Transparent ‘

[] Unified properties

Fast(0.18) -
Upper limit
Vuse  4200,0 rpr
. Lower limit
Juse |0.0 rpm|
1)
E000
») »
ANALOG METER
—dispaly on screen
ANALOG METER e ‘lr
settings P

Analog meter type & Appearance on screen

The analog meter offers three different appearances and can be selected from Analog meter type list.

They all contain the channel name, display type and unit beside the measurement values.
Fourth Analog meterhas two forms:

1. full circle instrument (see above on the right mostinstrument)

2. compass instrument (appearance see right)

To switch to this form Compass boxmust be checked:

i-l

o) ¥ - (=)

[¥] Compass

for detailed information about instruments positioning, size and transparency see — Screen edit functions
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3.1.3.6 Indicator lamp

G The Indicator lamp indicator lamp is designed to showthe state of digital signals, to supervise the

value analog signals in a true / false way, but also to show Discrete values.

When you select Indicator lampin design or run mode, following settings will appear on left and right part of the screen:

Control properties for detailed information about Indicator lamp Control properties: grouping,
number of column, Add / Remove, transparency,...

see — Control properties

- Indicator lamp Display mode typical setting for Indicator lamp Display mode are:

settings e Display mode e Average time
e Display value e Upper / Lower limit
e Display type
- Discrete Display typical setting for Discrete Display Display mode are:
Display mode settings « Display mode « Options
e Discrete values
- Channels selector in indicator lam p mode the channels can be assigned only if Display value -

Channel option is chosen; for detailed information about assigning / reassigning of

channels — see — Display settings

A\ )

ikl S
// Acquisition  Analysis Setup files Ch. setup Measure Design

O W e m@w] 6=

Copy Paste Delete  Undelete

| - | Cols Ma» =
[ Tremspa Commeon
IEd Umﬁpn_tl:ql_ properties

|Indicatur lamp

[Channe\

Actual
INDICATOR LAMP
oisialic, settings

Fast (0.1 ) -
. Upper limit

[V]use 0@

Lower limit
[Fluse |0

For example, w hen the Temperature drops below 40°C, the lamp becomes green. As soon as the Temperature
grow s above 40°C, the lamp becomes red.
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Appearance on screen

The Indicator lamp is quite a simple element and displays next to the channel name onlya colored lamp, depending

on the settings.

for detailed information about instruments positioning, size and transparency see — Screen edit functions

Display mode
The Indicator lamp instrument have two basic Display mode:

e Indicator lamp
Shows the state of digital signals and to supervise the value of analog signal

in a true /false way.

e Discrete Display
Each channelcan have a set of predefined values - for example a binary CAN
channel for ABS can have three states with codes 0, 1 and 2 which represents
ON, OFF and ERROR.

Indicator lamp Display mode setting

Display value

Possible Indicator lamp settings depend from selection in this field.

For Indicator lamp you can select three basic Display value:

1. Channel

- show the state of digital signals

[Display mode L

Indicator lamp -

Dizcrete display

‘ Chaninel -

Alarm
Staring

- to supervise the value of analog signal current measurement value, assigned to an acquisition channel in a true /

false way

Three colors can be chosen - below firstlimit, in between limits and above second limit.

For Channel option you be able to set (see picture above):
e Display type
e Average time

e Upper / Lower limit
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2. Alarm will show the state of alarm signals
For Alarm option you be able to set:

e Alarm from list; alarms are defined in Channel setup — Alarms tab which is visible if alarm option is selected in
channels setup

e Display type

e Average time

O W e m@w) o=

Copy Faste Delete Undelete

avL

| + Cols Ma: »

[— Transparent |

[] unified properties

IActuaI

[Indicator lanp

q_Alarm

[Fast[0.15)

|

3. Storing show the state of storing data. If data is stored, the lamp will go red, otherwise it will stay green

O W8 m@w) e

Copy Paste Delete Undelete

VL

| + Cols

L_ Transparent

[V] Unified properties

IActuaI

[Indicator lamp

(5o D

isplay value
Staring

[Fast[0.13)
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Discrete Display Display mode setting

=
|Actua| v|
2
The Discrete Display instrument show defined discrete value. |Discrete T v|
For Discrete display mode you be able to set (see picture on right): : =
[Fast (0.1 ) -
e Display type -
¢ Average time [ Define |
¢ Discrete values Option =

[¥] show channel name
[¥] show description
[¥] shaw picture

|| Draw frame

Let's take few CAN channels which have defined discrete channels. There are few channels which describes the bit value
if the caris running in idle (MO1_Leergas) and if the clutch is pressed (MO1_Kup_schalt). The channels have defined

discrete values which are loaded from the DBC library.

Used ’E mMotor_1 nonon0oodonn 1 n0dooo0onodonaoonogo i 1 ooooooodo 1 oo
w

MO1_lLeergas

Unused kein Leergas Setup
Unused e Fahrpedal_iO Setup
Unused I e kein_Kickdown Setup
Unused I PR Schalter_saqgt_Ausgekuppelt Setup
Unused I MO1_TiOut_Br Empfang_iO SR
e IMOl_Sta_Bremse cifiiclbar Setup
MO1_5ta_Get 2 ;
Unused I A el dynamisch_nicht_erfuellbar Setup
Unused _- LR SEEh ol nein_Werte_iO Setup
3783 MDI,
Unused MO1_Mo_m_ex = L ] Setup
1188 [4/min]
nmin
Ui MO1_Drehzahl . Setup
0 [MDI]
3783
Unused MO1_Mo_o_ex =t Setup
A 59,05

Now let's create a display with few controls to monitor the position of the clutch and gas pedal. So let's create a discrete
display and putthe MO1_Leergas in it. Since discrete values for this channel is already defined, we see already the

status ofthe channel The barand recorder shows the values of the status and gas pedal position channels.
The first picture shows the acceleration:

Kein_Leergas

MO1_Pedalwert; - [%]

“  Eingekuppelt
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The second picture shows the gear switching:

Define Discrete values

If the discrete values are not defined, we can define them for selected channels with pressing Define button. Define

discrete values window will appear:
' Define discrete yéiu 3
Mame | Color Picture

kein_Leergas 1
Leergas |

In this window you can define:

e Value - numerical code for each state

e Caption - description of each state

e Color - color of the certain state

e Picture - after click on this field Load graphics window appear to define . bmp or . jpg picture. The picture will

be shown at the certain code in discrete display (a green lamp for on and a red lamp for off, for example).

With E button you can add another value, and with E| button delete value (table row).

Option

With checking appropriate box you can change Discrete Display

[] show channel name
[] Show description
[V Show picture

[¥] Draw frame

appearance on online screen.

¢ All options switched on.
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Show channel name option shows the channelname caption. Ifitis

switched off, it will not display the caption above.
¢ Draw frame draws the frame around the control. This option is useful
especiallywhen ‘Show channel name'is not checked to only display a

discrete value.

e Show picture option switches on and off the display of the picture, if they

are available.

e Show description option switches on and off the description of the

state. If itis switched off, only the bitmap with state image will be shown.

3.1.3.7 2D graph

I The
Hani

i \mkein_Leergas

created from math channels, classification and others. It also replaces p-vscope from version 6.

When you select 2D graph, following settings will appear on left and right part of the screen:

- Control properties

Remove, transparency,...

see — Control properties

- Drawing options

Available appearance setting in Run mode is:

selects w hich parameters will be show n on the graph

* Axis scale/auto scale (Common instruments tools)

- Channels selector

see — Display settings

H

I|
Mumber of ticks = V
Auto b

Auto scale | Off
Graph kype | Automatic
Histo. bype | Full

H Ais bype ¥ Axis bype
Lin | Lag

[l single vahies axis

[IPersistance
1

hf'mw\*l"‘"ﬁ"P’W’W'“’ﬁ”lf’V‘r"r*""w'W’r”i\W‘wl‘/]‘*‘“[W”1*("%*%}17“1“%‘%’"1'”

for detailed information about assigning / reassigning channels —

i

¥y

2D graph shows the drawing of any matrix channels.Some typical examples are FFT

for detailed information about Control properties: grouping, number of column, Add /
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The inputto the 2D graph can be:

- FFT math

- STFT math

- CPB math

- classification

- counting

-scope trigger

- FRF math

- SRS math

- CA pressure and other channels

In short, 2D graph can show any array channel created by . In fact, with adding matrix channels in version 7

2D graph will replace more and more displays in the future.

Properties

There are several properties which can be setto 2D graph.
Autoscale - will automatically scale y axis

Graph type - Automatic will set the graph type to whatis setin the input channel. For example, FFT has the default graph
type of lines while CPB has histogram. We can override these settings by manually defining either Lines or

Histogram.

||... || “

| |'|

1000, Line graph

|‘|P| i ‘ul'n||r IN’|! ‘fl |-f|,!| ||| |

Histo. type - for histogram type, we can define to either fill the bars with Full option, or to draw empty bars with Empty

option or to simplydraw the Line atthe top for a very classical instrument look.
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]

Freq[H

Full histogram

: 'i.l:l”:l'i:l-m R S “":-"E":'-':' Empty histogram

Rl | irc histogram

X Axis type - can be either linear or logarithmic
Y Axis type - can be either linear, logarithmic, Amp dB where the 0 dB is the full scale or Power dB

Number of ticks - defines either automatic or manual number of graph divisions for xand y axis. Division for y axis can be
freely defined only for linear scaling, log scaling defines number of ticks from minimum and maximum

axis value.
Single value axis - will set one yaxis scale for all channels in the graph

Persistence - will slowly fade the old data on the graph. We can define number of old arrays to be shown. The larger the

number, more history will be seen.
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Persistence graph

Cursor operations

2D graph can display values of the currently selected point with the crosshair cursor. When clicking on such point with the
leftmouse button, the marker line will be added showing x axis value on the xaxis and showing y axis value of certain point

above the marked point. All points can be removed by pressing the right mouse button.

AR b

il

. |J‘| _éll"i.wuﬂfldl_ 1""[ "|:||llhw|1 |'|'| F{r'_1l\|_lllll||'|j|f|[‘!| ||“FJ]}

un] ol I_iII ol '].Ijl oo
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3.1.3.8 3D graph

s The 3D graph shows three dimensional arrays or arrays with history. With this graph we
¥ can show FFT history, order tracking, rainflow count and even thermovision data.

When you select 3D graph, following settings will appear on left and right part of the screen:

- Control properties for detailed information about about Control properties: grouping, number of column,

Add / Remove, transparency,...

see — Control properties

- Drawing options selects w hich parameters wiill be show n on the graph.

Available appearance setting in Run mode is:
* Axis scale/auto scale (Common instruments tools)

- Channels selector for detailed information about about assigning / reassigning channels

— see — Display settings

=]
[ ]auta scale
History count 70 '[‘3
=]
Log W
E
“LEE
(%) R ainbow i

() Grayscale

=]
= ¥ r4 r4
K ¥
b L I
-] 14,95 21 .91
Single poink cursor W 2 Time [=]

The inputs to the 3D graph could be:
- block based FFT math
- STFT math
- block based CPB math
- order tracking order and frequency based history
- 3D rainflow counting

- FLIR thermo vision picture (requires special plugin).
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Please also note that 3D view might not be available on computers which doesn't have DirectX installed or the graphics

card doesn't support 3D features required from graph.

Properties

Auto scale will automatically scale z axis.

History count defined number of lines which will be shown on the display. Number of lines depends on the amount of
memory reserved by the channel. Please note thatincreasing the value might resultin very slow display since it

requires lots of computing performance.

Z axis type can be setto either logarithmic or linear. Minimum and maximum of each scale can be defined by clicking on

the min and max value like in any graph. That also works for the zscale which is on the left side of the display.
Z axis palette can be either in rainbow or grayscale color.

The Projection of the axis can be changed. Firsticon (xup, yright) is planar view and is mostlyused when time based data
is shown like FFT history, for example. The second one (xleft, y up) is useful when displaying matrix channels like
rainflow count or thermovision picture. Order tracking is in between, some users prefer first while another persons

prefers second way. There are also two three dimensional views.

Three dimensional view can be rotated by pressing and holding the left mouse button to rotate it. Scrolling the mouse
wheel or pressing Shift and left button will zoom in or out the display when moving the mouse up and down. Right

click and moving the mouse will rotate the graph around the display plane.

Cursors

Moving the mouse button around on the graph will place the cross hair cursor on the nearest point on the graph.

When clicking on the point for a short period of time (long click will rotate the display), the cross hair will be held in place and

the value of all three axis will be displayed near the cursor. All the cursors can be removed with right mouse click.
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Freq[Hz

|II

i
057 !
0,90

Time [=]

Additionally, we can change the cursor to calculate slope between xand y axis. First we click on the first point, then on the

second point and the value on the left will show (in our case) speed of frequency change over the time.

Delka cursar w

Freo)Time

Hz. Time=0 995¢
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3.1.3.9 Recorder

. The Recorder instrumentis designed to show the time-history like the traditional strip chart recorder,

but with enhanced display and analysis capabilities.

When you select Recorder instrumentin the design or run mode, following settings will appear on left and right part of the

screen:
- Control properties for detailed information about Recorder Control properties: grouping, number of
column, Add / Remove, transparency,...
see — Control properties
- Recorder settings typical Recorder setting are:
e Single/Multiple Time axis e Y scale divisions
e Display type e Single value axis
e Time axis type
Available appearance setting for Recorder instrument in Run mode are:
e Time axis scaling ¢ Y-axis scale/auto scale
e X-/Y-axis information
- Channels selector for detailed information about about assigning / reassigning channels to/from Recorder
— see — Display settings
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Appearance on screen

The Recorder element offers all important

information:
channel name(s)
unit(s)

time information

zoom functions...

for detailed information about instruments positioning, size and transparency see — Screen edit functions

Settings
Display type
Because the Recorder is typically used to show /onger periods of time - minutes —_— L
Feal data -
or even hours or days - it has the added ability to show data in one of several Beal data
iy
fashions: Real Data, RMS, or Average. H\r:deéage

This is useful w hen monitoring AC signals, w hich are going to look like a solid band w hen a long duration is show n - not very
useful to look at (unless you're just looking for overall amplitude envelopes, or obvious drop-outs). Changing the display type for
this graph to RMS wiill show a more useful representation of the data.

For noisy DC signals, selecting Average can clean up the display.

WARNING:  Be aware that all these display types represent only statistic values for the online display. The

settings have no influence on the other displays or the data storage.

Select any graph by clicking on it, and then select the Display type from the selector.

Just have a look to the follow ing screen to see the difference betw een the three display types.

DEWESoft X1 - User Manual (Beta version) page (316
© 2013 DEWESoft



User Guide Visual control settings
Measure - Data acquisition Display s design

gy ]

REAL DATA Display type |‘|“U|||

|i|1 LI[

AVERAGE Display type

Use the Show events checkboxto enable or disable view of event markers. You
can also see all your events - keyboard, notice, and voice types - on the eventlist at [ R
the top right, directly below the replay control buttons.

for information about Events see — Analyse — Events

Use the Interp. async channels checkboxto interpolate the asynchronous

channels. If asynchronous data source like CAN is used, the values are

interpolated between two sample points. But for digital signals (for example states) Bt e i
this is not wanted and with this option we can disable the interpolation and the value

will stay at the same level until next value is available.

Use the Draw sample points checkboxto display individual sample points in et E R

analyse mode.

Single value axis

The Single value axis checkboxcan be used to set all active channels of a recorder gridto only one Y -axis. If set, all

channels will use the same scaling and as a visual result, there will be only one axis with values left.

This function is very helpful when there is only small space for channel names and scaling and the channels use the same
scaling. If this option is not used, recorder can display 4 channels at the same time. With this option, it can display up to 16

channels.
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3.1.3.10 Vertical recorder

The Vertical recorder instrumentis designed to emulate the time-history plotting capabilities of the
;- traditional strip chart or recorder, but with vertical Time axis orientation and enhanced display. On

each vertical recorderonly one channel can be displayed.

When you select Vertical recorder instrumentin the design or run mode, following settings will appear on left part of the

screen:

- Control properties for detailed information about Vertical recorder Control properties: grouping,

number of column, Add / Remove, transparency,...

see — Control properties
- Vertical recorder settings typical Vertical recorder setting are:

e Single/Multiple Time axis e X scale divisions
e Display type e Alarm levels
e Time axis type
Available appearance setting for Vertical recorder in Run mode are:

e Time axis scaling e X-axis scale/auto scale

e X-/Y-axis information

- Channels selector for detailed information about assigning / reassigning channels to/from Vertical

recorder — see — Display settings

Overview Scope Recorder FFT

[EXT _AMA]J

| + Cols

[ 'Transparent
Unified properties

[¥]5ingle time axis

Fieal data

[ Show cursor

|¥| Interp. async channels
/| Draw sample points

["] Show frame

[Helative

145.. i

[~ single values axis

Max 24,53 mjs

Min 73,58 mfs VERTICAL
RECORDER

5 VERTICAL RECORDER
setting

e - ) _display on screen
|| Show cursor values
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Appearance on screen

CAN DRE2E01E

The Vertical recorder element offers all importantinformation:

channel number (group, description and slot)
channel name(s)

unit(s)

time information

zoom functions...

Appearance is like for Recorder, except Time axis is vertical.

for detailed information about instruments positioning, size and transparency see — Screen edit functions

Run mode Changing the X-axis scale / auto scale

WARNING: This way changing X-axis can't be done in Design mode — available only in Run mode.

If you want to change the X-axis for any input, the recorder offers two possibilities:

CAN 0/#280M18

* Enter values You may enter the values by yourself - simply click on the number
at both extreme and then type in a newnumber. This is possible

when the cursor has following appearance: ! .

CAN 0/#280M18

* Auto scale Move cursor to the axis scale. If you have reached the auto scale

area, the cursor changes to the following appearance: [EKmdl.

Press left mouse button to activate auto scale for this channel or

press right mouse button to undo auto scale.

The auto scale function always calculates the minimum and maximum value of the currently
displayed signaland use these values for scaling. The scaling will be only updated when you

press the left mouse button!

Additional auto scale functions

DEWESoft offers additional auto scale functions when you press keys together with the /eft or right mouse button:

Left mouse button Auto scales the selected channel (see also above).
<SHIFT> + Left mouse button Scales the selected channel symmetrical around zero (+ values are the same).
Right mouse button Undo auto scale for the selected channel (see also above).
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Settings
Display type

Display types of Vertical recorderare same as by Recorder, except Time axis type is vertical.

for detailed information about Display types see — Recorders Display type

X scale divisions

The Vertical recorder offers X scale divisions. You can selectthe number of X
scale divisions from one to ten (=dashed white line which divide graph area) from

drop down list.

Alarm levels

You can set high and/or low alarm limits for each Vertical recorder, which will

cause the recorder to mention the alarm above the grid.

As a standard, the alarm values are setto the minimum and maximum range for the
appropriate channel. If you want to use own limits, just enter the alarm level

according to your requirements.

4
1]
a
10
Alar I =
Max 1 mm
Min -1 mm

For example, if we w ant to supervise the signal within £1 mm, w e enter the follow ing settings: — see above on right

Now we have setthe limits to +1 and -1 mm, indicated by the two small white lines directly above the scale. The two yellow

lines show the minimum and maximum value during this acquisition, which may be even outside the displayed time

window. Finally, a line in the color of the channel indicates the current value; a small line indicates just small changesin

the signal for the last 0.1 sec, the wider the line the higher the change in the signal.

I i 5

[unuﬂ:_ml

Example 1
The current signal is within the defined limits of +1 mm, indicated by the

two white markers.

Example 2
The signal is out of the defined limit, the current value (atthe moment
1.37) is displayed in red letters as long as the signal is out of the

limits.

Lk mim
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I i 5 I

Example 3 Ll
Ll Lk min
The signal is back within the limits, the previous exceed of the limitis — L

indicated by the three red !!!. You can also still see the maximum level

indicator out of the limits.

3.1.3.11 X-Yrecorder

1

(_*‘ The X-Y recorder is designed to display channels versus channels; there is no direct time relation.

When you select X-Y recorder instrumentin the design or run mode, following settings will appear on left part of the

screen:

- Control properties for detailed information about X-Y recorder Control properties: grouping, number of

column, Add / Remove, transparency,...

see — Control properties

- X-Y recorder settings typical X-Y recorder setting in Setup tab are:

e Graph type e Drawing options
e Display type e Draw filter
e X and Y scale divisions e History

e Time scale

Y channels cursor readouts are displayed in Cursor tab.

Available appearance settingfor X-Y recorder instrumentin Run mode are:
e X-axis scale/auto scale - logical same as for Vertical recorder

e Y-axis scale/auto scale - common instruments tools

- Channels selector for detailed information about assigning / reassigning channels to/from X-Y recorder —

see — Display settings
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Caopy Paste Delete Undelete
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[ Transparent [ M|

Unified properties

Single x axis - L X-Y RECORDER
i display on screen

| Single values axis

Reset view

show only current value

| only when x increases
[ only when x decreases

Draw sample points
| Draw only sample points
|Log ¥ [“Log

Channels selector

Appearance on screen

NOTE: The only difference to time based displays is that the first selected channel is always used as the X-axis

channel

The X-Y recorderelement can display up to
three Y-axis channels, related to one other

channel on the X-axis at the same time.

The yellow cross indicates the latest displayed

value.

X-Y recorder appearance with only current

value see —» History (below).

for detailed information about instruments positioning, size and transparency see — Screen edit functions
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XY Recorder Setup

Graph type

Pairz af sy
Angle bazed =y

The Graph type knows three modes:

¢ Single x-axis

¢ Pairs of x-y

e Angle based x-y

Display type

DEWESoft X-Y graphis now being able to display the Real data.
You can display also Average (for slowsignals) or RMS values (for dynamic

signals). As a standard, the values for the display type will be calculated over a period

of 0.1 seconds.

Allows onlyone channel x-axis. The first assigned channel is used for the x-axis, up to 4

following channels the y-axis.

Allows defining multiple 'sets' of x-y channels. First select the channel for x-axis, then select

channel for the y-axis. This function allows referring different channels to different x-axis.

Be aware that you still have only one x- and y-scaling!

For example: x = distance 1, y = pressure 1. Now do the same for the second set,

e.g. x =distance 2, y = pressure 2.
The first x axis channel is the reference channel of the angle. It should go from 0 to 360°. The
second (and further channels) are angle related data (like rotational vibration - xy recordernow
displays the rotational angle of current revolution).

This xy recorderis like a scope, but with angle reference instead of time reference.

‘Graph type =
[Angle based sy v]
[ -
For this Graph type following Setup option can be
e _ '] set (see picture on right):
[4 - - Display type (different as for other Graph
[ single values axis .
type option)
[ Besekiicn J - X scale divisionand Y scale division
Drawing options =]
[ ] Draw sample points - Single value axis
[ Draw only sample points
[legy  [tegx - Drawing options
History =]
[ show only current value

[ only when x increases
[ only when x decreases

‘ Real data -

Average

RrS

Heal data
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Select any graph by clicking on it, and then select this value from the Display type drop down list.

WARNING: Be aware that all Average and RMS display types represent only statistic values for the online

display. The settings have no influence on the other displays or the data storage.

Angle based x-y graph

The Display type for this Graph type is different as for other Graph types.
You can display signals overa 1 period or 2, 3 or 4 periods which can be selected

from drop down list.

X and Y scale divisions

The X-Y recorder offers X scale divisions. You can select the number of X scale
divisions from one to ten (=dashed white line which divide graph area), which can

differ between X and Y axis.

The X-Y recorder offers Y scale divisions. You can select the number of Y scale
divisions from one to ten (=dashed white line which divide graph area), which can
differ between X and Y axis.

The Single value axis checkboxcan be used to set all active channels ofan X-Y
recorder gridto only one Y -axis. If set, all channels will use the same scaling and
as a visual result, there will be only one axis with values lefft.

This function is very helpful when there is only small space for channel names and

scaling and the channels use the same scaling.

Time scale

Recorderor scopedisplays show their content only for a limited time. But what

about the X-Y graph? How Jong should it display data? Decide it by yourself.

Simply click on the Reset view button in Time scale section to clear the graph.

Drawing options

DEWESoft allows Log Y and/or Log X (logarithmic) axis types. Select the axis

type (with checking appropriate box) according to your application.

for detailed information and using hints about X and Y scale type

— see — Reference Guide —» Properties of the Fourier transform

s o E fr—

— oo

— 00

¥
1

o O
1
1
s
2

Reset view |

Drawing options

[ Draw sample points

[ oraw enly zample points
[Jlogy  [ILogX
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Draw filter

Especially for run-up tests you should use the Only when x increases checkbox

in Draw filter section. This is only a drawing filter and avoids any values displayed =
which become smaller than before. o i

) only when x decreases
Unselect this feature to receive also decreasing X-axis signals again.
History
When the signal is changing very strong, it may be helpful to click the Show only
current value checkboxin History section; this removes all displayed values from : =
the X-Y graph and shows only the current value. || show only current value
Unselect this feature to receive the whole signal history again.

Example: appearance X-Y recorder w ith enabled show only current value
XY Recorder Cursor
[ Setup ][ Cursar ]
By selected Cursor tab the cursor readouts for each Y channelin CURRENT
POSITION section is displayed. =
-017 Y:-3.67
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3.1.312 Scope

The Scope instrument is used for displaying fast, short-time events. Like in a traditional scope you

can define trigger conditions. Up to 16 inputs can be displayed at once in each graph.

When you select Scope instrumentin the design or run mode, following settings will appear on left part of the screen:

- Control properties for detailed information about Scope Control properties: grouping, number of column,

Add / Remove, transparency,...

see — Control properties

- Scope settings typical setting for Scope instrument are in three main groups:

e Trigger
e Cursor

e Scale (selected channel scaling and offset)

and one dependent subgroup: History

Available appearance setting for Scope instrumentin Run mode are:
e Y-axis scale/auto scale (Common instruments tools)

e Time axis scaling (Common instruments tools)

e Zoom (change the current position and scroll through the w hole acquired data)

- Channels selector for detailed information about assigning / reassigning channels to/from Scope — see —

Display settings

@=1) 6B » Fhl” W ¢l

0w &

Copy Paste Delete  Undelete

R

=
| + | Coks 1 =
Transparent | o |
Urified properties
Scale History
Trigger Cursor
Free Auto :] Single
Pre Post
] 9,8 me
[
<X

Voltage - 4 SCOPE
Valie |Real data ~| i k- display on screen

Mode Filtered edge Z.

|Pasiﬁve & J

Trig level 31 v

Rearm level -2,4 v

Ll
3

Trig
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Appearance on screen

The Scope elementin the overview offers all importantinformation:

channel name(s)
unit(s)
time information

zoom functions...

When the scopeis nottriggering, the bar on the right side shows the current levels of the signal so we can optimize the
trigger level according the normal values (we can also use Auto frigger mode). When the trigger is lost for some seconds,

data will be shown none triggered.

for detailed information about instruments positioning, size and transparency see — Screen edit functions

Run mode Zoom (additional appearance setting)_

At the top right above each graph in Norm or Single Trigger mode you maybe have already noticed a small @ icon.

Pressing it enables/ disables the zoom view during acquisition. Up to now, when you press the blue (] and buttons

(see above) at the bottom right side of each graph, you also changed the memory depth used for the acquisition.

Normal Scope trigger view

If we want to see the event now more detailed, just click the zoom icon. At the top of the graph you will now see a scroll bar

.-:1 .-:1
indicating the current displaying position within the whole acquired signal. Press the button to zoom in (or to

undo zoom).
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Zoomed Scope trigger view

When you move the mouse over the scroll bar at the top, it will change its appearance to a "hand". When you press the left
mouse button and move the mouse, you can change the current position and scroll through the whole acquired data of the

current trigger shot.

3.1.3.12.1 Setting - display tools

The Scope instrument typical settings include three main groups:

e Trigger — Free run - settings of triggered acquisition
Auto
Norm
single
e Cursor - cursor measurement to show the cursor readouts for each channel within the

selected scope; with Reference curves possibility

e Scale - tochange displayed offsetand scaling of signals
and one dependent subgroup - to display the trigger events in different ways — history type, to selecthow many
History trigger events will be used, to browse through the trigger events, to export the acquired
data
Trigger setting

knows four types of Trigger operation — triggered acquisition:

. . . Trigger | Tscale |
e Freerun Allvalues are displayed, no trigger active. raoer |Gueser | Scale, |

There are not additional settings. [:] Rk S
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e Auto The auto trigger displays values if the trigger condition is true; Trigger | ursor | Scale

Trigger operation
D Marm  Single
iming setup

= Post
-50 50 ms

when there is no trigger within some time, it displays the current
Fres
value. .

I

e

Store trigger settings

r|

For this type of Trigger operation can be set: S T
<X3 L “8 ] -

- Timing setup

Current trigger setup

- Current trigger setup with: ,]
- select the desired channel o

- define the Value Mode

- define the Mode - trigger type

[&]
[=]

lPosiﬁ\re v]
- setup trigger condition for selected trigger type: =
Trig level o v
- Mode: Simple edge Pulse-Width
Filtered edge Window and pulse-width %
Window Slope
- Store trigger settings
e Norm The normal tri j i j ition i ferle istary,
gger displays only values if the trigger condition is _
Trigger Cursor

e,

For this type of Trigger operation can be set the same setting as

Timing setup
for Auto trigger — see above. Pre Post
-50 50 ms
When the Norm (or Single) trigger is selected, another tab
& BT
appears — the History. X | o+ -

Current trigger setup

o 8

same as for 'AUTO!

Value l‘“"“—j]

Mode Simple edge =
|Pasitive -
Trig level 0 v
L¥l0
7£+
Trig
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e Single This function can be used to acquire single events.

After selecting single button:

bl usame as for'AUTO' i ]

Value  |Real data -
ode
[Positive ']
Press itto get another single shot event. Trig level 0 v
%
%
Trig

For this type of Trigger operation can be setthe same setting as for Auto trigger — see above.

When the Single (or Norm) trigger is selected, another tab appears — the History.

Timing setup

The Timing setup can be used to define the displayed Pre and Post trigger . . : e
P ‘st
time in milliseconds. -50 50 ms

Hint Like the trigger level, the trigger position can be changed within the displayed time window by moving the white
vertical line in the scope graph. Simply click on the line, keep mouse button pressed and move the line to the

desired position.

The time window can also be changed using the [:F:' and buttons at the right bottom of each graph.

Current trigger setup

The trigger conditions for Auto, Norm and Single data trigger are the same and work in the same way than described

in Using trigger to start and stop recording.

for detailed information about using triggers see — Using Triggers to start and stop recording

1. selectthe desired channel

First of all you have to select the desired channel out of the drop down list. It h
displays all available channels.

List of available
|AI 5 channels
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2. define the Value Value

Select the Real data, Average or RMS from the drop down list. Mode
Positive

3. define the Mode —i

Select the trigger type Simple edge, Filtered edge, Window, Pulse-Width,
. . . Positive  Filtered edge
Window and pulse-width or Slope from the drop down list. Windaw
Trig level PulseWidth
Window and pulsewidt
Slope
L. Delta amplitude

4. setup other
These settings (e.g. Slope, Trigger level, Rearm level, Pulse time,...) depend on selected trigger type in Mode field.

for detailed information about trigger mode and set up triggers see — Trigger Setup

Hint The trigger level can also be changed by moving the white vertical line in the scope graph. Simply click on

the line, keep mouse button pressed and move the line to the desired position.

Store trigger settings

This is a very nice function to define the storing options directly within the scope.

for detailed information about set up trigger see — Trigger Setup

Any changes done here are automatically copied to the system trigger and vice

-c}icil.m +

[
versa. To activate this function press the Link store trigger button.

The drop down list next to the button shows - if already available - existing

triggers conditions or starts with a fresh entry TO. }ﬁt B

The buttons can be used to define additional conditions, which can be

selected by the drop down listand changed according to your requirements. I __E_ [ ] .B

The B buttons can be used to delete selected additional conditions.

WARNING:  Aslong as the Link storage trigger button is not pressed, the data is only displayed - not stored!

Cursor

Cursor measurements

DEWESoft offers also Cursor measurements function to showthe cursor readouts for each channel within the

selected scope. Select the Cursor tab to activate the cursor measurement:
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|jj| ‘ e | Not arm
=) =
‘ + | Cols 1
Transparent :
Unffiad properties
Scale ° History
Trigger Cursor
[ set ][ Clear

25,87 ms;f=38,65 Hz

m

C1:0,727 £2:-0,472
Az C2-Cl:-1,199

€1:-0,441 (2:-0,356
4:C2-C1: 0,084

C1:-1,650 C2:-0,590
4:C2-C1: 1,060

CHANNEL VALUES
at position C1 and C2

The scope offers two measurement cursors for the active graph, which can be positioned in two ways:

¢ Move the mouse cursor to the first position of interest. Click the left mouse button - cursor &1 will appear. Move mouse

cursor to the second position of interest and click right mouse button for cursor &2 positioning. This can be repeated at

any other desired position.

* Drag the first cursor from left side of the graph to the position of interest and the second cursor from the right side of the

The settings menu atthe /eft side of the screen now displays: C1:-0,761 C2:-0,590
41 C2-C1: 0,171

- the cursor readouts for each channel within the selected scope - values

. C1:0,295 C2:0,507
atC1, C2 and difference C2-C1 a1 C2-C1:0,212
Cl:-2,371 C2: 2,630

&1 C2-C1: 5,001

- Time and values cursor between C1 and C2
15,9 ms;f=62,89 Hz

WARNING: The freeze function is not working in the scope!
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Reference Curves

offers also Reference curves within the scope display.

To activate them just press the Set button in the Reference curves Cursor

[ set || clear |

settings.

This will copy the data of all currently displayed channels into a reference curves memory. The reference curve will now

be displayed in white color:

=] == SIS -
=) -
‘ + | Cols 1
Transparent :
Unified properties
Scale __ History

Trigger Cursor

| Clear

15,9 ms;f=62,89 Hz

| REF

m

€1:0,129 C2:0,004
&:C2-C1:-0,12!
| REF

C1:0,457 £2:0,269
Az C2-Cl: -0,18]

V|REF
C2:1,811

C1:-1,604
A1 C2C1: 3,414

and in the cursor readouts for each channel REF checkbox appear: C1:-0,840 C2:0,919
A C2-C1:1,758

To hide the reference curve uncheck the REF checkbox for the desired channel(s). This will keep the reference curve within

memory. To displayit again just check the REF checkbox again.
Press the Set button at anytime to update the reference curve to the current triggered data.

To remove the reference curve permanently press the Clear button. This will remove the reference curve data from

memory. To define a newreference curve press the Set button again.

Scale

The Scale function can be used to change displayed offset and scaling of

signals. ALD =
.5._'.__:__ [ .
Mz ¥ List of available™®

Firstselect from Channel to set drop down list several channel to set his Scale ALG channels

and /or Offset:

Press the Up / Down Scale buttons to 'zoom' the amplitude in or out and Up / Down Offset buttons to move the signal
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within the grid:

B2
=
| + | Cols 1
| Transparent (=
Unified properties
Trigger n Cursor
|  History
[a13 —

Scale S [k e
Offset |«

set SCALE and OFFSET ||
for several CHANMELS

NOTE: These settings have no influence on the acquisition resolution or accuracy. It's just a display feature!

Adashed horizontal line indicates the current offset setting of each channel. It
has the same color than the channel itself. You can use this line also to change
the channel offset. Simply move the mouse cursor over the line and the mouse

cursor appearance will change to

Now click (and keep mouse button pressed) and move the dashed line to the

desired offset position.

Examples for scaling and offset functions:

Scope Scale view after scale down Power channel: and after set negative offset for Power channel:
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History

When the Norm or Single triggeris selected, another tab appears: the History. This feature allows you to display the
following information - history type:

Actual trigger Always the latest trigger event is displayed. When you press the Stop button, you can

browse through the last recorded trigger events.

Persistence mode You may still know this feature from analog oscilloscopes: several events will be displayed

in an overlay technique, the older the events the brighter their color.

Moving average Use the moving average function only for repetitive signals; you can increase accuracy and

reduce noise on signals using this function.

Envelope The envelope mode displays two graphs showing the minimum and maximum value of
several events.

3D view Displays the trigger events in a waterfall-like type. Very helpful to show signal abnormalities
or changes.

Display mode can be selected from Display mode drop down list:

Actual trigger >

|ALUGl TigC _'..;_'i
Persistence mode
Maving average
Envelope

30 view

The following screen should help you to understand the difference between the five history types:

= |
— 7 |

- I

Transparent | - |

Unified properties

Trigger | Cursor | Scale

Actual trigger

Trigger count : 1/200 | Reset |

i

Trigger index:

HISTORY

settings
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Below the Display mode selection, the Trigger count displays two values: the first mentions the current number of
existing trigger events within the history memory, the second the maximum possible number of events. This value
depends dramatically from the displayed time. When the maximum number is reached, both values are the same. The

memoryis of FIFO type (firstin, first out).
If you want to clear the history memory simply press the Reset button.

In the section Shown triggers you can select how many trigger events will be T —

used for the appropriate history type. -

Trigger index:

If you are in stopped condition (when you press the Stop button on tool bar) you can Set start Export to AV
Set end

use the arrow buttons to browse through the trigger events.
Keep an eye on the Trigger index: it shows you the current positions within the available events.
In stopped condition it's also possible to export the acquired data by pressing the Export to AVI or Save to file button.

When Export to AVIis selected Scope AVI export window appear to set:

File name, Resolution, Frame rate, Video compression

Resolution Frame rate Video compression

for information about this settings see — Export screen to AVI

10 - Uncompressed
and Export triggers field, in which we can define to save only interesting Export triggers
i f 202 Uncompressed

triggered events (to reduce the amount of data).

Select Export button to export'avi' data or Cancel button to cancel exporting.

Whit Save to file button we call Save Scope Pictures window to save acquired data from historymemoryin to
DEWESoft *dsd (DEWESoft data) file:

Save Scope Pictures

Savein: | 3 Data x| « & ek E-

| Example_DriveD 1,dad
EEWE_mejl_ﬁliq.dsd

= Example_Power_02_energy_saving_bulbs.dsd
QExﬂTde_ina'_uz_mml_hm!.dsd
@EWE_POWH_M_‘#M‘!ES-M

= Example_ThermoCami 1. dsd

| |

]
Save 85 ype: [Dewesoft datafiles ("dsd) =] Cancel

4

Choose existing file from list or enter new file name (recommended) and then select Save button to save data or Cancel

button to cancel saving.

To reduce the amount of data you can select a certain range within the triggered events byusing the Set startand Set

end buttons.
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3.1.3.13 FFT Analysis

The DEWESoft FFT (Fast Fourier transformation)instrumentshows the frequency

components of acquired signals in amplitude and frequency.
for background information about FFT analysis — see — Reference Guide —» Theory of frequency analysis

When you select FFT instrumentin the design or run mode, following settings will appear on left part of the screen:

- Control properties for detailed information about FFT instrument Control properties: grouping, number of

column, Add / Remove, transparency,...
see — Control properties

- FFT settings typical setting for FFT instrument are combined in tw o tabs:

e Setup w ith Line resolution, Window type, X/Y scale type, Number of X/Y axis ticks,

Amplitude display, DC cutoff and Weighting
* History display optionsfor Current FFT and Averaged FFT

Available appearance setting for FFT instrumentin Run mode are:
e Changing the Frequency axis scale

e Y-axis scale/auto scale (Common instruments tools)

e Cursor Function (change the current position and scroll through the w hole

acquired data)

¢ Online calculation

- Channels selector for detailed information about assigning / reassigning channels to/from FFT

— see — Display settings

W m@e=) e e Fo S oy B
S

| + | cos1 o~ ! EFT
Flierspmrent . i display om screen
[¥] Unified properties P
| setup |History|
."Line ressiutian dF= 0,153 Hz\.

Window type

X scale type ¥ scale type
ILin '] |Log = |

MNumber of ticks
Amplitude display

DC cutoff Weighting

MNone = Lin =
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Appearance on screen

The FFT element offers all importantinformation:

channel name(s)
unit(s)
frequency information

zoom functions...

for detailed information about instruments positioning, size and transparency see — Screen edit functions

Changing the Frequency axis scale

Run mode Frequency axis scaling

WARNING:  This way changing Frequency axis can'tbe done in Design mode — available only in Run mode.

Use the blue PLUS and MINUS symbols to expand or compress the Frequency axis. Clicking MINUS
will show more Frequency across the graph until the maximum analyzable frequency has been

reached.

Clicking PLUS will show the frequency more detailed.

Run mode Changing the Frequency axis scale

WARNING: This way changing Frequency axis can't be done in Design mode — available only in Run mode.

Enter values . . .
You may enter the values by yourself - simply click on the number at either

extreme or minimum (see left) and then type in a new number. This is

possible when the cursor has following appearance: el .

When click on this cursor, enter field for new value appear (see left). After
enter new min and/or max value press OK button and new Frequency axis

scale appear on graph.

Cursor function

With two buttons in the FFT display, the function of the cursor can be defined.

EI With this function enabled (= default setting), the cursor shows the current frequency and amplitude values at

the cursor position within the FFT signal. To show the current values in the cursor readout, just click on the
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desired position of the signal.

To remove the readout, click again on this button - cursor marker.

EI With this zoom button enabled, you can zoom into any area - range of the FFT display. Just click into the

display, hold the button (on this place vertical white line appears), move the mouse and release the button.

To undo the zoom, just press the right mouse button in the graph.

Online calculation

To keep an overview over the FFT, DEW ESoft can calculate the RMS values and / or peak values (max) of the

displayed signals. To activate the calculation, just click on:

RHE:
RHE:

PERK:
PERK:

FFT Settings

for the RMS values —

for the peak values —

Serious FFT analysis requires several settings to get a useful result. All these settings DEW ESoft combine in two tabs:

1. Setup

2. History

In FFT Option can be set:

Line resolution

Window type

X scale and Y scale type
Number of ticks for X and Y axis
Amplitude display

DC cutoff

Weighting

This setting define Display mode for three group

displays:

Current FFT

Averaged FFT

Setup | History

Line resolution (df= 0,153 Hz)

|18k

Window type

[Bladcman

X scale type ¥ scale type

[Lin v] [Log

Mumber of ticks
s <]z -]

Amplitude display

| Amplitude (Auto)

]

DC cutoff Weighting
[None - ] [Lin hd ]

Averaged FFT

DEWESoft X1 - User Manual (Beta version)

© 2013 DEWESoft



User Guide Visual control settings
Measure - Data acquisition Display s design

FFT Setup settings

Line resolution

The FFT lines are responsible for the frequency resolution. The higher the FFT lines LEE
Line resolution {df= 0,153 Hz)

value, the better the resolution - but also the higher the calculation time. [164: v]
) ] 256
This line resolution depends on the sampling rate and the number of lines chosen 512

for the FFT. So if we want to have a fastresponse on the FFT, we choose less line, but 13};;

we will have lower frequency resolution. If we want to see exact frequency, we set 4932

5192

higher line resolution. Simple rule is: if it takes 1 second fo acquire the data from
32k

which the FFT is calculated, the resulting FFT will have 1 Hzline resolution. If we 54k

acquire data for 2 seconds, line resolution will be 0.5 Hz.

The current frequency resolution is mentioned in the selection line next to the heading (df = n Hz).
Example:
The sampling rate has been set to 10000 Samples / sec and the resolution to 1024 FFT lines. These settings allow an FFT

analysis up to 5000 Hz (half sampling rate). Now you divide the max analyses frequency by the FFT lines (5000 Hz / 1
024 lines). The result is 4.88 Hz per line resolution (mentioned in the selection line).

To change the FFT lines, justclick in the Line resolution field and select from the drop down list.

for detailed information about Line resolution — see — Reference Guide —» Properties of the Fourier transform

Window type
Window type
DEW ESoft supports the most common Window types for FFT analysis. Select the [Bladsman -
window from drop down list according to your application. Rectangular
Hanning
Harmming
for hints about recommended using Window type Flat top

— see —» Reference Guide —» Theory of frequency analysis T_r

Expanent down

X and Y scale type

DEWESoft allows:

¥ scale
e two different X (frequencies) axis types (Linear and Logarithmic) Log =

¥ scale type Lin

0de
Lin Moise dB
Log Ref, dB

e four Y (amplitudes) axis scaling types (Linear, Logarithmic, 0 dB and
Noise dB and Ref. dB scaled)

Select the axis type from drop down list according to your application.

for detailed information and using hints about X and Y scale type

— see — Reference Guide —» Properties of the Fourier transform

When in Y scale type Ref. dB is selected, 'Db scaling reference point' window appear to enter this reference point and

confirming that with OK.

Y scale type dB scaling reference point
etis <)

1 V equals i} dB
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Number of ticks

Mumber of ticks
You can select the Number of ticks from one to six ticks (dashed white line which Lf} v] [;_ 'rJ
divide graph area) for your FFT display, which can differ between X and Y axis. ;
5 3
The firstfield in row is to select the X axis ticks, the second row for the Y axis ticks. E_I g fory
5 g axis
7
8
< far.}{
0 dXIs
Amplitude display
The Amplitude display section defines displayin Y-amplitude axis. et i e
Amplitude (Auto) -
. . . ) ) Amplitude (Auto)
From Amplitude display drop down list we can select different types of amplitude RMS
Pow
scaling of the FFT. Basic setting is Amplitude (Auto), which shows for pure sine pgger
RMS 50

wave the amplitude of the sine.

If we have the sine wave with 2 Vpeak amplitude (4 V peak-peaks), we would have in the FFT 2V am plitude. For the

table let's assume that the original signal unitis Volts. If the units are different, it will appear in the FFT.

Amplitude type

Amplitude (Auto)

RMS

Power

PSD

RMS SD

DC cutoff filter

To remove DC or low frequency components, select from drop down listthe DC cutoff filter

- lower limit.

Weighting

As a standard, FFT analyses use a Linear Weighting. For sound analysis, special FFT
weighting can be set. As opposed to the sound module in math, where the weightings will be

calculated in time domain, this will calculate the sound weighting in frequency domain.

Units

\Y

V rms

VvV *V

V*V/Hz

V / sqrt(Hz)

Description

is the pure signal amplitude
is the RMS amplitude, calculated as Amplitude/sqrt(2)
calculated as RMS value squared

calculated as RMS squared, divided by the line resolution and sqr¢(2)
- used for checking the noise

calculated as RMS value, divided by the square root of line resolution -
also used for checking the noise

DC cutoff

‘Nm& -

0,1Hz
0,2Hz
1Hz
2Hz
10 Hz

Weighting

Dnmbgi
4
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FFT History settings

1. Current FFT

Display current FFT with settings in Setup tab (see above). Just select Current

FFT from Display mode drop down list. Only this one setting is necessary for

this Display mode type.

2. Averaged FFT

Use averaging mode to geta more stable FFT display. To activate the averaging Fé_-\@raged FED v]
justselect Averaged FFT from Display mode drop down list (see right).
Average type
@lin (Exp () Peak
All necessary setting can be done on Averaging options section. [Dvedap ]
0 % -
for detailed information about Averaging RIS S £
— see —» Reference Guide - Theory of frequency analysis
Average type
From Averaging options select Average type: Linear, Exponential or Peak. Average type
@Ln [E ) Peak
As a standard, linear is selected. = £ =
Overlap —
Depending on the application, it may be necessaryto define a data overlap. ﬁ o =
When the window type is used, we have to use overlap otherwise some of the 25 %
50 %o
data will be ignored. Therefore the use of overlap is highly recommended. 65 B
75 %

for detailed information and hints about Overlap — see — Reference Guide —» Theory of frequency analysis
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3.1.3.14 Octave Analysis

The DEWESoft Octave instrumentis meantto display the frequency components of acquired signals
LI
M; in amplitude and frequency. The octave analysis is synthesized from the FFT analysis. On Octave

instrument only one channel can be displayed.

for background information about FFT analysis — see — Reference Guide — Theory of frequency analysis

IMPORTANT: Octave analysis instruments provides basic options. For advanced CPB analysis, please add CPB

math channel in the setup and use 2D graph to visualize the data.

When you select Octave instrumentin the design or run mode, following settings will appear on left part of the screen:

- Control properties for detailed information about Octave instrument Control properties: grouping, number of

column, Add / Remove, transparency,...

see — Control properties

- Octave settings typical setting for Octave instrument are combined in tw o tabs:
e Display settings w ith Analysis type, Y scale type, Band display type and Weighting
* Averaging settings Averaging type, Overlap and Averages number

Available appearance setting for Octave instrumentin Run mode are:
¢ Y-axis scale/auto scale (Common instruments tools)

e Online calculation

- Channels selector for detailed information about assigning / reassigning channels to/from Octave

— see — Display settings

[ w @

Paste  Delete Undelete

@=1 o8 m ¥l L oim

| + | Cols 1

|| Transparent |

[¥] Unified properties

Analysis type F OCTAVE

|1"'3 v] OCTAVE instrument

¥ scale type |_ display setting
Lin Tl ann

display on screen

Band display type
lBars - I
Weighting
[tin ~|

OCTAVE instrument
averaging setting

[ |Enable

@) Lin Exp Peak

Averages count: -
t= 16,5536 sec
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Appearance on screen

The Octave element offers all importantinformation: channel name, unit, frequency information, calculation values...

Bar Band display type Lines Band display type

= 50 Hz; Current= 1,458 A

i — j =16 Hz; Current=

for detailed information about instruments positioning, size and transparency see — Screen edit functions

it T T P PSa— [P

Online calculation

To keep an overview over the Octave, DEW ESoft can calculate the RM S values displayed signals. To activate the

calculation, just click on:

E”g for the RMS values —

Octave display settings - CPB options

Serious Octave analysis requires several settings to get a useful result. All these settings DEW ESoft combine the CPB
options part. It contains:

e Analysis type Analysis type
EE ]
* Y scale type ¥ scale type _
for detailed information about Y scale type see — FFT X and Y scale type I“” ']
Band display type
 Band display type |Bars -
Weighting
* Weighting |Lin -
for information about weighting see — FFT Weighting
Analysis type
DEWESoft knows four different Analysis types for FFT analysis. The analysis type
defines the width of each band. Analysis type
. 3
The next band is calculated as 2 (AnalysisType) from the previous band, so for [iul d
1/1 this is 2A(1/1)=2, for 1/3 analysis this is 27(1/3)=1,26 and so on. %Q_
112
For 1/3 spectrum, there will be 10 bands per decade, for 1/12 there will be 40 and 124
for 1/24 there are 80 values.
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Band display type

DEW ESoft supports two display types which can be selected from drop Band

display type down list according to your application: Band display type
Bars -
e Bars
e Lines ke

for information about this display types — see Appearance on screen (above)

Octave Averaging settings

Use averaging mode to get a more stable Octave display.

[/] Enable
To activate the averaging just click the Enable checkboxon Averaging sectionand  ayerage type
all control become available. @ Lin (C1Exp (T} Peak
Cverlap
for detailed information about Averaging settings see — FFT Averaging 0% b

Averages count: 1
t= 56,5530 sec

3.1.3.15 Orbit plot

The DEWESoft orbit plot shows the x-y scope with a chance to rotate x and y axis. Itis mainly used

EE for displaying the axis movementin DSA analysis.

When you select orbit plotin the design or run mode, following settings will appear on left part of the screen:

- Control properties for detailed information about Control properties: grouping, number of column, Add /

Remove, transparency,...

see — Control properties

- Mounting angle describes the orientation of the sensor

- Graph type There are tw o basic graph types - Normal, w here the inputs are any analog channels, or from
Order tracking, w here the inputs are only the channels w hich are usedin Order tracking

math module.

Both graph types have common Drawing options.

Available appearance setting for Orbit graphin Run mode is:
e Axis scale/auto scale (Common instruments tools)

- Channels selector for detailed information about assigning / reassigning channels

see — Display settings
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0

Copy Faste Delete Undelete

EECE)
3 =

| + | Cols 1

[] Transparent |

Unified properties

First channel  Second channel
=

Raw data = ‘

50 ms i ORBIT GRAPH
display on screen

[¥]use DT

Mounting angle : -]

Angle is defined for first and second channel and depends on the mounting of et it e e

[=
the sensors. ag o =

For example if the first channel angle is mounted from the top, w e select 90 degrees. If it is from the right side, w e select 180
degrees.

Please note that the sensors should not be mounted in a straight line - there should be an angle offset between them.

Graph type .
There are two possible graph types - Raw data and Order tracking. INDrmaI __y_l

EI der Tracking

e Normal mode means that the orbit plot will display the x-y plot from any two
measured channels oriented at any angle defined by the Angle orientation. The
only special setting is the Display time. This defines the time displayed on the s0a ms

screen.

¢ In Order tracking mode the signal sources can onlybe channel used in the

order tracking.

Since order tracking defines the rotation frequency, we can display current :
Dizplay II:Ine re. vl
rotation - One rev. mode, Averaged number of cycles or More revs (cycles). For ine /

lasttwo modes we need to define the number of cycles to average or display. ’:‘;;?;aiii
Please note that Order tracking needs to output also Phase angles. In other case

the Orbit analysis will display a warning.
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For lasttwo modes we need to define Count - the number of cycles to average or Display

display. Caunt

When for Display One rev. is selected, Count field is not available (value 1 is
defined).

Please note that we display the large point on the graph. This is the position of the zero angle from the angle sensor of

order tracking (if we use for example tacho or encoder sensor).

=

First channel  Second channel

|
-
2
Cirder tracking 1 W
Display More rews b
Counk E -
[+] Draws harmonic
Harmaonic 1 v
@raw harmanic
If we extract harmonics from the order tracking, we can also display the orbit of first i l1_El
or second harmonic on the display. .
These harmonics must be defined in list of Output extracted harmonics as channels _
Harrmonic i1 vl

section of Order tracking module setup screen, otherwise only firstharmonics is

available on list:

Drawing options

The last option to setin both modes is Use DC, which, ifitis checked, will remove the offset from the signal and will

display the orbit in the center of the graph.

If this option is not checked Harmonics listis dimmed and values are not available. I |1 ‘.1

3.1.3.16 Vector scope

The Vector scope instrumentis used for displaying the amplitudes and phase angle
@ between the voltage and current power module channels and additional to the vector also the most
ul

important measurement values for each phase: Ui, 1i, Phi, cos Phi, Pi, Qi and Si.
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NOTE: Vector scopeinstrumenton Design tool bar is available only in case of selection at least one power

module in DEWESoft Setup —» Power tab.

When you select an icon of Vector scopein the design or run mode, following settings will appear on left part of the

screen:

- Control properties for detailed information about Vector scope Control properties: grouping,

number of column, Add / Remove, transparency,...
see — Control properties
- Vector scope settings available appearance setting for Vector scope instrument:
e Measured values
¢ Harmonic
e Axis setting

- Channels selector for detailed information about assigning / reassigning channels to/from Vector

scope —» see — Display settings

[ ]show measured values

Shown harmonic |1

Automatic

L riax
I max

Tick count

Appearance on screen

The Vector scope displays the phase angle between the

channels and:

channel names
unit(s)
frequency information

typical values

for detailed information about instruments positioning, size and transparency see — Screen edit functions
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Measured values

Show measured values

This function shows in addition to the vectors also the most
important measurement values for each phase: Ui, Ii, Phi,
cos Phi, Pi, Qiand Si (where i is the number of the selected

harmonic).

Use the Show measured values checkbox:

v Show measured values

to show important measurement values (see example on right

and above).

Harmonic selection

Harmonic shown

The Harmonic shown selection allows changing the displayed harmonic. You can

choose from 1stto 50th harmonic.

Use the Up / Down arrow to increase /decrease the displayed harmonic.

Axis settings

Automatic

With Automatic enabled, the vector scope always scales to the maximum of all displayed channels.

Manual set

When Automatic is disabled, you can enter value for:

e Umax and

e Imax

Use the Up / Down arrow to increase /decrease number of ticks -Tick count.

Shown harmanic |1 '37
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3.1.3.17 Harmonics analysis

The DEWESoft Harmonics display shows frequency components of the input signals. Harmonics
analysis is similar to the FFT analysis, the main difference is the type of calculation and displaying: the

harmonics displayrefers to a base frequency (e.g. 50 or 60 Hz) and displays its harmonics.

NOTE: Harmonics instrument on Design tool bar is available only in case of selection at least one power

module in DEWESoft Setup — Power tab.

When you select Harmonics displayin the design or run mode, following settings will appear on left part of the screen:

- Control properties for detailed information about Harmonics display Control properties: grouping, number

of column, Add / Remove, transparency,...

see — Control properties

- Harmonics settings available appearance setting for Harmonics display instrument:

e Display value
e Show data panel
e Y Axis display

e Auto scale Y Axis (Common instruments tools - see Auto scale)

- Channels selector for detailed information about assigning / reassigning channels to/from Harmonics

display — see — Display settings
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Yoltage

|:|E| Cols |1

[ Transparent |

Current

Powet

Reactive Power

[]oraw full FFT

[¥]Show data panel

Lagarithmic
Show percentage

Appearance on screen

The Harmonics displays shows: base and harmonic frequencies, channel name(s), unit(s)...

Harmonics display with Data panel and Logarithmic Y axis Harmonics display with Logarithmic Y axis

for detailed information about instruments positioning, size and transparency see — Screen edit functions

Display value

Display value

DEW ESoft Harmonics display always shows all channels from one

module atthe same time. The Display value defines what the content E::Zit

should be from the channel selector on the right side: -
¢ Voltage Feactive Power
e Current
e Power - active power
e Reactive power - this is wasted energy
e Line voltage
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Draw full FFT

With check Draw full FFT checkboxin Display value section instead

harmonics bars full FFT spectrum can be displayed (see right).

Data panel

Show data panel

This function shows in addition to the bars also the mostimportant measurement values for each phase: Ui, Ii, Phi, cos

Phi, Pi, Qi and Si (where i is the number of the selected harmonic).
To display this values check the Show data panel checkbox (example picture see above) in Data panel section.

To selecta Harmonics, which values will be displayed in data panel, simply move the mouse cursor over the bars, a grey

harmonics cursor (rectangle) will follow and indicates your selection.

When you want to fix your selection press the left mouse button (on example above 1st harmonic is selected). To select another

harmonic move the mouse to its position and left-click again.

If you want to release the harmonics cursor move the mouse to its position and left-click again. Now the harmonics cursor is

‘free' again.

NOTE:  Harmonics cursor works only by checked Show data panel checkb ox.

Y axis display

In this part of Harmonics display settings you can choose with check / uncheck -
[~ Logarithmic

appropriate box differentY axis scaling:

[~ Show percentage

Logarithmic

Logarithmic checkboxin Y axis section is:

e Selected — logarithmic Y axis scaling (example see right)

e Unselected — linearY axis scaling (example picture see above)
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Show percentage

Show percentage checkboxin Y axis section is:

e Selected — the Y axis is scaled in % (example see right)

e Unselected — theY axis is scaled init's units (\V, A, W or VAr)
(example picture see above)

3.1.3.18 Video display

DEWESoft Video displayis provided to show content sensitive acquired videos together with

m other different data of measurement in various instruments. This video information can help to

i interpret and to document these data and measurement.

NOTE: Videodisplay possibility on Design tool bar is available only in case of physical connection and set up of
camera in DEWESoft Setup — Video tab.

When you select Video displayin the design or run mode, following settings will appear on left part of the screen:

- Control properties for detailed information about Video display Control properties: grouping, number of

column, Add / Remove, transparency,...

see — Control properties

- Camera settings Scaling setting and information about selected camera for Video display

- Cameras selector assigning / reassigning cameras to Video display

W e 0 WX

Stop Replay speed: 1x Mede

l==| st start:
5 H B m = m om m o

=il i
Offline math  Auto Recalc Save Overview Video Scope Recorder FFT Vert. rec.

YEg A
= GPSvel
¥ (3] Mathold
= Math 0
¥ [5] CAN/Port 0
» [-5] STEERING_WHEEL
» [--] Bremsal
» [-5] Motorl
» -] Motor2
» [o.] Motor3
(-] Kombi2
» [-.] Bremse3
» [] Bremse2
¥ Gps
X X absolute
" Y absalute
v Velocity
" Diraction
G000 L o' Used sattelites
_Additional
ipstrument display

] TranzparerCommon | v|

IJmlicl:‘r[i_rr.:l properties

VIDEO
display on screen

Saaling Proportional -

Frame number: 1335

video CAMERA
display setting

Available
CAMERA
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Appearance on screen

The Video display present content sensitive acquired video information.

for detailed information about instruments positioning, size and transparency see — Screen edit functions

CAMERA (Video) setting

Camera information

In first part of this information screen area is displayed Frame number of selected camera.

Scaling

DEWESoft allows select Scaling of displayed video on Video display:

e Proportional

Proportional |

e Unproportional Unproportional

Select the scaling type from drop down list according to your requirements.

Proportional to available display w idth 1 to 1 (display to acquired video) Unproportional - fill available display
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Cameras selector

It will display the available cameras to select the right one.

I ea
Search Q

*= Camera 0

List of
available CAMERAS

31319 GPS

n The GPS displayis provided by DEW ESoft to show different acquired data from GPS position and
G.PS heading information. Different data can be calculated from the GPS channels.
NOTE:

GPS display possibility on Design tool bar is available only in case of physical connection and set up of
GPS in DEWESoft Setup — GPS tab.

When you select GPS displayin the design or run mode, following settings will appear on left part of the screen:

- Control properties for detailed information about GPS display Control properties: grouping, number of

column, Add / Remove, transparency,...

see — Control properties

- GPS settings typical setting for GPS instrument are divided in tw o modes:
e View

e Calibrate map

- Channels selector for detailed information about assigning / reassigning channels to/from GPS display — see

— Display settings

Play  Replay speed: 1x Mode  Sound Offline math  Auto Recalc Save Overview GPS Scope
5] == [ il S
T =
[ + cok 1 -
[T Transpar= ;l

Common
Ur: Control properties

View [Cabration] ‘ .
[ Ve 4 Additional .
GPS Video display

Zoom level (4,13)

display on screen
[¥] center moving map

[7] Auto zoom

Track color: -
P T

. GPS —

_View:;f: Calibration
display setting
Trad tuning

=
EE]E]
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Appearance on screen

The GPS instrument consists of three parts of display:

¢ the course
¢ an arrowdisplaying the direction

® a scale indicator at the right bottom area of the instrument

for detailed information about instruments positioning, size and transparency see — Screen edit functions

Settings

The GPS instrument can be switched in two modes using the tabs:

e View

e Calibrate map

View setting

e Zoom

DEW ESoft offers two ways to scale the track: Auto zoom or zoom manually.

Zoom level (2,92}

[¥] Center moving map
[] Auto zoom

Use the Zoom level slider to zoom manually; above the slider after caption,

you can see the zoom factor.

e Use the Center moving map option to keep the track centered on the

screen.
¢ When you select the Auto zoom option, the track will be centered
automatically in the same way then described above.

e Use the Track color to change the color of the displayed track. This feature is

very helpful to achieve a good contrast to background maps.

View | calibration |

Zoom level (2,92)

U
Center moving map
["] Auto zoom
Track colar: I -

[

Measure mode ]

[

Clear points ]

Track position tuning

B
E[][]

Track color: == [:I
- I

Measure m [N

2 o
ulEEI'FCII_

Track position tuni _
1

Sple—

1 —

T .
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e When you select the Measure mode you can measure distances within the map. Simply click a point within the map for
the starting point. Move the cursor to the second desired position and click again - a line will be drawn with the distance
labeled:

(félibm.tiun:
Zoom level (4,13)

Center moving map

| Auto zoom

Track color: -

l Measure mode I
Clear peints

Track position tuning

1 E| ’
B ™

You can make as many measurements as you want. To remove the measurements, press the Clear points button.

e Track position tuning
When the Auto zoom is de selected, you can use the arrow buttons to move the track within the map.
Track position tuning

4BP
DED

You can also use the mouse: click on the track, keep the mouse button pressed and move the track to the desired

position.

Calibrate Map

DEW ESoft offers the possibility to display a background image behind the track. As a standard, the image will be a road

map. To calibrate the map you have to perform several steps.

Calibrate from track

First press the Load map button to load the map from your system - maps directory. Accepted file formats are bmp or j pg.

Now you can define the map position. When Calibrate from — track is selected, click on the map image, keep the

mouse button pressed and move the map image as required. To resize the map image, use the Design zoom slider.
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| + Cols 1

[ Transparent |

Unified properties

View I Calibration I

Design zoom

{

T

Calibrate from

m Points

[ Add calibraticn point ]

[ Save calibration file l

If we don't knowthe coordinates of the map, we can take a short tour in the area storing the measurement. Then we go to
GPS screen, go to Calibration and Load map. The map is shown in behind and the traveled path gets four handles

around it. Now we can drag and adjust those handles to match the position and map.

If we knowthe exact coordinates on the map, we can also enter them by switching to Calibrate from — points mode.
Once this is adjusted, we can Save calibration file. This map will be from that point on always shown behind each
measurement. We can also have multiple files for different zoom levels. We can have an overview file like above and

when we zoom in, it will switch to the photography.

Calibrate from points

If Calibrate from — points is selected, you can add calibration points. Press the Add calibration point button first

and then the point within the map. A Position edit new window will appear where you can enter the GPS position.

Calibrate from ' I
[ Track l [ rng | Degrees Minutes  Seconds
| Add calibration point | | tattdetn T 0

Longitude (X) a

[ Save calibration file l

Add several points to complete the calibration by points and make it more accurate - at least fwo points are required.

After you have done these settings, press the Save calibration button to store the calibration settings. These values will

be loaded automatically when you analyze the recorded data.
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3.1.3.20 Overload indicator

Together with other different data of measurement in various instruments provide

avL Overload indicator display to show list information about overloaded signals.

When you select Overload indicator displayin the design or run mode, following settings will appear on left part of the

screen:

- Control properties for detailed information about Overload indicator display Control properties:

grouping, number of column, Add / Remove, transparency,...

see — Control properties
- Overload indicator settings typical setting for Overload indicator instrument are:

o Display type

e Column selection

- Channels selector for detailed information about assigning / reassigning channels to/from Overload

indicator display — see — Display settings

Copy Paste Delete  Undelete

EEzE

=2
(= [+] e ~
[ | Transparent | v|
Unified properties
=
All channels - ]
=l
¥ Index |
/| Name
Description
W Unit
| sample rate
| values
| Overload
L=
Mindt ax - |

Appearance on screen

The Overload indicator display in tabular form channels information about:

e Index e Sample rate
¢ Name e Values
e Description e Overload
e Unit
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In Values column also channel min and max values is displayed, bar graphically shows the current levels of the signal

with their limits.

In Overload column overloaded signals are designated graphically.

for detailed information about instruments positioning, size and transparency see — Screen edit functions

Overload indicator settings

Display type

The Overload indicator display can show channelinformation for:

All channels -
All channels
¢ Selected channels Selected channels

¢ All channels

Select the Display type from drop down list according to your requirements.

When we select All channels option then display the Overload indicator information for all channels.

When we select Selected channels then empty Overload indicator appear:

Marne Samp!f rate

and in Channels selector list of all available channels appear. From this list we can choose channels to displayitin

Overload indicator table.

Column selection

DEWESoft allows select columns which are displayed on Overload indicator list. e s L
| Index
Simply check boxin Column selection in front of desired column name to show this | Name
Description
column on Overload indicator (see right). W Unit
| Sample rate
| values
V| Overload
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3.1.3.21 Tabular display

provide together with other different instruments also Tabular values displayto showlist

VALUE of measured data and related time.

When you select Tabular values displayin the design or run mode, following settings will appear on left part of the

screen:

- Control properties for detailed information about Tabular display Control properties: grouping,

number of column, Add / Remove, transparency,...

see —» Control properties
- Tabular values settings typical setting for Tabular values display are:

e Display options

¢ Print format

- Channels selector Please note that the tabular display is the only display w hich can also show CAN messages
as a hexadecimal value. For detailed information about assigning / reassigning

channels to/from Tabular display — see — Display settings

— - — ‘ T -
Copy ll:‘;s;e [Ehte uﬂte @ o - E“q pe- * o /f\ w © L" L 2
|| o ENG_RPM
i =] 1

\ + | Cos 1 =

Transparent | L |

Unified properties

|| Display time
|| Absolute time
|| Print on value change only

Secaling

Scaled -

Appearance on screen

The Tabular values table display in separate columns:

e Time data

e Values of channels

Foreveryin Channel selector selected channelsingly column with values is displayed (see picture above). When

Absolute time is unchecked, the Tabular values table is displayed without Time column.

for detailed information about instruments positioning, size and transparency see — Screen edit functions
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Tabular values display settings

Display options

The Tabular values display offer three possibilities:

e Display time
e Absolute time
e Print on value change only

Simply check boxin the Display option to:

1. Display time
When we select this field check box, time data from
measurement startin predefined format is
displayed, ifitis not checked, the Time column is

hidden.

All values of selected channel are displayed.

2. Absolute time
When we select this field check box, the date is

displayed additional in absolute time format.

All values of selected channels are displayed.

3. Print on value change only
When we select this check box, additional part of
Tabular values setting - Change threshold

section is displayed (description see below).

Only selected channel values which meet condition

defined in Change threshold field are displayed.

Change threshold

[V] Display time
[¥] Absolute time

|| Display time
|| Absolute time
[~ IPrint on value chanae only

Time

3.12_2010 13:47:-47.502_6

" | Print on value change only

[¥] Display time
|| Absolute time
|%| Print on value change only

Channel name
ACC_ANA

Change threshold
42 mjfs

DEW ESoft provide on this part of Tabular values display settings:

e Channel Name

In this combo box the channel tow which the threshold value will be assigned to is displayed.

¢ Change threshold

field to enter limit difference of channels values when this value will be updated ACC_ANA

displayed in list.

Channel name

Change threshold
45 m/s
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Print format

The Tabular values display offer settings for displayed channels values:

e Scaling

Select the Scaled or Raw type from drop down list according to your
requirements. Usually the scaled value is displayed, but sometimes itis nice
to see the raw channel values, especially when data is transmitted digitally
(CAN, PCM or other digital buses).

When Raw type is selected, then new field appear:

e Raw value format

Select the Hex, Decimal, Octal or Binary format type from drop down list
according to your requirements. This is valid only when raw values will be

displayed.

Examples different Tabular values formats:

Scaled Raw Scaling Decimal Raw Scaling

[Raw v]

Scaling

Scaled -

Raw value format

[Decimal v]

31322 CAp-v

Scaling

Scaled -

Raw I

Riaw value format

| Decimal -
Hex

Octal

Binary

ﬁ“
[Raw

Raw value format
lHex

- The DEWESoft Combustion analysis p-v plot shows the x-y scope volume vs. pressure in the

cylinder. The combustion math module should be used that this graph can be chosen.

When you select p-v plotin the design or run mode, following settings will appear on left part of the screen:

- Control properties

Remove, transparency,...

see — Control properties

- Scale type describes the orientation of the sensor

- Drawing options

for detailed information about Control properties: grouping, number of column, Add /

There are tw o basic graph types - Normal, w here the inputs are any analog channels, or from

Order tracking, where the inputs are only the channels w hich are used in Order tracking

math module.

Available appearance setting for CA p-v graph in Run mode are:

e Axis scale/auto scale (Common instruments tools)

e Online calculation

- Channels selector

— see — Display settings

for detailed information about assigning / reassigning channels
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|Log b

50C, EOC
Vi

Scale type

The scale can be displayed either as linear or logarithmic (for volum e and
pressure). Linear axis is common used type for seeing the real value of the

pressure, while logarithmic have two advantages: the pumping cycle can be

seen very nicely and also the polytropic expansion and compression are linear

in log-log scale.

Drawing options

We have also an option to draw start of combustion and end of combustion points

I

(SOC, EOCQC). This shows the points where start of combustion and end of combustion e
h Iculated f he h / [¥]s0c, Eoc
appens (calculated from the heat release). []Eplytropic expanent

Additional option with logarithmic scale is to display the Polytropic exponent. This is

used to see how good the entered polytropic coefficient fits to the measurement data.

Online calculation

To keep an overview over the p-v, DEW ESoft can calculate the Max pressure, SOC (startof combustion points)and

EOC (endof combustion points) values.

To activate the calculation, just click on \% button and Values table appear:

CAm 5,00, V= 0,13, p= 84,92
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3.1.3.23 Control element

4 DEW ESoft provide new control elements, allowing users to control DEWESoft actions like start

[TRL_ and stop or to directly influence outputs, like function generator parameters.

Control element have two basic mode of operations:

- DEWESoft action to control DEW ESoft for example in full screen

- Control channel operation to manually control function generator or for example some of digital outputs

In the DEWESoft action mode, only push buttons are allowed. There are several actions possible:

- Start ... will startthe measurementfrom Stop mode

- Stop ... will stop the measurement (and storing)

- Pause ... will pause recording, itis actually pause/resume toggle - if paused, it will resume measurement
- Freeze ... will freeze the recorders if Freeze buffer is enabled in Project setup

- Store ... will start storing

- Trigger ... will issue manual triggerin Store mode

- Screen select ... will selectthe screen named the same as Action string

Action string defines the name of the button.

(%) DEWESoft action
) Control Chanmel

Freg IMPIIT
=i 100,00
| Start I
L IMPIIT
Ackion skring: L it Pl
Vg T
(Start | b =

When using Control channels, we can display Control element as:
- Input field ... to manually enter a new control value
- Push button ... to allow short on/off event
- Switch ... to switch between two or more states (could be defined by the control channel)
- Turn knob ... to allow smooth transition between values defined by min and max

- Horizontal / vertical slider .. same as turn knob, but /inear

For turn knob, horizontal and vertical slider we can also define minimum and maximum limit. In analyse mode

Control element has no function.
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3.1.3.24 Additional controls

DEW ESoft offers an additional data displays and controls to create instrument appearance on the online

display screen.

e Background picture used to illustrate your measurement

¢ Text element used to write text on the screens

¢ Line element used to draw lines and shapes, connect different elements,...
Static image

The static image can be used to illustrate your measurement or as base picture to place different

-

instrument displays with measured data on it.

imported
BACKGROUND PICTURE

When you select the Static image control in the design mode, the empty placeholder for the picture is placed on display.
We can resize itand place the image onto the placeholder by pressing the Load button in the control setting on the left

side.

Astandard OS dialog will open allow fo load any j pg, j peg, bmp, ico,emf and wmf image. Pressing Open will load the

image.
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& Select picture
QQ | . € Public Pictures » Sample Pictures - |4’ | | Search Sample Pictures 0 ‘
Organize = MNew folder = - '9
UEser,py =

. dwsUserManual WL +
dwsUserManual_v70
FRF and NMT

. Intel

. Perflogs

. Program Files

m

Users Select a file to preview.
Dewetron
Public

. Public Documen

Jellyfish.jpg

Public Downleac
Public Music

Public Pictures

File name: - IAII (*.gif:* jpg:* jpeg: bmp;*.pr ']

[ open |+ [ canced |

We have an option to Scale the image proportionally to the size of the placeholder with Full option, we can scale it to

proportionally or keep the original size.

Text element

‘ The Text element can be used to write any text at any position of the screens like caption, comments
e and reminder.

When you select the Text notice in the design or run mode, on left part of the overview screen a text controls will appear:

B me=) o WO

VL VALUE

Copy Paste Delete Undelete

=)
Arial
Size 10 = ==
Color | I
[ oid
[Ctalic
["Junderline
Alignment Left
[]word wrap

=

Set storing

Note that this the Text element don'thave any Channelselector.

Text element appearance

The Text elementis verysimple: justa field where you can enter your text.
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Positioning and size

Are same as by other elements (instruments) — see —» Instruments appearance

Font and paragraph properties

In the Font section, you can define the text styling in same way as by other Windows text editors. Choose from all

installed fonts on your Windows system, define the font Size, Color and appearance like Bold, Italic or Underlined.

The Paragraph section contains two features: the Alignment of your text (Left, Centered or Right) and the Word

wrap (active by default).

Text editor

Press the Edit button on Text editor section or simply double-click on the text field 4 - General
to enter or change the text. i L SETUP_FILE_MAME
- Data

-~ DATA_FILE_NAME
DATA_FILE_LEMGTH
data file length or global header entry. CHAMMEL _WALLUE

In Editmode we can also enter some variables, like setup file name, data file name,

For the global header, we need to write the name of the header entry, for example
<GLOBAL_HEADER SECTION=Comment>

When you have finished, simply click anywhere outside of the text element or press once again Edit button to confirm the

changes.

Line element

4 The line control can be used to draw lines, connect different elements, mark something,...

When you select the Line control in the design or run mode, on left part of the overview screen a line controls will appear:

O W S m®e

VALUE

Copy Paste Delete Undelete

Color

Style

Width

Begin

End

[ closed

[ Filled

Note that this the Line element don'thave any Channelselector.
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Line element appearance

The Line elementis verysimple: just click once where you want to start your line and the second time where it
should end.

Example: Line appearance betw een tw o Text elements

u can place your text any}where on the screen...

Draw shapes
In Shape section you must first check Closed (and in case of need Filled) field, then:

1. you draw line with two points (first two corners of shape) as described above

2. move mouse cursor to third corner of shape, press and hold Shift key on keyboard and when you left click the shape
appear; while pressed left mouse button, you can move this corner on desired location; with release left mouse button

(and consecutive Shift key) shape is drawn

3. on this way you can add fourth, fifth,... corner

Positioning and size

e To modify a line, simply click once on it to select element and then move the end points to the desired newlocation.
On same way you can modify shape — change position whichever corner.

When cursor is over start/ end point of line or over corner of shape, change to 'hand' and modifying is possible.

e To move whole line or shape, simply click once on it to selectit and then move (with cursor on line / shape and with

pressed left mouse button) whole line or shape to the desired new location.

Line, arrows and shape properties

Use the Line, Arrows and Shape sections to style up your line with different colors, widths, arrows,... - please try out the

functions to find the best for your requirements.
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3.2 Recording Acquired Data

Measured data are stored in DEWESoft *.d7d (DEWESoftdata file). We predefine the filename to be used for data

recording and some other recording features on the DEWESoft File details and Storing setup screen:

Data file options

|Test | [ reate a mulkifile
E?':,g?v;'?Data []stop staring after
Staring bype Static acquisition rate
|always Fast v | |P.ut0 £ |

[sec] (=]

[ 5tart skoring automatically
Adjusted ta 0,0907 sec

— DATA FILE OPTIONS e Setting the filename - setting filename and folder

e Create a multifile — setting filename of multi file and conditions for
make new file after

¢ Stop storing after - setting "after" condition for stop storing

e Save multifile option - save multifile settings in setup file
— STATIC/REDUCED RATE selecting and setting reduced rate data storing
— STORING OPTIONS e Types of storing data - selecting storing strategies that relate to the basic sample

rates

e Start storing automatically - automatically activate data recording

— Start / Stop Recording how data recording can be activated:
e Manually o Triggered
¢ Remotely e Automatically

with Event markers, which are used to mark areas of interest in the data record for
later review

Special DEWESoft Measure procedure while recording data is Freeze mode - only displays are stopped - frozen with
the last data.

Additional information about the files can be defined in Settings — Project options as header information. The header
is usually shown and entered in the Ch. setup — File details, but we can define in the header settings to showthe header
either/or at start and at the end of measurement. When we do so, a popup window will appear and allow us to define the

header data.
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Data Header

Global header entries

Info |

Input |

When all the values are entered, leave the window with the O K button.

for more information how to design Data header see - User Guide - Data Header Design

Sometimes itis necessaryto make a fast data analysis also during measurement. For this case, DEWESoft offers a

freeze mode, where most displays (except of FFT, Octave, Video, GPS) are stopped - frozen with the last data.

Press the Freeze button ™= to getthe same analysis functions like e w O
Freeze

. . . . . Stare Pause Stop
in Analyze mode, including zoom and window zoom functions.

NOTE: You only get a limited amount of data (smaller analysis time) restricted by a buffer memory in DEWESoft.

During the freeze mode, all functions like storing or trigger are still working. You only freeze the current displays.

To run the displays again simply click the Freeze == button again.

With DEW ESoft you can activate / deactivate recording in four ways:

e Manually using the Store, Pause, Resume and Stop buttons on the screen; with Event markers, w hich

are used to mark areas of interest in the data record for later review

Triggered by setting any channel(s)to startand stop the recording according to levels

¢ Remotely by using the digital I/0 lines found in most National Instruments A/D boards also to

Start acquisition only

Automatically start storing
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Manually

Start data recording

Itis as simple as pressing | s°=  -the Store button on the main toolbar or press F5 on the keyboard.

K : P 25,1 GB
‘ M || || —
_/) i alysis Setup fles  Ch. setup | Measure Design

S

@00 B m m m

Stare Pause Stop Freeze Qverview Scope Recorder

ECZE

On the right top part of this screen you will see the currently available space on your hard disk drive.
As you can see in the example screen, the hard disk is nearly full - better free some hard disk memory before you start the acquisition
or select another file location.

If a file already exists of the same name as the one that you are trying to record, the following Warning window will appear

(the Data headerwindows appear, if on the Global header design window Ask for header on start option is selected

— seealso — File Name Setup and Data Header Design):

Warning =]

@ Overwrite
[~ Mever ask again

) Use another name
C:\D2007Projects\Dewesoft? 0 x'DEWEso&ﬁaE
Test

| o ][ cancel

On this window you can:
e overwrite the existing file with selecting Overwrite option; there is an additional option - Never ask again to

always override the file without asking; so this form will not be shown anymore until DEW ESoft is restarted

e change the name here with selecting Use another name option and enters new name or selecting the E] button

to call standard Save data file name window to select new name)
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& Save data file name
@'\:j" . v Computer » Data(D:) » TestData - |¢¢| Search Test Data 2 |
Organize » MNew folder SESSS. 4 '@'
. Perflogs £ Mame i Date modified Type

. Program Files
J Users Mo iterns match your search.
. Windows
w Data (D:)
) Ales
. DAta
. Dewesoft?
. DEWESoft?_OL

Install

m

. Test Data
‘£ DVD RW Drive (E:
- <[ m - I
File name: [0 -l
Save as type: [DeweSof't Data files (*.d7d]) v]
# Hide Folders Save l | Cancel ]

e cancel recording altogether with selecting Cancel button

Make your choice and then hit OK to begin recording.

The top of the screen will show you the current filename, how large the file is at all times, and otherimportant parameters.

The Store button itself changes color and is labeled with Pause to indicate that recording is activated:

DEWESOR Data file name |ﬁ e |ﬁ —

A) = B
// Acquisition  Analysis Setup files  Ch. setup Measure Design

H = O @m ¢’ Events

@ 0 0 ¢ =

Store Pause Stop Freeze Overview Scope GPS Recorder FFT

W storing started at 17.12.2010 10:41:42.537

[] Transparent
[] Unified properties

If data was already shown on the screen itis cleared and a red vertical line indicates where recording began. In addition, the

scrolling EVENT box at the top-right of the screen tells us that "storing started at [date] [time]".

The Store button on the main toolbar now changes to Pause button.

Pause recording

@ @

The ' P2¥¢  _ pause function gives you the possibility to stop data storage for some time. After pause the ' R&sume

Resume button appears and when pressed storing is resumed within the same data file.

storing started at 13.12.2010 13:24:24.975
storing stopped at 13.12.2010 13:24:26.170
storing started at 13.12.2010 13:24:27.358
storing stopped at 13.12.2010 13:24:27.952
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Stop recording

O

To stop recording clickthe | 5% - Stop button or press F7 on the keyboard.

| storing started at 13.12.2010 13:29:12.497
storing stopped at 13.12.2010 13:29:14.021
storing started at 13.12.2010 13:29:14.449

Marking your data with events

Conventional chart recorders have event markers, which are used to mark areas of interest in the data for later review.

DEW ESoft builds on these capabilities by providing three ways of marking your data:

2

el

ztoning started at 047122006 17:29:52.074
gtaring stopped at 04.12.2006 17:55:34.547

¢ Keyboard Events - just press the spacebar or the & icon to mark an area of interest. Athin gray vertical line will

appear on the data at the location, marked with a |=:I symbol, and a notice is added to the scrolling EVENT box.

¢ Notice Events - press < n > keyon your keyboard or the icon and then type some textin. The text input dialog box will

appear:

— (Bl
== Dick left: 15,4 GB [[p

ﬁ ENTER EVENT NOTICE

e IEventND.Z'I ] 4 |

When you press the Enter key, the textis added to the record at that point. You can also click the OK icon on the screen
to enter a notice event. The event is also marked with thin gray vertical line and an ®icon on data at location when we

started entering the event.

¢ Voice Events - If you have a DirectX sound card installed, and it has been set up under the General Setup section of

the System menu, you can use a microphone to make spoken notices to your recorded data.

Simply press and hold down the < v > key on your keyboard, or click the microphone icon » and then speak into the
microphone. Release the key when done. These voice events can be replayed through your speakers later on, and are a

great way to add a rich layer of information to your data. This eventis marked with the ¥ icon and a thin vertical grey line.

Events can be added, edited or deleted also in Analyse mode — see — User Guide - Working with events

Internal markers

Similar to the user created markers, DEW ESoft itself have two markers:

* the begin of recording marked with the B icon and a thin vertical red line (information about this is also automatically

noted as event - see above)
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e the end of recording marked with the Bicon and a thin vertical red line (information about this is also automatically noted

as event- see above)

Example of several marked events in on stored signal

Triggered

You can trigger from your signals to start and stop recording.

You can select two different types of trigger storingfrom the STORING OPTIONS drop down liston the DEWESoft Setup

screen:

e fast on trigger

¢ fast on trigger, slow otherwise

| _ £ 0 o2 1 o0
| om= o= B <] = | ﬂ-l-l';

| 0 2 i [ L] T bt ve
| Store Save Saveas  File details| Storing = Analog Math

Test [l create a multifile
Folder )
C:\Users\dejan\Desktop ["] stop storing after

Storing type Static acquisition rate

[fast on trigger = Auto +

always fast [s=cl [ = |

always slow )

Adjusted to 0,2 sec
I fast on trigger, slow otherwise

When we select one from trigger selection, a tab labeled Trigger will appear and when we select it, lower part of screen

will automatically open channel listfor triggers set up. In trigger setup we define Start storing condition and we define
pre time and post time. Pre time is the time that the data will be stored before the trigger occurred while the post time

is the time after the event.

for detailed information about Triggers setup see — User Guide —» Setup - Triggers

After we have setour trigger criteria (manually or also achieve automatically) we can store data. When we press Store

o (&)

button, this button change the name to =A™  Arm button and we see additional = ™ Trig button, which tells us that

we are using triggered storing. We can also press this button to issue manual trigger to trigger even without an event.

If the post time is not defined, data will be stored until a manual Stop button is pressed or Stop storing condition

occurs.
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Remotely

You can use the digital I/0 lines available on some of the supported cards to start and stop recording.

This option should be set up under the System menu, on the Alarms&Events dialog box:

| Anaiog || can || ps || video || Math || Timing || Alarms & Events || Analog out || NET || Plugins || Registration

Enable alarm monitoring

|
Ll

External events DI line DI line

Start acquisition ["IRecord key event 2
Start storing/acquisition ["Record voice event 3
Stop storing/acquisition E] [] Pause storing 4
Control signals DO line DO line

["] Acquiring data 6 [ Recording data 7

In the example above, we are using the DIO lines 1 to start and 5 to stop recording. You could use otherlines to "read"
the current status, about whether DEWESoft is in the acquisition mode (i.e., able to start recording, as opposed to
being the Analyse mode), as well as whether itis presently recording data or not. Click on any checkboxto activate or

deactivate the named function, and use the small selectors to assign the DIO lines freely to each.

Start acquisition

On this window can be checked also Start acquisition field to remotely start acquisition (without storing data) using

DIO line (in example above 0).

Automatically

If the Start storage automatically checkboxin the main DEWESoft Setupscreen is selected, the data storage will be

automatically started as soon as you change to anyonline display (scope, recorder,...).

Storing type Static acquisition rate
[always fast - ] Auto -
|[¥] start storing autorratically | o W

Adjusted to 0,2 sec

Just press the Stop button or F7 on the keyboard to stop the storage. This function is independent from the storing type
(fast, reduced, triggered,...).

This function can be used together with the autoload function of DEW ESoft for highest automation.

for information about autostart of the measurement see — System Settings —» General setting
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3.3 NET acquisition data

DEWESoft NET application module provides nice wayto acquire data overthe network. This allows to use multiple

systems as one instrument or to acquire data from different locations.

DEWESoft NET application module allows one or more measurement units (named MU’s) to be under the control
of other computers, named CLIENTS. The MU(s) and CLIENT(S) must be connected via TCP/IP.

Work with DEWESoft=-NET composes three basic procedures (steps):

NET Setup Network configurations, appropriate hardware and DEWESoft-NET setup:

* Hardware setup — see System settings - NET module
e DEWESoft NET Setup — see User Guide — Setup - NET data acquisition

Measurement Manage measurement units with NET menu option including Measure transfer speed,

Creating a display, measure-acquire data and store this data on net

Analyse Analyze acquired and stored data on net, export measured data

General information

Itis important to note that even their channels can be viewed on the CLIENT(s), the actual data are stored on the
MU’s. This is critical fo guard against data loss which might be caused by the network going down or transmission being
interrupted. Even if this happens, the data are safely stored on the MU(s). When the network connection is reestablish, itis

possible to reconnect automatically.

Even if the network going down or transmission was being interrupted, the data are safely stored on the MU’s. The idea of

the DEWESoft NET technology is to have a distributed system when:

¢ the required computing power is too high for a single measurement unit (e.g. many channels sampled with a high

sample rate)
¢ there is too much distance between the units for analog data transfer
¢ the measurementunitis not accessible (e.g.: dangerous measurements, testrig measurements,...)
¢ data from measurement units shall be displayed on several client computers

* measurements have to be remotely controlled or supervised.

Data client

Measurement unit

Ethernet data transfer

—» g —
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Within DEW ESoft NET the Master-Unit (Master client or Master measurement unit) totally controls the Slave-
Units (Slave measurement unit) — when the Master-Unit switches to the Setup screen, also the Slave-Unit switches to

the Setup screen.

NET menu option

Click the NET menu option to see the list of options:

= NET

(4} Shut down measurement units

@ Wake up measurement units

Notice from the menu that you have several other useful capabilities:

e Connect / Disconnect from MU'’s - connectto all MU’s / releases the connection

Close DEWESoft on MU'’s - closes the DEW ESoft application on all MU’s

e Measure transfer speed - measuring the bandwidth (transfer speed) between the MU(s) and this client

Reboot MU'’s - reboots the MU computers (useful if they have crashed or hung up)

Shut down MU'’s - really shuts them down (requires ACPI power systemon the MU’s)

Wakeup MU’s - requires "Wake-up on LAN" option enabled on the MU’s

Measure transfer speed

Click the Measure transfer speed item and DEW ESoft will perform a test, measuring the bandwidth (transfer speed)
between the MU(s) and this client:

Configuration Measurement unik Reroke setup

MINITAUR
L=
remote deskiop

11434kB/'s

| Measure bandwidth | Reconnect

This will take a few seconds, and then will reveal the maximum possible transfer speed. In this case it has been found to

be only 92 kB/s. In this example, the network is a relatively slow one.
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Connecting to the remote units

When DEWESoft NET has been configured, the Master unit can connectto the Slave units by selecting NET —
Connect to measurement units from the menu (see picture above) or clicking the NET button and then click on

Connect button:

Configuration Measurement unit

MINITAUR
u Shiow
remote deskkop

Used

Remote setup

Fix network problems Conneck ] l Local mode

Remotely Controlling a Slave MU

We can use only the master client computer. The MU is setto Slave MU mode, and we have already connected to it

using the steps from the preceding section.

NOTE: All steps are done on the CLIENT!

We are not touching the MU at all. It could be a few feet away, or on the other side of the building, or miles away. As long as it

has a reliable network connection to the client, we can control it from this client!

In this section we can see procedures to control the Acquisition (from the Client) and storing data on net:

¢ Creating a display on the client
¢ Remote display setup
e Storing data

¢ Uploading stored data to the client

Creating a display on the client

Before you start storing, you may want to set up the local display. In (Remote) Display setup procedure you may have

configured the display of one or more MU’s, but you probably want to see data here, too!

Use the Overview, Scope, Recorder (et al) buttons at the top of your own screen here on the Client to create displays

with any combination of channels from anyand all MU’s!
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As mentioned previously, all MU’s musthave a SYNC method in place in order to ensure these three things:
* Truly synchronized data files from multiple MU’s
¢ Ability to display channels from more than one MU on the client
e Ability to create math channels on the client with channels from more than one MU
¥ 22 LocalfMath
A% Formula 0
¥ (] MIMITAUR/ Local)al

= MINITALR:AI O
— MINITALR:AT 1

Note thatthe CHANNELS listis now showing channels with the name of the MU that they come from automatically. This is

so that you know the source of every channelin an easyand convenient way.

So in our example, the name of the MU, '"MINITAUR' is added in front of the transfer channels from that MU by default, as you can see
above.

The channels from each MU will be shown this way automatically. This is the only thing that is different from setting up a

screen in the standalone mode of DEW ESoft, for years now.

Consultthe User Guide — Screen Design if you need further help in setting up a display.

Remote display setup

The Remote Display setupscreen configures the displays (Recorder, Scope, analog meters, digital meters etc.)

which are shown on the remote (Slave MU) unit(s) when the measurementis started. This feature is useful if no

peripherals (keyboard or mouse) are connected on the remote unit or if these have been deactivated during

DEWESoft NET setup (Lock mouse and keyboard on measurement units is checked).

This is onlyimportant if you want to have a display screen on the MU for local observers to see. If there is no one looking at
the local display on the MU (perhaps itis in a remote location without any people near it), then you can skip this procedure.
But if you want a local display on the MU, click the Display setup tab and then set up the screen as you desire, using the

normal DEWESoft methods and conventions for Screen Design.
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Measurement
NET acquisition data

A6 DEWESoft Mo &/D hardware =B
L\ : - d
Acquisition  Analysis Setup files | <h, setup | Measure =7 MET | g Help | {5 Settings
T T s/ m 5§ b B =
| O] - S L =t — —
Store Save Save as File details Storing Local Minitaur Channels | Display = Transfer
Overview Scope Recorder FEL ”
(1] (== =g " = G [is]
| + | Cols |1

|:| Transparent |
Unified properties

Setup | History

Line resalution {df= 2,44 Hz)
1024

Window type
Blackman

Xscaletype ¥ scale bype

Lin w | |Log
MNumber of kicks
4 w2 -

Amplitude display
Amplitude {Auta)
D cukoff Weighting

Mone v Lin w

for details see User Guide - Screen Design

NOTE: itisreally importantthat the CLIENT computer have a display which has MORE RESOLUTION than the
MU’s! If your MU’s have 1024x768 screens, your client should have the next size up or greater. Otherwise

you may run into trouble seeing some of the screen objects near the bottom when remotely controlling
MU's from the client.

The display above is the one that will appear on the screen of the remote MU called MINITAUR! Itis not the display that you
will see here on the client.

Storing data

The live channel data is transferred via Ethernet to the client(s) with the drawback that the Ethernet interface is the

bottleneck for the transfer. Therefore the live channel data can be stored in different ways to avoid excessive network traffic

and optimize the calculation power of unit:

e Local

Measurement data is stored locally (i.e. on the client side). The live data of the selected channels is transferred to

the client where itis stored.

The maximum throughput for local storage is 12 MByte/sec.

¢ Remote

Measurement data is stored on the measurement unit (i.e. on the server side). The data is transferred to the
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client manually (on user request), when the measurementis stopped.

The maximum throughput for remote storage is 8 MByte/sec.

¢ Local & Remote

Itis often not possible to transfer all possible channels in real time to the client for storage even with a gigabit Ethernet

interface.
Imagine even one DEWE systemw ith 32 channels, being sampled at 200 kB/s each at 24-bit mode. This is already 25.6 MB/sec, w hich is

more than 200 Mb per second (w here each Byte = 8 bits). It does not take long for the netw ork to be completely overloaded w ith data and
be overw helmed w ith packet /oss.

As itis mentioned in System settings — NET Configuration and Setup is highly recommended to store all

measurement data on the measurement unit (Remote storage).

Remote storing setup

e When the connection was successful, the NET button turns green and the Setup screen appears. Each
remote unit's system setup can be accessed via the butfton bar (green indicates the selected unit), therefore click on the

name of remote unit's button (in example below MINIATUR) so that we can proceed to set up this Slave MU:

DEWESoft
4l
) » .
4/ fcquisition Analysis Setup files | Ch. setup | Measure
O s o5 = m 5 5 E <=
Ol | Ol = e el . —
Store Save Save as  File details Storing Local Minitaur Channels | Display  Transfer
oy — -
ﬁ S O % LH L)
; &y - "’.‘ e ] 00
File details Storing Analog Counter CAN GPS Math

Crwnamic acquisition rate

Freq. span:
000 V| 2100 He

[Hzlch] E]

Now click the Setup button and on central part of this screen you are doing exactly what you would be doing by stand-alone

MU: setthe dynamic and reduced sample rates, choose a filename, set storing option,...

Storing data on the MU(s)

With the client and MU properly configured, we can now store data. Just press Store from the toolbar, in the normal way.

DEWESoft [& HET ko left: 11,3 GB | b= 00768 ser
AN » AV Si—
L~ -~y - N\ > : :
/ Acquisition  Analysis Setup files  Ch, setup | Measure Desian £ Edit
Store Pause Stop Freeze Owerview Scope Recorder FET. ,’
EES = =% =
] Q
Display narme ¥ 59 LocalMath
Recorder % Formula 0
Toon ¥ (-] MINITAUR Localfal
- .. = MINITAUR:AI O
— MINITAUR:AI 1
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You can see from the event log (see right) that we started

|==| storing started at 20.12.2010 09:33:34.160
storing, added a notice event by pressing the spacebar during Kevboard event at 20.12.2010 09:33:47.304

» storing stopped at 20.12.2010 09:33:51.551

the recording, then stopped it by press Stop button from the

toolbar.

for details see — User Guide — Recording Data

Uploading stored data to the client

Immediately after the acquisition is stopped, a button called Transfer appears on the controlling client allowing the data

file(s ) to be immediately uploaded from the MU’s for viewing on the client computer.

When Store data on measurement units has been checked during DEW ESoft NET configuration (System menu —

Hardware setup... » NET tab), the data is transferred from the local MU for viewing on the client computer by clicking
the Transfer button after the measurement.

 ps DEWESoft

AJ .ﬁ.chLHSItl-:-n ;nal;f\sis Satup files
O] Q O ©

Store Pause Start Transfer | Freeze

Please click it, and the data file(s) from all MU(s) that we just used, will be downloaded to the client for you. Atransfer box

appears to show the progress, and eventual completion of the download:

Download files from measurement units

Measurement. unit Status
MINITALR, Download complete ( 953,0 kB)

Close

In this case we onlyhad one MU named "MINITAUR", so only one file needed to be downloaded.

NOTE: This is a software option, which must meet DEWESoft NET Requirements.
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4 Analyse

= e
- -

The Analyse procedure is important part of DEW ESoft for analyzing acquired data.
Analysis

Once data has been acquired, there are a number of things that you can do with it: review data, display data in selected
instrument display with signal overview, replay data, start/ stop replay and sound output, arranging instruments, (re-)
assigning channels, watch events, signal analysis, reload triggered file, printout of instruments, store settings, copy Channel

setup and display elements to Clipboard, exporting data,...

for practical hints concerning establishment of efficient conditions analysis — see also —» DEWESoft Tutorials

To enable efficient analyzing process for acquired measured data you mustleave the DEWESoft Measure mode and

enter the Analyse mode to perform following procedures:

1. STEP

Reviewing data files ¢ Loading data file to load acquired measured data stored in data file; display data file
information: Settings, Events or Data header

¢ Displaying data and Replaying data to display data in selected instrument display
with signal overview, replay data

e Selecting data to analyse acquired measured and video data; Selecting triggered
data

o Working with Events - keyboard, notice, and voice type
e Storing settings and events

2. STEP
Postprocessing Add the ability to define and recalculate additional math channels in analyse mode.
3. STEP
Publishing the data printoutof instruments, copy Channel setup and Display elements to Clipboard
4. STEP
Exporting data exporting data for off-line analysis using other softw are w ith possibilities to export several

files at once - Export multi files andto exportany instrument screentoa video -
Export instrument display to Video

<. 5=

N
To enter the DEWESoft Analyse mode press the | An2kss - Analyse button on main tool bar.

4.1 Reviewing data files

Reviewing data files is very helpful to analyse measured data and include following procedures:

Loading data file to load acquired measured data stored in data file; display data file information: Settings,
Events or Data header

Displaying data display data in selected instrument display with signal overview, selecting a channel
for overview window, Time selector
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Include Video file Video data can be included and synchronized in DEWESoft, zoomed, scrolled,
scaled, played, resynchronized, removed from data file

Replaying data start / stop, Sound output selection, Replay mode, Replay direction and Replay speedin
different Display Screens

Selecting data to analyse acquired measured and video data with functions to have a more detailed look

on the recorded data with Selection range of stored data

to help measure a precise value over a long time

to Selecting triggered data (to reload multiple trigger events w ithin one file)

Store settings and events

Working with events to add, display and save Keyboard, Notice and Voice events

If you have just captured some data, and you press Analyse button, DEW ESoft will automatically load the recent data file.
Otherwise (when starting DEW ESoft or from the Setup screen), it will present you a selection window (file explorer) where

you can selectany data file to load:

N LR
\_) Acquisition|  Analysis ‘ Datza files | Setup Review [6 Het:q {% Set_t'ng:|
#:| #| 3 B | & @2
e | e | oke A e ! !
Multifile export Batch calc  Use for measure Revert to orig  AVI compress Load Ieon Renarme Delete Copy Cut Paste

| DEWESoft Data Files (*.d7d) vIE:‘e‘.'," Q|

| Data Start store ... Sample rate
Example_Drive01.d7d 1388 kB 9.10.2003... 7.0RC30T.. 100Hz AL 1, MathOld: 1, CAN: 20, GPS: 5, CNT: 1 always fast
Test.d7d 76 kB 8.11.2010... 7.0.1 5000 Hz ALl always fast
Folders
structure

List of files with
measured - acquired data

Settings | Events | Data header | File locking | Prewew‘
Sample rate Store date and time Mumber of channels
100 s/sec Selected file 9.10.2003 23:27:46 28
Al information Duration T
0,5 sec 00:01:35 always fast
‘Channel information
Ch. no | Hame | Rate | Settings | Scale | Offset ‘ Range ‘ Min | Max | -
AT 4 GPSvel ; v 100 DAQP-V (5V .. 10 Hz) 40 0 -200 .. 200 kph -0,09766 89,36 El
Channel 0 Math 0 100 1 ] -500 .. 500 - 76,47 61,42
CAN Msg 0/#C2 99,8 1 0 5..5- 0 0
CAN 0/#C2/0  STWH_ANGLE 98,8 Settings tab list with 0,04375 0 0..1434 deg. 0 76,47
CAN 0/#C2/15  STWH_SIGH 99,8 CHANNELS info 1 0 0.3 0 1
CAN Msg 0/#... 50,0 ¥ 0 SN 0 0
CAN 0/#1A0/... V_SPEED2 50,0 0,01 0 0 .. 327,7 kmjh 0 89,81
CAN Msg 0/%... 50,0 1 0 5..5- 0 0
CAN 0/#780/... FHG_RPM sn.0 n.>s n 0 .. 16256 mm aIn 360 &

The window shown above offers sub folders of our main data folder, a lot of information in file list about the existing files

and the currently selected file.
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Folders structure

The upper left section shows the folders structure. In this area, we can select where the data file should be loaded from. If

we have sub folders, we can choose them by double clicking on the sub folder.

The first level data folder can be changed on either clicking on Lj___v 'up' button, which brings us one level higher in the

folder structure or by clicking Il_;l—ﬂ button to browse for the new folder. The default folder can be remembered by right

clicking on the folder list and selecting 'Set by default' choice.

for information about folders management see also — User Guide —» Folder tree view navigation

File selection list

In the upper right section, you can select the file which should be loaded for analysis with double click on it. It provides you

also with plenty of information about all files available in the selected folder:

Name Name of the file
Size Size of the file in KB (= 1024 Bytes)
Start store time Date and time w hen the file has been modified
Version The version of DEWESoft used to acquire the data file
Sample rate The used sampling rate; it will also show the reduced rate if the data was stored slow and fast on trigger
Channels Number of active channels
Store mode One of the four sforage modes: alw ays fast, alw ays reduced, fast on trigger or alw ays reduced and fast
on trigger
Video Video type and file size (available only w hen a video has been recorded)
File name Size | Start store ... | Version Sample rate | Channels | store mode
Exarmple_Drive01.d7d 1388 kB 9.10.2003 ... 7.0RC30 T... 100Hz AL 1, MathOld: 1, CAN: 20... always fast
Test.d7d 76 kB 8.11.2010 .. 7.0.1 5000 Hz AL 1 always fast
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File Settings information

The bottom of the window displays the Settings, Events and Data header of the selected file. As a standard, Settings

is selected.

Settings | Events | Data header | File locking | Preview|

rate Store date and time Mumber of channels

100 sfsec 9.10.2003 23:27:46 28

Reduced rate Duration Trigger conditions

0,5 sec 00:01:35 always fast

Channel information

Cch. no ‘ MNarme | Rate | Settings ‘ Scale | Offset ‘ Range | Min | Max |
Al4 GPSvel ; v 100 DAQP-V (5V.. 10 Hz) 40 0 -200 .. 200 kph -0,09766 89,36
Channel 0 Math 0 100 1, o -500 .. 500 - -76,47 61,42
CAN Msg 0/#C2 99,8 1 0 BT 0 0
CAN 0/#C2/0  STWH_ANGLE 99,8 0,04375 0O 0 .. 1434 deg. 0 76,47
CAN 0/#C2/15 STWH_SIGN 99,8 1 0 e 0 1
CAN Msg 0/#... 50,0 1 0 i 0 0
CANM 0/#1A0/... V_SPEED2 50,0 0,01 0 0..327,7 km/h 0 809,81
CAN Msg 0/#... 50,0 1 0 S 0 0
CAN 0/#280/... FHG RPM 50.0 n.2s n 0 .. 16256 rnm A28 3601

This part shows now information about the selected file on General file information section (Sample rate, Store

date and time, Number of channels and Trigger condition) and more detailed information on Channel info

section:

Ch No. Channel number

Acg. rate Acquisition rate w ill show the acquisition rate of each channel. This is important if sample rate
divider is used or if the channel is asynchronous (CAN, GPS, PAD,...). In this case it will show
approximate sample rate (or keyw ord ASYNC w ith old file versions)

Name Channel name and color of the channel

Settings Type, input range and filter range of the amplifier. For new er amplifiers also the serial number is
mentioned

Scale (k) Scaling factor k (y = kx + n)

Offset (n) Scaling offset n (y = kx +n)

Range (from..to) Scaled input range (min. to max. value)

Min Minimum value w ithin the w hole file for the channel

Max Maximum value w ithin the w hole file for the channel

File Events information

When you change to Events, all happened events will be displayed. Events are start and stop of measurements,

keyboard events, notice events and also voice events.

Settings | Events | Data header | File locking | Previews

istoring started at 9.10,2003 23:27:46.812 (0, 0)
storing stopped at 9.10.2003 23:29:22.612 (192, -20)

for information about enter Events for the measurement see — User Guide —» Marking your data with events
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File Data header information

The Data header finally displays all the information you have entered in the data header window at the beginning (or the

end) of a measurement. The exact content depends also on the fields you may have changed in the global header design.

| settings | Events | Data header | File locking | Preview|

Locaton Graz / Austria

User Big Boss -

Comments | Test measurement for the DEWE Scét manual e
Connected zenzars: 230 VAL on chanrel 0, curent probe on
‘channel 1, tuning fork on charrel 2, thermocouple type K on
(channal 3.
tary mare comments can be weilten in this part

Loading a data file

Select any data file in the file list and double click on the entryto open the file in the preferred instrument or select the

desired display, for example the recorder or the FFT.

All of the channel scaling, name, and units info that were in effect at the time of recording are restored so that your data can

be properly interpreted, and the Recorder display screen will be shown.

for information about display data on screen see — Displaying data and Replaying data

To load any existing data file, you can also select Load Data File from the main DEWESoft Data menu (requires that you

be in the Analyse mode).

Display a data file information

gl
When during Analyse mode Sew | Setup button on_DEW ESoft tool bar is selected, Settings, Events and Data

header information are displayed on whole screen and Analyse mode is interrupted — see above — File settings.

e

-
To continue with Analyse mode the [ #mlss " - Apalysis button on main tool bar must be selected again.

As soon as you have reloaded the measurement file in DEW ESoft Analyse mode, the recorded data will be displayed.

Independent from the selected instrument type, there are several elements which are the same for all instruments.

e Signal overview window on the top of display screen is small bar with one channel as an overview of the whole
measurement with possibility of Select a channel for overview and display the

signal only within the selected Time overview box using Time selector

DEWESoft X1 - User Manual (Beta version) page |388
© 2013 DEWESoft



User Guide Displaying data

Analy se Reviewing data files

Let's take as an example the Overview screen:

i [mhid
A\ \ _
i Acqusrt\on‘ Analysis Data files Setup Review Print Export Design \£) Edit & Help (3 Settings
= l=| storing started at 9.10.2002
b w0 X H B @& (- il | Y | s Stomo sioppet ot 916,200
Play  Replay speed: 1x Mode  Socund inemath Auto Recalc Save Overview Scope Recorder FFT Vert. rec.
| [z4] |1\L|-_ ‘w :’ L 7_Signa|'-1werviewwindow ’ . | |—JE|3
: i 3 : E Channels selector
Elapsed 1 ¥ & AT &
| + | owsi - > SESE - GPSvel
|| Transparent | v| ¥ [-5] Mathold
7] Unified rti SOELE
|| Unified properties .—,-,-”-, NiPort 0
¥ =00 STEERING_WHEEL

-+] Bremsel
Motorl
-] Maotor2

lActua\ -

15000 4§

|Channe| N

» [:5] Bremse2
= STEERING_WHEEL =

Fast (0.1 B :
[Fast (0.1 9) epaly data window

ﬂ;itb instrument displays = Bremsel
Motorl
= Motor2
Mator3
= Kombi2
Bremse3

Upper limit
itea 10,00 km/
Ingtrument settings

= Bremse2

¥ () GPS

x* X absolute

y™ Y absolute

v Velocity

4" Direction

Used sattelites

[¥| Show caption

9 Auto Manual

‘— +|+D

0.000 T 0 | S CNTO

NOTE: All section of this chapter refers to the file Example DriveOl. dsd, which will be installed automatically on
your system with the standard installation of DEWESoft. You can load this file to try out the described

functions.

All of the channel scaling, name, and units info that were in effect at the time of recording are restored so that your data can

be properly interpreted.

The display settings can be done in Measure and Analyse mode. You can use in Analyse mode all of the features
available in the Measure mode: to add / delete graphs and inputs from each graph, change the T-axis and Y-axis scales,
and more. If we alter the display settings in the Analyse mode we need to manually store those settings with choosing
Data — Store settings and event and we can also use these settings for next measurement with Data — Use setup

for measure.

for information about Store settings see — User Guide —» Settings and Events

The interesting area for us is now the top area of the screen. You will see several elements which are not available in the

Measure mode. Let's go into detail now.
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Signal overview window

Each instrument offers at the top of the screen a small bar with one channel as an overview of the whole measurement:

to display
symbolic display of stored Time selector and
data for selected channel Time overview bar

Trigger start date and time end date and time
switch

Stored data offers at the top of the screen a small bar - Signal overview window / Time overview bar with:
e symbolic display of signals in white bordered rectangular with yellow cursor as an overview of the whole stored data
e startdate and time of stored data
¢ end date and time of stored data

e Time selector and Time overview box

Within the Time overview bar there is also a cursor available and as a standard itis located at the left side of white bordered

rectangular. If you look carefully at this area, you will see a yellow vertical line and this is a cursor.

Select a channel for overview window

Click on the overview bar to selectit. Now you can change the displayed IEE‘TI II

channel-as astandard itis the first acquired channel. To do that simply e e
clicks on the name of the channel in CHANNELS selector as we have _::l@l' = Q

already done before in the Measure mode. b (] Mathold

¥ [©5] CAN/Port 0
¥ (-] STEERING_WHEEL
| - STWH_ANGLE

for information about Channels selector see - CHANNELS selector

= STWH_5IGN

Now in overview window symbolic display of new selected channelis displayed:

E 102003 - ZRIT 46

Whatever is displayed in the instruments below, the Time overview bar will always show you the whole signal. For

example you have selected justa small time area in the recorder within the whole signal; you get this area marked in the

overview bar.

Time selector

When you click on the “5;“ - Time selector icon on the right side of the overview bar, the following Time selector window

will pop-up on Analyse screen below Time overview bar:
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. Time selector - l
min -

0.10.2003 » 23:27:46 5 812

Now you can enter:
e Shown time; from drop down listin right field h, min or sec time unit can be selected

e exact Start show time position within the file; in left field date is displayed, which can be selected from drop down
list (calendar is displayed); in right field start time to show measurementis displayed in form h:min:sec - we can

direct enter values or select group h, min or sec and after that set values with up and down button.

The result depends on the used screen insfrument. the single value elements like digital or analog meter, bargraph,... will
show the current values the beginning of the selected time window, multiple value elements like the recorder, scope,

FFT.... will display the signal only within the selected Time overview box (= like a zoom function).

TRIGGER
HODE

button
change Time window

We can select another stored data within the whole signal with movement Time overview box on Time overview bar but

with same range of stored data. You can move the selection window - Time overview box in three ways:

e entera new starttime in the Start show time window as described above (by this option we can also change size of

range - Showtime)
¢ click on the selection window - Time overview box and move itby mouse

e simplyuse the cursor keys (this will move the selection window each time by the half size of the window itself)

Time overview box

Selected range of stored data within the whole signal is marked in the Time overview
bar with white bordered box- Time overview box (Time window). Symbolic display

of signals outside of this boxis dimmed.

In case of selecting only range of stored data on Time overview bar Trigger switch

) ﬂ TRIGGER ULt 745
button change and instead appear _MA0E | hutton. it
Within the Time overview box there is also a cursor available and as a standard itis

located at the /eft side of box. If you look carefully at this area, you will see a yellow

vertical line and this is a cursor.
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With mouse pointed on yellow cursor mouse cursor changes to Eﬁ and then you can

drag this cursor within box (see picture on right): l

Atthe same time move also yellow cursor relatively proportional to stored data in the

Instrument Display on central part of screen.

TRIGGER
After analyse range data in Time overview box whit press this M switch we enlarge selection to initial - whole range

of stored data and Trigger mode button return to ﬂ

In addition to the online visualization, the DEW ESoft Analyse mode offers several functions to have a more detailed look

on the recorded data:

e Selection range of stored data w e have options to narrow range of displayed data and select only
part - smaller range of stored data:

- Measurement cursor
- Zoom in time axis

- Window zoom

e Lock Cursor 1 to selected position to help measure a precise value over a long time

Selection range of stored data

1. Measurement cursor

The recorderand vertical recorder offer two measurement cursors for the active graph on top labeled with ! for Start

show time and !l for End show time. You can drag these cursors to select a certain region in two ways:

e move mouse cursor to the first position of interest; click (measurement cursor | appear on this position) and hold left

mouse button and move (on mouse cursor appear measurement cursor Il and move whit him) to the second position

of interest
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e drag the first cursor | from leftmost side of the graph to the position of interest and the second cursor !l from the

rightmost side of the graph (when mouse point on vertical line of measurement cursor mouse cursor change to two-

sided arrow which indicate feasibility to move measurement cursor)

It's no matter in which recorder you use the cursor; it will automatically move in all displayed recorders and vertical

recorders simultaneously.

On the left part of the display, the readout values of the currently selected graph at cursor position will be displayed. To

show values from another graph, simply click on it and the values will change. As there is only one time base available, the

cursor position is the same for all displayed graphs:

| + | okt

Transparent
| Unified properties

/| Single time axis

Feal data

V| Show events
V| Interp. async channels
/| Draw sample points

Show frame
‘ Relative -
“channel values and time
E g display at measurement
‘4 B . cursor positions

Single values axis

/| Show cursor values [

=]
= Q
W"’\“ ¥ & A =
GPSvel
¥ () Mathold
-~ Math o

¥ [ CAN/Port 0
¥ [o] STEERING_WHEEL
= STWH_ANGLE
= STWH_SIGN
¥ [-2] Bremsel
= V_SPEED2
¥ [ Motorl
= ENG_RPM
¥ [3] Motor2
= V_SPEED
¥ -] Motor3
= GAS_PEDAL
¥ -] Kombi2
= TEMP_OUTSIDE
¥ -] Bremse3
= WSPEED_FL
= WSPEED_FR
= WSPEED_RL
= WSPEED_RR
¥ [-5] Bremse2
= ACC
¥ GPs
x™ X absolute

m

y™ ¥ absolute
v Velocity I
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As we can see above, in Analyse mode on left part of

. . [¥]Show cursor values  — S PEDAL [ f ;
screen below recordersettings (same also by vertical e

recorder) appear new section to display readout values | lock cursor
- buttons
of signals and time at cursor position - Time and

values cursor with icon to lock cursor (see also Lock

Cursor 1 to selected position).

2. Zoom in time axis

After loading the data, you will always see the signal over the complete storage time. But you can also see defails - zoom

into the area with:

¢ Justuse the both measurement cursors as described above to select an area of interest (see also —» Signal

overview). Move the mouse between these two measurement cursors - it will change the appearance immediately

to zoom icon . Then simplydo a left mouse click to zoom into the selected area. We can do this several times to
come to the region of interest. We can also drag the x scale left and right to position the data exactly.

To undo the zoom just use the right mouse button and you will zoom out step by step to the full scale.

T
| =

.-:1
¢ Do aleft mouse click on button on right side of graph to zoom info the selected area. To undo the zoom use J

button (below +) and you will zoom out step by step. As there is only one time base available all graph are zoomed in

(or out) together, independent which button is selected.

You can do that action several times to zoom into the selected area step by step (by each step is decrease ofrange
about 1/25 prior range) and is meaningless in what place cursor there is.

By first zoom out graph return to previous zoom (range) and after that step by step. If we use before multiple zoom
(with +button or measurement cursor), in first step displayed range return to about 3/4 its whole range and after that

step by step.
After zoom into the selected area you will see now more details.

The signal overview bar at the top of the recorder display shows always the current position within the signal. You can

also click on the marked area and move the marker - this will also move the displayed signal.

You can do that action several times to see the information of real interest.

3. Window zoom

Additionally to the described method you can also zoom in both axes using the
window zoom (also known as boxed zoom, because you open a 'box). To
do that p/ace the mouse cursor at the first point (normally the upper left corner of
the area of interest), press the SHIFT keyand keep it pressed - the mouse

cursor will change by little move it's appearance to:
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Now move the mouse to the second point of your zoom window like here on the right. Release the mouse button (and

afterwards also the SHIFT key) to zoom now into the selected window:

TRIGGER
ronE |

You can do this procedure as many times as required, also in combination with the 'standard' zoom in time axis. There is
difference to "standard" zoom that here is zoomed in both axes (but only signals in zoom window, signals of other graphs -

recorders are zoomed in only at fime axis because there is only one time base).

To undo the last zoom simply right click once - as in the standard zoom.

When you zoom in very deep, you will see the really acquired data points marked with points, the time between is a linear

line.

Lock Cursor 1 to selected position

We can position the measurement cursors anywhere within the acquired signal. But what to do if you have to measure a

precise value over a long time? The resolution may not be enough to setthe measurement cursors at the exact positions.

The solution is quite simple: Zoom into your signal at the point where you want to place the first cursor and position cursor 1

there. Now press the "1 | jcon to fix cursor 1 (1 toits current position. Lock cursoricon change to and the

cursor will now change to green color and the number | atits top changes to L1 (locked).

Now you can zoom out and in again to the desired second position. During that you will see a new cursor 1, but this one is
only used for zoom issues - not for measurement. The 'original' cursor 1 is still locked atits position. Use cursor 1 and 2 as
described before to define the second area of interest. Now move the cursor 2 to the point of interest and you can readout

the desired value from the Time and cursor values readout section.

To unlock cursor 1 position simply press icon again - the cursor L1 disappears and cursor 1 is again available for

newlocks. We can also lock cursor 2.
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If our data consists of events which can be captured, we can choose to store fast on trigger. The trigger event can be
defined in the software and then DEW ESoft will wait for this event and:

e store only the portion of interest by choosing "fast on trigger" storing option

® acquire data with two speeds (to have reduced data also for the regions without trigger event) - we need to use a
different strategy "fast on trigger, slow otherwise".

‘fast on trigger' triggered data file

The reload of multiple trigger events within one file shows a different display. We can see that only the trigger events are
stored and for the rest of time the data is blank.

(8] - EISSNER g |
|:|I| Cols 1 ~ L

|| Transparent |

82,3007 - 15 :

[¥] Unified properties

[¥] Single time axis

i il

I-:Rea\ data - I

[¥]Show events

/| Interp. async channels
|| Draw sample points
[]5how frame

(R, m

[4 ale an - v.l.

[]single values axis

B e
[T]Show cursor values
dt = 38,45 s

| T2
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TRIGGER|
Note that there is a new _HAIE | _'trigger mode' button in data preview. This gives us a chance to review the trigger events

without zooming in the data. If we press it, first trigger event is aufomatically zoomed in. The trigger mode button changes

to *' *' - arrows button where we can browse between the events. If we press those two buttons, the recorder shows

the trigger events one by one. On the data preview we see the currently selected trigger event.

EEE

| + | Cols 1

Transparent
V| Unified properties

| Single time axis

Feal data

| Show events

V| Interp. async channels

/| Draw sample points
Show frame

[ Relative

4

Single values axis

Show cursor values
dt = 38,45s

w1 w2

TRIGGER
To display each event separately, just press the _AGOE

|button and after that use the #| *' arrows to move forward and
backward between the events - select event. On firsttrigger only *' arrow is available - to navigate forward to second

trigger and on last trigger only *' arrow is available - to navigate backwards.
For leaving the trigger mode we can right click on the recorder to zoom out to full region.

All other Analyse action and procedure on triggered signals are same as described — Reviewing data files.
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'fast on trigger, slow otherwise' triggered data file

If we acquire similar data with this strategy and reload it, we can see from the picture below that we have reduced data
also for the regions without trigger event.

| + | cos1

Transparent
J|Unified properties

V| Single time axis

Feal data

| Show events

/| Interp. async channels

/| Draw sample points
Show frame

‘ Relative

4

Single values axis

Show cursor values
dt=38,45s

W1 w2

All other Analyse action and procedure on triggered signals are same as described — Reviewing data files.

If we zoom in the data, we can see reduced stored data before the trigger, where we can only see the maximum and

minimum of the signals and then for a region with trigger we can see the full speed data.

| + | cos1

Transparent
J|Unified properties

V| Single time axis

Feal data

| Show events

/| Interp. async channels

/| Draw sample points
Show frame

‘ Relative

4

Single values axis

Show cursor values
dt=38,45s

W1 w2
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In anyinstrumentitis possible to replay the data in real-time, faster or slower. Therefore DEW ESoft offers special control

buttons: Start/Stop, Sound output selection, Replay mode for selection different ways of replay, Replay direction

and Replay speed in different Display Screens, which you can find at the top right part of the window:

Whit these six buttons you can control the replay process:

* start/stop the replay

e define channel for sound output

L]
Slower replay change the replay mode
Replay mode

Replay directicn * change the replay speed

Faster replay ¢ change replay direction

Start [ Stop

Sound output

Start / Stop replay

To start the replaysimplypress | F= - play button. DEW ESoft will immediately start to move through the acquired data:
the FFT is calculated, scope shows the current data, the video file is replayed, digital or analog meters, bar graphs,... will
change their value continuously and in recorders or scopes you will see the yellow cursor moving to indicate the current

position within the file.

a1

e
When started the replay, Play button change to [ = | - stop button, to stop the replay simply press this button. After

pressing the Stop button don't forget to select None at the loudspeaker icon to switch off audio replay (see below).

Sound output

We can even hear the sounds we have stored. Next by the Play button there is a loudspeaker button, but with the red
cross. If we click on it, the channel list will appear to select analog input channels for output to sound card. Choose the
only channel we have stored and the loudspeaker will not have a red cross anymore. Now press again a Play button and

whatever we have recorded will be heard from the loudspeakers.

. = =

Sound | dllr.tput chanr;.el I|

=1
i

After pressing the Stop button to stop the replay select None at the loudspeaker icon to switch off audio replay.

| 5caling »

Replay mode

You can select between three different replay modes (simply click on the third button from left to change it):

Normal
(!
Mide Replays data once from the beginning to the end of the file or the selected time window.
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ul-o_oa

Replays data continuously from the beginning to the end of the file or the selected time window.

Made
Scroll
=t
Mode Replays data once from the beginning of the selected time window to the end, then it continues to

replay by moving the selected window until the end of the file is reached.

The replay mode can be changed also during a running replay process.

Replay direction

PAD REW
Change between forward and rewind. When button is displayed, with click on it, this button change to and

data replays backwards.

The replay direction can be changed also during a running replay process.

Replay speed

Use the buttons to change the replay speed down to:
1/2x,1/4x,1/8x,1/20x,1/50x,1/100x,1/200x, 1/500x%, 1/1000x or 1/2000x real time.

Use the buttons to change the replay speed up to:
1x, 2x,4x,8x,10x,100x, 1000x, 2000x or 5000x real time.

The replay speed can be changed also during a running replay process.

Events

You can also see all your events - keyboard, notice, and voice types - on the eventlist at the top right, directly below the

replay control buttons.

Select any event either by clicking on its white or gray vertical line on anyrecorder graph, or by scrolling through the EVENT

selector at the top right of the screen. This is a scrolling list that shows:

e when data recording began - indicated by a vertical red line on the graph with a B (beginning) at the top, and each type

of event, listed in chronological order, and marked with the exact time that they occurred
* the end of the recording is also marked with a vertical red line and an B (end) at the top

¢ if you click on a voice event, it will replay using the speakers in your computer (assuming that you have this DirectX

sound recording / replay capability)
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¢ if you click on any notice event, it will show in the EVENT section, and just by hovering the mouse over the gray vertical

line, the text that you typed in at the time of recording

* Keyboard events show the exact time that they occurred

for information about marking recording data with events see — User Guide - Manually Start / Stop Recording

Manage events

As mentioned before, all events are displayed in the recorder.

To add an eventjust clicks on - notice icon or

press the shortcut key, for example < n > for a notice Date Time Mzec  Microsec
9.10.2003 v 232758 5 642 4

event and the Enter event window will pop up. Time of

event fields are alreadyfilled, enter Event text and

with press Add button accept the new event. i

To change previous entered notice right click on this

notice in the list, from displayed menu choose Edit

| storing started at 9.10.200
and Enter event window will pop up. In this window

now Add change to Update button, with which we » St':'”r'i Edit
accept changes to carryoutin Event text field. I Remove

To delete notice select Remove from displayed menu.

Enter as many events as you need; the types Keyboard event, Notice event and Voice event can be mixed.

2l T F‘v"' [
sf"l.p Dvervew  ©oon Elq:ut BI’II:.'

EVENTS
list

After all your new events are defined, select Store settings and events from the Data main menu (see also — User

Guide — Settings and Events). All events will now be stored into the already open data file.

NOTE: This function stores also the current display settings into the file!

If you have changed anything in your display appearance, it will now be stored also.

Click again on the Analyse button and have a look on the file explorer. It shows now notanyolder software versions for

this file, it has changed to the current version. So we also did a file version update!
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When you select the Events tab, you Settings | Events | Data header | File locking | Preview|

see the entries for all o/d and new

events: B1 Fast storing started at 23:26:23.680(10.03.2002); ;Fle position 0
T1 Text event at 23:27:01.700(10.03.2002); Event MNo. 1
T2 Text event at 23:27:14.000(10,03,2002); Event Mo. 2
N1 Keyboard event at 23:27:29.000(10.03.2002)
El Fast storing stopped at 23:28:12.080(10.03.2002); :File position 2254

As described in the Working with events section, you can store beside events also changes in the display appearance of

the current data file in this file.

for information about Load / Save events and changes in the display appearance see — Store settings and events

Store Setup File

In addition, you can also save the whole settings into a completely new setupfile. This file can be used for example for
another measurement. Select Save Setup to File from the File menu. Awindow will open where you can enter the file

nam e of the setup. Press OK to confirm and you have your new setup file stored.

for information about Save settings see — Setup data

Load Setup File

Sometimes itis necessaryto compare data from different measurements. But the display settings are different: The files
are hard to compare. DEW ESoft offers the possibility to take any setup file and load its display settings into the currently

opened analysis file.

for information about how load setup file see — Load Display Setup

WARNING:  Be careful to have the same channels in source and destination data files to avoid any errors or

misinterpretations.
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DEWESoft supports many different video cameras online. But there are cases (for example with very fast video cameras)

where we have data file and the video file coming from the frame grabber. Itis possible to synchronize those two files in

Analyse mode with two simple steps:

1. STEP
Include Video file to copy video file and rename it according File name conventions
2. STEP
Video synchronization to synchronize video file with analog datainthe DEWESoft data file with:

- Synchronization settings
- Resynchronize files

- Storing post synchronization information

The Videofile can be also removed from data file - see - Remove video from data file

WARNING:  AVI format is required for synchronization. Other formats are not supported!

File name conventions

To include the high speed video in DEW ESoft, there are only few steps necessary.

1. After acquisition of video file and the DEW ESoft measurement data, please copy *. avi high speed camera file via

Windows Explorerto the directory where the DEW ESoft data to be synchronized is located.

2. Please rename video file to this specification: xxxxx. cam0. avi,

where 'xxxxx'is name of DEW ESoft file to be synchronized. If we have more video files, we can name then xxxx.

cam0. avi, xxxx. caml. avi and soon.

MName Date modified Type Size
B Example_Drive0l.cam0.avi 4,12.2009 14:56 Video Clip 9.877 KB
ﬁ Example_Drive01.d7d 7.12.2009 12:51 DEWESoft? Data File 1388 KB

The picture above shows the example how this looks like. Original DEWESoft file is test. dat and therefore a video

clip should be named test.cam0.avi.

3. After this open DEW ESoft, press the Analyse button to enter the Analyse mode and you should see already video file
as part of DEW ESoft data file.
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Lt o
A\ ) N\ l
S Acquisition|  Analysis Data files | Setup Review
- - T @2 ™
i Ty e % o avi - o
Multifile export Batch calc  Use for measure Revertto orig AVI compress Load Icon Rename Delete Copy Cut

| | File niame 4|  See| Startstore ... | Verson | Sample rate | Channels | store mode |
Example_Drive01.d7d 1388 kB 9.10.2003 ... 7.0RC30 T... 100Hz Al: 1, MathOl... always fast

| DEWESoft Dat

Synchronization settings

After including videoin data file double click the file to open it. DEW ESoft will recognize that this file has no

synchronization information included and will ask to synchronize it manually.

The window displays the video file name and the R poct smchvorszaton [

number of stored frames (Frames found). Change the
Frame rate to the real capture rate of the camera
(sometimes the . avi files hold correct values, but most

Pre trigger

of the times not).

Trigger time

As an additional help, the Video size field shows you

the video duration (length in seconds) at the currently

selected frame rate.

After that, specify the Pre trigger: How many pictures have been taken before the video trigger occurred (choose between

frames, seconds and milliseconds).

Trigger time finally defines the start position of the video: from trigger means first appearance of a trigger event (or start
of measurement - storing of analog data). In this case, both measurement system and video camera require the same
trigger source.

The second way s to define video start from relative time. In this case, the mentioned time counts from the beginning of

measurementin seconds.
After you have done all settings press OK button.

The files will now be synchronized, but the synchronization information is not stored at this time! DEW ESoft will now

display both files in the Video display.

Resynchronize files

The Video display can be handled as any other instrument within DEW ESoft: zoom, scroll and scale, play,... - whatever is
required. If the synchronization is not perfect, it can still be adjusted by selecting: Data menu — Video post

synchronization.

NOTE:  This option is only available if the synchronization information hasn't been stored!

Now you get the same Video post synchronization window as described in Synchronization setting (see above). With
an additional feature: Trigger time - from position. This is really a great feature, because you can zoom into your

display, move the yellow cursorin the recorder to exactly defined position and select Video post synchronization from

DEWESoft X1 - User Manual (Beta version) page |404
© 2013 DEWESoft



User Guide Video post synchronization
Analyse Reviewing data files

the Data menu. If you do so, the video will be placed to the position of the yellow cursor. This will for also work if pretrigger

is required.

Using this function, you can move position of the video file within the data file forward and backward as required.

Storing post synchronization information

Currently there is no separate storage button available. To avoid doing all the synchronization setup every time, simply click
on the Analyse button to go back to the file selection list. A warning message will now appear asking if the synchronization

information should be stored now or not.

If you select Y es, the information is stored directly into the video file (not the data file!) and is now available at anytime, no

further synchronizations are required.

WARNING: If you have stored post synchronization information once, it can't be changed any more!

Therefore you should always keep a copy of the original video file, which doesn't contain this synchronization information.

Remove video from data file

To remove the assigned video from the data file, simple rename (or delete) the video file. In this case, the video file is not

visible any more in DEW ESoft. As the synchronization information is stored in the video file, there isn't even an error

message, because the data file doesn't miss the video.

Make a short fest:

Rename the video back to the data file name and open it in DEWESoft - the video is back and still synchronized.

4.2 Postprocessing

Post processing is a great feature which allows to:
- add new math channelsin analyse mode
- modify existing math channels

- change scaling of online or offline channels.

So you could store only the raw data and then in analyse perform all needed mathematics. There are several ways to
perform math analysis on already acquired data. Let's start with a simple one. To add a simple math channel like filter we

select the channel from channel selector, right click and select Add math and then choose appropriate math.

DEWESoft X1 - User Manual (Beta version) page |405
© 2013 DEWESoft



User Guide

Analyse Postprocessing
DEWESoft - Datafile: SRSY7?_Data.d7d - 0O X
Y
L ! L Y
Scquisition | &nalysis Datafiles  Setup Review Prink Expork: Design | #] Edit & Help L3 Jettings
e 4T P .iﬂ i 2 ‘74 E Events
Flay  Replay speed: 1x Mode  Sound Offline math Auto Recalc Save Displavs
=l SR S
BEE  ©
1] M5 - 1029 ?)‘
Alz
AL3

Change colar
Rename

Change settings

Farmula Add math 3

Filters
Skatistics
Qkher
Triggering

Spectral analysis

In this example | have added the FIR filter. When filter is set, data is automatically recalculated and putinto current display.

DEYWESoft - Datafile: SRS5Y7?_ Data.d7d -0 x
g ! A Y
Soquisition | Analysis Dakafiles  Setup Revigw Prink Expork Design | £] Edit i Help 4 Settings
e R .‘A . hTJ 53 | Events
Play Replay speed: 1 Mode  Sound Offline math Auto Recalc Save Disolavs

- -
+ca o= | =
123 |£|£| I} | ||£||
e i o 21730 - 1021

g i i G L R, - - ¥ &5 A
A2
AL 3
¥ 50 Math
1 Al 3IFIR Filter

Jo
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Next we can edit any math (either added during measurement or offline) and modify or delete it by clicking on the math

channel and choosing Edit xxx math or Delete xxx math (in this case Edit FIR filter or Delete FIR filter).

N DEWESoft - Datafile: SRSY7_Data.d7d - 0O X
Acquisition &nalysis Datafiles  Setup Reeview Print Export Design é”] Edit & Help 1.5 Settings
"b 44 F\D [P — ‘ A . - E Events
Play  Replay speed: 1 Mode Sound  Offline math Auto Recalc  Save Disolavs

- r

=1 o= -
TRIGGER ; = |
HODE AR Y
21.] A ¥

¥ e Al
aIz
Al 3

¥ o¢ Math

AI 3/FIR Filter

=
Q

B change color
Rename

Change settings

add math 3

Edit FIR. Filker
Delete FIR. Filker

Awindow of chosen math will pop up, allowing us to change calculation parameters. Upon closing the channels will be

automatically recalculated.

IMPORTANT: data file will be recalculated only on chosen time interval. To reduce the time needed to recalculate
huge data files, we can zoom in and define all needed calculations on small area and then zoom

out, press Recalculate and get the cup of coffee when DEWESoft recalculates the whole file.
More complicated math can be defined in the math section by pressing Offline math button or Setup button from top
menu.

Now we prepare math channels like in Measure — Setup mode and add advanced analysis like Power, Order tracking,

Order analysis and all others.

In our example let's continue to add SRS (shock response spectrum) from the Setup menu.
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DEWESoOft - Datafile: SR5Y7_Data.d7d - 0O x|
Acquisition &nalyssis Datafiles | Setup Rewiew Prink Export & Help (g Settings
. ; = +1+ ) M |
P E_B . = ; 00 Vi q ¥ Ja
Channels Events  Data header File locking Math  Ordertracking Combustion  Power 5rs ‘
5rs0f w + — l Cffline ] l Wigw Channel List l
L Start Frequency End frequency
(] Al 3iFIR Filker 120 b 4500 e
Frequency division (ockave)
Darnping [ Quality Fackor 24 3
i (%) Damping () Quality
Sl B [Jremove DC offset [ mnise Floor
n.0s ms ms
Marme Al 3/AhsMax
3 Acceleration [welocity [ ] Displacement
Linits . Color
Timebase Single value
Absolute max (whale measurement) []absolute ma:x during shock []absolute max after shock
Max {whole measurement) [ IMax during shack [Imax after shack
Templates w
Min {whale measuremant) [ IMin during shack [Imin after shock

Be

When finished, go back to review. Please note that Offline math icon changed to Recalculate. SRS is typical offline math

(since it requires double pass). Therefore select start and end for recalculation and press Recalculate.

&

DEWESoOft - Datafile: SRSY7_Data.d7d

g .
Acquisition Anakysis Dakafiles  Setup Review Prink Expott Design
: = =
: FWD |
& 9 v re = in = H “
Play  Replay speed:1x Mode  Sound Recalculate Auto Recalc Save Overview Scope
ExE =
e =]~ 1.7 2005 - 10292 21 2005 - 1029
| = | Cals |1
|:| Transparent

Unified properties

Single time axis

Real data
Shaw events

Interp. async channels

Draw sample points
[]shaw Frame

Relative

- 0O x|

|£] Edit & Help (e Settings
| [storing started at
- storing stopped al
Recorder >
R IE]
Q|
¥ e Al
Al 2
Al 3
¥ 55 Math

| Al 3IFIR Filker

SRS will be calculated. When recalculated, the button changes again to Oflline math, notifying that we can go back to
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math and modify parameters to get perfect results. Please look also at channel selectortopic. We can change the color,
scale and offset of anychannel.

DEWESoft - Datafile: SRSYY_Data.d7d

- O x
F N
Acquisition Analysis ata files ELup EniEn rin POt E5ign i =} 5 ettings
q % Data fil et R Prink Export  Dn |4 Edit G Help  (ag Sett
e = |storing starked at
~ 44 WD PP | ‘;\ . E © Hl m - - storing stopped al
Play  Replay speed: 1x Mode  Sound Offline math Auto Recalc  Save Overview Scope Recorder
— = =] a= [ " .
S]] == [ r  EAERE [
| = | Cals ¥ s Al
— Al 2
[]transparent ALS
[w] Urified properties ¥ 55 Math
Single tirne axis &1 3JFIR Filker
Real data
Shaow events
Inkerp. async channels
Draw sample points
[]show Frame
Relative
4
NOTE: Lengthy calculations can be interrupted with Escape key on the keyboard.
We can also choose that automatically recalculates the data when zooming in or out. This is for example useful

when searching for absolute maximum for a specific time slice.

We can save the results of post processing by pressing Save button. If the data is not calculated or not calculated for the

full time of the file, only the setup of all math and display channels will be stored.

If the offline math is recalculated for entire time of the file, also the recalculated results will be stored to the data file.

4.2.1 Batch calculation

When we have worked on math analysis for a single data file, this calculation can be applied to several data files. One
chance is to press the round DEW ESoft button and choose the Load Display&Math and choose the appropriate setup

or data file holding the right calculation. Pressing Recalculate and Save will finish the process.
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—m’.p___- i DEWESoft -

B =

Mewy Setup 1 CPE
Load Setup 2 3daraph
Load Last Setup 3 Latchangle

Load Display & Math Setup | 4 skark
Skare Setkings And Events | S class2
Save Setup To File ...

IJse setup for measure

Another option is to choose multiple files in the Analysis — Data files and then choosing Batch calc. Select an original

setup ordata file with defined offline math. Make sure thatthe channels in selected files are the_same as in original file.
Aprogress bar will be shown and all files will be recalculated.
a ULl
Acquisition
] % b3 Wl

Multifile export Batch calc  Use for measure Revert to orig A"u’Iu:

Setup Fesview

Analysis Drata Files

¥ ) DW7Data | | File name

Woice_0000,d7d

¥ | ) Aerospace
» |7 Automotive

I7) Defense
) DS MET

S

We have seen thatitis possible to alter the data files as we like. Quite often itis required to keep the files intact and lock
them for further processing. This can be achieved by opening the file, going to Setup and then choosing File locking. We
can lock the files with password which must be entered next time the file is opened or we can also lock the file

permanently.

Analysis Diaka Files

A |||'|r||r|:|r
\_’/ Acquisition Setup \\I-‘-!
I (+]1+]
hannels Even Data header | File locking Math

Lock status

File is not locked and can be freely modified.

‘ Lock {with password) | ‘ Lock {permanent) ‘
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The file locking can be already done while measuring with Project settings — Security.

4.3 Publishing data

DEWESoft Analyse mode offers following options to publish the data:

e Screen printout Printing measured data for instrument on all available printers w ith possibility to set:
- Page orientation
- enter Notes on measurement

- Multi page printout

e Copy channel setup copy to clipboard

e Copy Visual elements copy to clipboard, than paste this data in other applications

Inthe Analyse mode, the DEWESoft offers a printing function. Itis working with any

T=r instrument (Overview, Recorder, Scope,...) and also with the setup. To do a printout, just select
Print
Print button. one instrument, change the appearance as desired and press the

Data files  Setup |R£vlew| Print Export

Bl — = scti = = . | [#print header P ey
[orcreatr  v] setings ] =y = = =r
Paper [A4 VH '] Portrait |Landscape Multi page Print
: e rame TemtaTa
PRINT property settings | oo 1112 o s
Traee sateE S e o SeeeE 1
‘Sampie rane: 1000 sisac
Thees
BT [p— Arpliner somsamgs | wn | wm |
[2io [qoe =0 = EV) [-*om=wmsy | EFEE EE) |
sioring sianed at 12.41.2010 090203853
12115010 0RETE 351 — -

Print preview 'Portrait’

To leave the printout window simply click on any other instrument to change directly, for example the recorder.

On PRINT MENU can be set different Print properties:
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Page orientation

Select between Landscape and Portrait (see above) format:

e [
A‘ ki bl
=/ Acquisition | Analysis Datafles Setup | Review || Print | Export & Heb

Printer [PDFCreator v][ settngs | = = - | [ElPrint header = e,
L > —r
Paper [as Bl ~|  Portrait |Landscape i g Frint
File name Test.d7d
Date: 12.11.2010; Time: §:08:03
Trigger condttions: always fast Number of channels: 1
Sample rate: 1000 sisec
[Channels
Ch. no. | Rate | Channel name ‘ Amplifier ‘ Scaled range | Min ‘ Max w
|10 [1000 | | Dageard direct (5 V) |- from 5105V | 2952 [3,040 ]
Events
storing started at 12.11.2010 09:08:03.853
storing stopped at 12.11.2010 0%:08:06.361
Notes on measurement and page header
In Notes on measurement field enter a comment:
| ITEGENS SR Sy - RYALJATICN JORMER i ETA RCETOM_DroRl T Sl Fage 27
Mates 1 on measument - Picm | o s Chbm: T2 MI2002 Tirna: TL37-88 Show Tre = S0 s

Beside this comment on page header appear: license information, file name, page / pages number, date and time of

measurement, show time.

Multi page printout

Multi page printout can be selected by checking box by this field: After that select time unit: sec,
min or hrs from drop down list
[~ Time resolution - Overlap time -
- 6 and enter Time resolution:
i 0,00 |[hrS v] |n
Multi page Previous M ext

Time resolution

Bellow Time resolution unit field the page / from pages number of multi page printout is displayed.

Example: w hen for measurement w ith duration 1min 35sec the Time resolution=40sec is entered, multi page printout with 3 pages
in all is defined — first page for measurement time 0 + 40sec, 2nd for 40 + 80sec and 3rd for 80 + 120sec.

In field bellow Time resolution value can be eventuallyset also Overlap time. The overlap time is the time which will be

displayed twice in the printout - on the end of first page and in the beginning of the next page.

Example: w hen for example above the Time scale=15 is entered, multi page printout w ith 4 pages in all is defined — first page for
measurement time 0 + 40sec, 2nd for 25 + 65sec, 3rd for 50 + 90sec and 4th for 75 + 115sec.

We can display preview of every page in multi page printout — use | #=  button for navigation up and === button for

navigation down between pages.
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Printing
After all desired properties are set press

the Print command button below print Printer

menu settings. This will open the standard MName: [Fax

Windows® Print window, where you may Status:  Ready

. i 3 Type: Microsoft Shared Fax Driver
define your printer properties, print range

Where:  SHRFAX:

and copies as in other programs and start Comment:
the printing job. Print range Copies

@ Al MNumber of copies:
DEW ESoft uses the complete Windows® B e [:I =

T L T L
printer support. As a standard, DEWESoft © Selection 111 512l 313
will suggest using your default printer, but

you can select between all available [ ok | [ Cancel

printers - even network printer - and use

also the printer spooler.

After starting the printout, you can start immediately continue working with DEW ESoft, even if the printer is still running.

Example: typical Setup and Recorder printouts in landscape format:

| oEmETH M Aara i npem Erpm B e

Pas Yom Timp =iy
It . - #\\‘
Ko / " P - =
1 b4 - ol i Flam, — 1
[ i %
= e, oy
o -
...-" L J F, _."'“-\“f\l o "'\K
i LS
Y LS d | . ! i P
S A e
Y ool Y, \
e | \
DR Ly Fim mam Epmp Corenlli sl
i (38 TR, T 10
"
T
: o, £ — 7l
i . [ sk S e a4 s
I T LT v -300 b 2 b Anaws ]
- — Y] FUTAR 1 BT | PUTIRH BRI o - T N Lmdr o
e & e 7
Co o e b PR TS i A 10 b a [LTH
[FT ] ¥ Crpm i | VBT e 5] £S5
EAH BT ¢ LT T 0 L [ [(F]
Tl e TN ity HT ¥ T
[EoTTor] CTACIIETT [T TR n FIF
RN CH BT WFREE FL R a1 1]
T a1 T PR o T v ] [TH
[T PoEry Con T ETTErT=) 0 [(TH]
[ : 0 I b v ]
EAN TN AR CCRFELCIET] o 1]
0 e e BOT e WET 0 mr
a3 = - G R L T~ I—
5 " - Pl i 10 W ]
ral [ B b TS . a £
5 A mi - i [
=] T T ECT) ]

e ST RCULLS o BT T
e ETORFRT i W a0

If you work with plenty of channels, it would be nice to have them also available in other applications, like MS Excel. In

DEWESoft simply change to the Setup and select Settings to get the channel list. Now right-click anywhere within the
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channel list and select Copy from the appearing menu.

Settings | Events | Data header | File locking | Preview|
Sample rate Store date and time Mumber of channels
100 s/sec 9.10.2003 23:27:46 28
Reduced rate Duration Trigger conditions
0,5 sec 00:01:35 always fast
Ch. no | Name | Rate | Settings | Scale | Dffset | Range | Min | Max |
AL4 GPSvel ; v 100 DAQP-V (5V .. 10... 40 0 -200 .. 200 kph ~ -0,09766 89,36
Channel 0 Math 0 100 iL 0 -500 .. 500 - 76,47 61,42
CAN Msg 0/#C2 99,8 1 0 5.5- 0 0
CAN 0/#C2/0  STWH_ANGLE 99,8 “ 0,04375 0 0..1434deg. 0 76,47
CAN 0/#C2/15  STWH_SIGN 99,8 1 0 03 0 1
CAN Msg 0/#... 50,0 1 0 5.5- 0 0
CAN 0/#1A0/17 V_SPEED2 50,0 0,01 0 0..327,7km/h 0 89,81
CAN Msg 0/#... 50,0 i 0 S 0 0
CAN 0/#780/16 FNG RPM 50.0 .25 n 0l .. 16256 rnm A3R 3601
Now open and change to the other application and paste it.
@ o ~ &S5 % 123+ 1optv| B ax Av. B, [ | =- @:v s
Formula: |
A B c D E F G H 1
i
2 Ch.no Name Rate  Settings Scale Offset Range Min Max
5 DAQP-V (5
A4 GPSvel ; v 100 V. 10Hz) 40 0 -200 .. 200 kph  -9766 80,36
4 Ghannel 0 Math 0 100 1 0 -500 .. 500 - -76.47  61.42
5 CAN Msg 0#C2 STEERING_WHE 99.8 1 0 5..5- 0 0
8 CAN 0/#C2/0 STWH_ANGLE 99.8 4375 0 0 .. 1434 deg. 0 76,47
7 CANO#C215  STWH_SIGN  99.8 1 0 B 0 1
& CAN Msg 0/#1A0 Bremset 50,0 1 0 5.56- 0 0
S CANO#1A0M7 | V_SPEED2 50,0 001 0 0 ..327.7 km/h 0 89,81

NOTE: This feature is also available in the settings during file selection.

For documentation in external applications, you can copy the display elements also into the clipboard.

Copy group image to clipboard

Copy image to clipboard

| | Copy screen image to clipboard |

T

a Copy to clipboard
menu options

Compress video to AVI

Export screen to AVI ..
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Select the desired instrument and select from the Edit menu:
Copy image to clipboard - copies only the selected instrument
Copy group image to clipboard - copies the whole group of selected instrument

Copy screen image to clipboard - copies the whole screen

Example: Screen image copied to external application

= Home View (7]
f I rorre -l -[ATA 1 ‘.*J-} Tj ]E[ 4 Fng
[T copy ; @ 230 Replace

pa‘m Bd U abe %[0 yv__A.v Ei = = | Picture Paint Dateand Insert iE3] Select al

~  drawing time object

Clipboard Font Paragraph Insert - Editing
3"‘2"'1"‘5“‘1"'2‘"3"'4"'5"'6"‘7‘"8"‘9"'10"'11"‘12'"13"‘111"'1%“16"‘17"'18‘

ENG_RPI rpm]__ACT] = " ot satielies R HTTRRL
JE0 ! ‘ Eﬂ:ﬂﬂ:gﬂ_ﬂ}ma—‘ :ch

{

V_SPEEDE [kmh] ACT

EHEE GPSvel [kph] o
' ]
L - ]
AVE 200 » _ Welochy ACT
400 WSPEED_FL : o
’ L 0.00 50,00 100,00 5 E
GAS_PEDAL [%] g .
I 2
o000 0.0 00,00 &
Msth 0 [] e -
€
L4
o
2,00 250,00 0,00 250,00 fur
WSPEED FLjmiH] A WEFEED_FR [mh] A ;—5 5
Jj[lllIHIHHHIHHW L1 RN .
9,00 250,00 0.00 250,00 1 L
) e WSFEED_RR [kmvh] i 0.000 01:35800 £
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4.4 Exporting data

| Export !
I |

The important purpose of the DEWESoft Analyse mode is also to export acquired data for off-

line analysis using other software.

DEWESoft is intended to be an acquisition package. We can use other post processing packages for advanced

analysis. Data Exportis easy, fast, flexible and dynamic with DEW ESoft, supporting a wide variety of popular formats

which makes data files highly transportable that can be imported into virtually any analysis program. To enable efficient

export data process perform following procedures:

1. STEP
Set export data properties

2. STEP
Exported channels

3. STEP
Export option

4. STEP

Template management

5. STEP
Perform export data

We have also two special procedures to:

¢ Export multiple files

to define ty pe of data with Data export and determine Time axis; Time

range of data can be selected for export

selectthe channels to export from Channels list; not available for DEWESoft

export option

select another software application as target for data export and off-line

analysis:
e Microsoft Excel ¢ FlexPro
e File Export o DEWESoft
e Clipboard

Creating and changing template - scripts which are listed on central
Postprocessing in FlexPro / MS Excel part of screen (only available for Microsoft

Exceland FlexPro export option)

after all settings are done, select Export data button to export data

¢ Export instrument display to Video
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Time range of data
To export only part of acquired data select time range on the recorderor vertical recorderwith zooming in the portion of

the data.
for detailed information about Time range selection see — User Guide —» Selecting data

NOTE: Be aware that only selected portion of data will be exported. To export full range of data, zoom out first to

entire length of the data.

To export data, press the | Ewort | Export button on main DEW ESoft tool bar, which is visible only when you are in the

Analyse mode:

=
-
T

Data files Setup iREview i Print |I Export Il

Once you press Export, the following screen will appear, ready as standard to export data directlyinto FlexPro:

J Acquisition | Analysis  Datafles  Setup |R.Ewew‘ Print ‘Expurll @ Help {3 Settngs
| = ! - = Full speeddata  + / =] = =
e 1x: gL < £
[z x4 | L v o =) @
|| Flexpro MSExcel  DEWESoft File export  Clipboard Relative time & Export New template  Edit template Delete template|
[ sctupnome % | Deccripion g7 el 'J_-'Iemplatg—
supported SW = R = EKPORL o =
[Emoty template & ppticati = |lfor custom analysis SLECIES Y | management I
[Empty template . apmETion t6 & |[for custom analysi A omend g
commands
export data
:Template list for
selected application
| toexport data
Bxported | Index | Type Acq.rateEl|  Dimension | Name
List to select exported channels

Set export data properties

Data export
Select type of data from Data export drop down list:

¢ Reduced

¢ Real data
For this type of data can be selected by checking appropriate box:

Full speed data -
Min, Max, RMS and/or Average type.

Full speed data
[ -
Reduced data - [ Min lr_f_‘_'!J Max

Relative time - 7 RMS o~ Average

Reduced data
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Time axis
Select type oftime scale from Time axis drop down list: Relative time i
Relative, Absolute or Trigger type. IE' Belative time

Absolute time

Relative axis will start with time O at the beginning of the measurement. Trigger time

Absolute axis will export absolute date and time of measurement as the time axis.

Triggertime axis will start with time O at the frigger point (pretrigger will show negative time values).

Exported channels

The next step is to selectthe channels to export from displayed Channels list (at the bottom of the window).

Selection can be made in two ways:

* Click on the Eicon in the Exported column to select from displayed Expcrted@ — -
menu:

Select all
- Select all channels

Deselect all
- Deselect all channels or

i Inwvert selection
- Invert selection

¢ Click Yes/No button in the Exported column to toggle between this Exported &

choices to export/ don't export particular channel.

1

As a standard, all channels will be exported.

Channel can be moved with click on button up and on button down within Channels list. This will change the

export order.

The export list options will be stored when we choose Store settings and events from main Data menu.

Export option - formats

i =il -

N i B 3

DEW ESoft support the following data export: 2 j‘H‘"“: A Bay s
Flexpro M5 Excel DEWESoft File export  Clipboand

Microsoft Excel direct data transfer via ActiveX

FlexPro direct data transfer via ActiveX

File Export several file formats

DEWESoft stores selected area in new DEWESoft file; used to cut files

Clipboard copy data to Window s Clipboard, allow s pasting into another running application

Simply click on desired application to select it.
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We strongly recommend FlexPro, a third-party application thatis easyto learn and use, and yet extremely powerful.
DEW ESoft offer easy export to this format, and advanced automation when data is exported to this program, including the

ability to run custom macro 'scripts' inside.
The other file formats except FlexProand MS Exceljust prompt you for a filename, which you supply using a standard

Windows file dialog box. Click OK and the software will do the rest. Be sure to supply the proper filename extension.

File export

The supported data file formats are:

FlexPro *, frd Powerful, easy-to-use data analysis software

Microsoft Excel *,. xls Standard spreadsheet software (not useful for large amounts of
data)

DIAdem *.dat Powerful data analysis package for automotive industry

Matlab *. mat Common analysis and mathematics package

Universal file format 58 *, unv For import to 3-D modeling and structural analysis software from

different vendors

FAMOS *, dat FAMOS file format export

NSoft time series *. dac NSoft file format

Text File *,txt Delimited ASCII text file

Sony *. log Sony DAT recorder data format

RPCIII *.rsp RPC III data format used for road load data analysis

Comtrade *. cfg Comtrade data format for power analysis

Wave *. wav Wave audio data format (available as custom export)

BWF *. bwf Multi channel audio data format (available as custom export)

ATI *, ati For direct import in iDEAS analysis package (available as custom
export)

SDF *.dat For direct import in Prosig analysis package (available as custom
export)

WFT * wft Nicolet file format (available as custom export)

Google earth *. kml Export of GPS path to Google earth (available as custom export)

CAN messages *.csv tab delimited export of CAN messages for replay in demo mode
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If you select the File Export, following display appears:

Pt | Export |

A.

DEWESoft

Flexpro MS Excel

Reduced data - @ Min @ Max . V/

=
L
Relative time - 7 RMS o Average S

Cl'lp-i::oard

Export file name

Test

xpro (*.fpd}
Excel (*.xls)
DIAdem (*.dat)
Matlab (*.mat)
FAMOS (=.dat)

MSoft time series (*.dac)
Text (= txt)
RPCIII (*.rsp)

[ Export setup to xml file

File directory Existing files

o [system] -

&
[E= D2007Projects
(= Dewesoft7_0_x

On central part following Export to different file formats sections is displayed:

Export file name
File directory
Existing files

Export file type

name of exported file; enter name according to OS name convention

name of directory where exported file to be saved; select with double click from drop down list

list of existing files same type in selected directory

list of available type exported file with optional file settings for:
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e DIAdem *. dat file type

Flexpro (= fpd)
Excel (*.xls

Matlab (*.mat)

FAMOS {*.dat)

MSoft time series (*.dac)
Text (*.tut)

RPCIII (*.rsp)

[ |Export setup to xml file

[ |Export all channel groups with full rate

PAD export rate T Ha
CAM export rate _100 [Hz]
GP5 export rate 20— [Hz]
PlugIn export rate _].E]U— [Hz]
MATH export rate —1— [Hz]

Diadem has an option to export certain groups of channels at specific sample rate, so the resulting data file is

shorter. We can achieve this by de selecting Export all channel groups with full rate and defining the rate for
each channel group (PAD, CAN, GPS, Plugin and MATH). If-1 is entered, the data will be exported at full rate.

e Matlab*. mat file type

Flexpro (= fpd)
Excel (*.xls)
DlAdem (*.dat

FAMOS [*.dat)

MSoft time series (*.dac)
Text (= txt)

RPCIII (*.rsp)

[ Export setup to xml file

Export predsion |single -|

[| Expert asynchrenous channels with full sample rate

Export predsion
Auto detect

Expart asynchronous
Double

Export precision can be selected from drop down list between Single and Double. Usually single precision is

enough, but sometimes Matlab functions expect data in double precision. Please be aware that the amount of

exported data will be doubled if this option is chosen and Matlab files can't exceed 2 GB. Matlab can also export each

channel with separate time channel or exports all data with full speed if Export asynchronous channels with full

sample rate check boxis checked.

e FAMOS*. dat file type

Flexpro (*.fpd)

Exicel (*.xs)

DIAdem (*.dat)

Matlab (*.mat

FAMOS (*.dat]

MSoft time series (*.dac)
Text (* tut)

RPCIII (*.rsp)

[ | Export setup to xml file

[¥]Use channel colors

[ Export channel name and comment zeperate
[ Show warnings

|| Export measurement info fields

[ Run Famos at end of export

Use channel colors can be checked to use DEW ESoft channel colors otherwise default Famos color is chosen.
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o Text *. txt file type

Flexpro (= fpd) Export setup to xml file
Excel (*.xls)

DIAdem (*.dat) /| Expor

Matlab (*.mat) tevm

FAMOS (*.dat) Use separate line for units

MSoft ime series (*.dac

[ |Export all channels with full rate

RPCIII (*.rsp)
Interpolate async channels to highest rate

With checked Export events also events will be exported in text file.

e RPCIII*. rsp file type

Flexpro (*.fpd) [ Export setup to xml file

Excel (*.xls)

DlAdem (*.dat) Buffer length 755

Matlab (*.mat)

FAMOS (= dat) _ _
MSoft time series (*,dac) Use full channel range for min/man limits

Text !| *.txt! it [Eﬂau = = ]

Ch descriptor type | "ChiName - ChComment™ |

Buffer length field can be setto match the analysis capabilities. With large files larger buffer length is

recommended. The buffer length should be multiple of 2,i.e. 256, 512, 1024 and so on.

DEWESoft export

Stores selected time range in new DEW ESoft file; this procedure is primary used to cut files.

S}JA [‘.—5—:) ’a ‘:' < Reduced data - Min @ Max ‘v/

Flexpro ~ MSExcel | DEWESoft | Fileexport Clipboard ~ Relative time - 7 RMS o~ Average Export

= c: [system] ~ |Test.d7d
=3

[£= D2007Projects
(== Dewesoft7_0_x

By this option on central Export to DEWESoft part of screen are displayed:

Export file name name of exported file; enter new file name according to OS name convention

File directory name of directory where exported file to be saved; select with double click from drop down list
Existing files list of existing files same type in selected directory
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When Export to DEWESoftis selected, Channels list disappear, therefore all channels will be exported.

After selecting time range on the recorderor vertical recorderdisplay (see above — Time range of data), entering
Export file name and selecting Export data button, only acquired data for selected range (and for all channels) will be

exported to newfile.

copy to Clipboard export

Copy datato Windows Clipboard and with them allows pasting data into another running application.

{ilﬂ [x? A i I 5 || Reduceddata  ~ [LJ Min l{'ﬂ Max >4
_ X i ] o : v
Flexpro M5 Excel DEWESoft  File export | Clipboard | Relative time - & RMS o~ Average Export

Up

Exported EI Index | Type Acq. rate B Dimension & MName

By this option the channels to export can be selected from displayed Channels list (at the bottom of the window).

To enhance export data to Microsoft Exceland FlexPro, following procedures can be used:

1. STEP
Select application click on either FlexPro (ActiveX) or MS Excel (ActiveX) on Export option
2. STEP
Template Management Template Management controls are only available for Microsoft Excel and
FlexPro export option to manage template - scripts, which are listed on central
Postprocessing in FlexPro / MS Excel part of screen; templates can be created and
changed or deleted
3. STEP
Select template - script appropriate script should be selected fromthe list of available scripts
4. STEP

Import FlexPro-Databases MergeDB scriptallows the user to import existing FlexPro-Databases to the

exported measurement data

If you click on either FlexPro (ActiveX) or MS Excel (ActiveX) on Export option, additional Template
management controls in left bottom part of screen and list of available templates - scripts on central

Postprocessing in FlexPro / MS Excel part of screen are displayed:
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H =y o 5 Reduced data - (L1 M =] =] =l
Microsoft Excel o L A Ot v 6 o v .
Fepro | MSBwsl | DEWESoft Fileexport Clipboard  Relativetime - 7 RMS o Average Expart Newtemplate Edittemplate Delete template
[ Exported &| Index Type Aca. rate & Dimension & Mame |m
I : — — —
[ 5 Reduced data - L M
FlexPro AL E A 2 b (L Min [y Max v
Flexpro MSExcel  DEWESoft Fileexport  Cliphoard  Relative time ~ 7 RMS o~ Average Export Newtemplate Edit template Delete template

for custom analysis

|
Gl
=
L

For both Microsoft Exceland FlexPro export option you will see that a list of preformatted scripts appears in the center of
the screen with two columns Setup name and Description of script. Now you should select from the list of available
scripts. You can select any one of them and then click the Export Data button below the formaticons to perform the

exporting. Don't forget to selectthe channels to be exported before you press the Export Data button.

Transportable data file

To export to a transportable file which can be moved to another computer running MS Exceland FlexPro, or your favorite
other analysis software, use the File export button and from list select Text *. txt file type to make a delimited ASCII
text file.

Template Management

FlexPro and Excel scripts for Data export

Experienced MS Exceland FlexProusers can examine the preformatted scripts and macros that are loaded in the

<DEWESoft app folder>/Scripts subdirectory, and learn how to create their own scripts for export.

NOTE: The available scripts depend on the DEWESoft version and may change.

NOTE: Please note that FlexPro and Excel export REQUIRE that these applications be installed properly already

on this computer, or else the exporting will fail.
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The conceptis a nice one: once the scriptis created, just/oad any data file and run the script. What happens nextis a big

time-saver. DEW ESoft runs this script:

— automatically starting the other application (you will see a notice on the screen thatitis starting the other application,

and there will be a slightdelay as it does so and establishes communication)
- creates the datasetand

- runs the script.

Let's say that you have a script that takes four incoming signals, runs 3rd octave analysis on them, creates a polished looking
report, complete w ith your company's title bar and logo, automatically puts in the data and other variables from the data file, and
formats it for your color printer. After you click the Export button and this process runs, you w ill see your final report on the
screen, and just need to click print to complete your report!

This is the power of "hot script' ActiveX data exporting from DEW ESoft to either MS Excelor FlexPro.

Typical FlexPro screen

23 PP - Temg0001.Ipd

Date Beabelen Acihi Enfigen Mukierus fesfifren Fersier ?
Do [ PRBS Y FEF O TR me BER 5w @
& s -l Em s
1 FlesPro-Enplocer (Tenpliiid
" Ceshnitasnks Tamp0od (= jomlice LT T | fumiEenanet)
[ | ool
L. ]
1
1 3 i
L. | a
F Sgnatl H
4 -2
& -
A
A1 ] o 00004
Hars | vt [trp | Godedet am | bk LI
TS Dok, (A07.200L 14 .
2] Sgnall Fomd  EI0B0LOL..  Sgna 2 W
117) Sgnail Fomal 2105201 01.. Sgna &
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S Formel  ELOGEOLOL..  Sgna 000004
1) Sanias Formd FLOSH0L0E.  Sgna "’
LEIET Y Formdl  ZIOSZ0LOL..  Sgha L
0] Zgnalr Formal 7103201 01,  Sora N
[SEEH b DS0T.Z00L 14,
Sl Vokege-- Dube.. [SOTZNOL 4. Sona Ll
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 S0nH Terigeratune 1 - Ters Do MORZ0L 4. Sona
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]
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Typical MS Excelscreen

NOTE: our MS Excelexport function knows about Excel's built-in limitation of 65536 rows per worksheet. If your
data is longer than that, it simply creates multiple-worksheets within the workbook that it creates! It also
makes a simple chart with the first several thousand data points for each input channel shown. You can
use all of MS Excel built-in tools to change the chart format and make additional calculations and

graphical outputs. But please be aware that MS Excelis notintended to handle million of data points.

Template management controls

You can easily create your own scripts in MS Excelor FlexPro, or editthe existing ones.

E—— . -
Just press the New template button to create a newone or | = : = |
K

Edit template to change an existing script. Hewntamilie. Filltampiob: Bate b iatel

To delete an existing script simply selectitand press Delete template button.
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When you press the New template button, you have to entera Setup name, Description and a comment for the new

script:

o "

& Add new template E@

Description in export screen

Setup name: Description:

When you confirm your entries click on Process button or select Edit button to change an existing script, MS Excelor

FlexPro will automatically start with currently selected template.
NOTE: For more details about creating scripts please refer to the original MS Excelor FlexPro documentation

for information about creating FlexPro script also see — Reference Guide — Scripts

4411 MergeDB -FlexPro

The MergeDB script allows the user to import existing FlexPro Databases- (for example from previous DEWESoft-to-

FlexPro exports) to the exported measurement data.

NOTE:  MergeDB requires either FlexPro-Standard or FlexPro-Professional!

Installation

To make the MergeDB-Script available in the DEWESoft exportscreen, two files mustbe in the DEW ESoft script folder
(KDEWESoft addp folder>\Scripts\):

* Copythefile FP7Full MergeDB_vil. £pd to the DEWESoft script folder

® Copythe file Uscript000X. £ps to the DEWESoft script folder

NOTE:  There are several Uscript-files in the DEWESoft script folder (e.g.: Uscript0001.fps, Uscript0002.1ps ...).
The X in the filename Uscript000X.fps must be replaced by a number that is not assigned yet! For
example ifthe lastfile is called Uscript0002.fps, name the created file Uscript0003.fps!
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DEWESoft script folder with the files needed for MergeDB:

h CrDewelron'ProgramiDEWE SonGdScrnpts
| Bk 8t Wew Favoites ook beb
(e - O - @ | Psearch |3 13| ¥ | X i rolders | v Favates | 0F | [@- |
| Agdress [ =) c:\Dewetron'Program DEWESafis 4 Sripts
| Foiders x | Mama = | glﬁu
[ Deskiep a 1.313KE  FlesPro Projeitdate.
B 2} Hy Documents = LILIKE  FlexPro Projebtdate.
B by Computer 43LKB  FhasPro Projskldate
B g Disk_Progr (C:) ZETKE  FlexPro Projektdate.
3 $VALTEAVG 404 KB FlesPro Projsktdate.
P I54KE  FhasPro Projakldate
& i JIEKE  FhesPro Projektdate.
& base LKB %PS-Datei
() Corons LKE FPS-Datei
E & Dewetron ) Bt
B 3 Badap LKB FPS-Dabei
E ) Help_htmi el E LKE FPS-Datsi
(23 MarnalsBlocs || ] 501 ILogFTT Fps LKE FPS-Datel
B 3 Ponsbe ||| #] G002 THrd OFTT Fre LKB FPS-Dabei
& £ Program | Em&mm.fm LKB FPS-Dats
E 3 DEWESafs4 #| GOZ1Flane'WF Fis LKB FPS-Dabed 800
& addinst GIALrD.Fps LKB FPS-Datei 20,015
& Addors #] G031 Crastdown. fps LKE FPS-Dabei 28,001
B 3 dop | |#] God1RurupIppe frs LKB FPS-Dabe 19,05,
) Badeprounds LKB  FPS-Date 2.01.0
) biata 16KE  Microsoft Office Exe...  ZT.00:
& Mamel LKEB  ¥PS-Dabe 7Ol
&2 Misang LKB  FPI-Dabei
) Screentnats LKB FPS-Dabei
S | o rrsoa
B 12 Setups :' |
lnouurtl [Disk fres spaces 1E.2 GB) 12,1 ME [g My Computer 3

Usage of MergeDB

After selecting MergeDB-Scriptonthe DEWESoft exportscreen Merge Database window appear:
¢ Click on the Browse button to selectthe FlexPro-Database to be imported.
e Optionallya folder name (Destination folder) can be specified in which the imported files are copied.
¢ Click on Importto import the selected Database to the Destination folder.

e Click on Done when all Databases have been imported.

If you want to export several files at once, there is a nice function available. Press the Analyze button to enter the file

explorer. Select all files you want to export.

) + W 8 |m- o= q]

Multifile export Batch calc  Use for measure Revert to orig  AVI compress Load Icon Rename Delete Copy

Start store ... Sample r... | Channels | Store mode
Another Engine Test.d... 76kB 8.11.2010... 5000 Hz ALl 1 always fast
Engine Test.d7d 76 kB 8.11.2010 ... 5000 Hz always fast
Example_Drive01.d7d 1388... 9.10.2003 ... - 100 HE always fast
Test.d7d 76kB 8.11.2010... 7.0.1 5000 Hz Al 1l always fast

How can we mark several files? There are two possibilities:
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- to mark several files which are listed near to each other, keep the SHIFT button pressed during selection

- to mark several files picked out of the list, keep the Ctd button pressed during selection

After all files to export are marked, select A\ e
Multifile export from the Data menu. A T

‘ Data files

Setup Review

# | v Wl o

Multifile export Batch calc  Use for measure Revertto orig  AVIcompress

Now the Export multi file window appears. This window allows you to select:

¢ device and the directory - on File directory part of windows select destination of exported data

B[] ~  [Fexpro (*.fpd)

= Time axis [Relat'n.re time

[£= Users

[ Public Data export | Ful speed data

= Documents

== DEWESoft7
% Exports

[ Export setup to xml file

e export format (any already described format) from e time format: Relative, Absolute or Trigger type from
Export file type list: Time axis drop down list:
Time axis Relative time =
Relative time
b - Data export Absolute time
i Trigger time
Excel (*.xls) -

DIAdem (*.dat)

Matlab (*.mat)

Universal file format 58 (*.unv)
FAMOS (*.dat)

NSoft time series (*.dac)

Text (*.txt)

Sony (*.log)

RPCIII (*.rsp)

Comtrade (*.cfa)

CAN messages (*.csv) o
ATI (*.ati)

Technical Data Management (*.tdm)

Standard Data File (*.dat) ¥

m

e export type: Real data, Reduced from Data export list; for Reduced type of data can be selected Min, Max, RMS
and/or Average type by checking appropriate box:

Data export iRﬂhceddaja Yi Data export [Reduced data

Full speed data —i s —
T — [Fiwn  [VImax

[ RmMs [] average

Press the Export button to start the export process or Cancel to leave without exporting the files.
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NOTE: The export keeps the original file names for the exported files.

Anew way of presenting data is the multimedia documentation. DE\W ESoft offers the possibility to export any
instrument screen like Overview, Scope, Recorder... to a video, which can be replayed in any video player like for

example the Microsoft Media Player.

Select Export screen to AVI from the Edit menu and the following Export screen to AVI file window will appear:

\£) Edit
Copy image to clipboard T
Copy group image to clipboard \cumnents\DEWESoft7\Data\Example_Drive01.ExPORT.av][
Copy screen image to clipboard Resolution Frame rate Play speed
Copy data to clipboard B0 . I 10 4% b
Copy:all channdls deats 1o chpboard Sound channel Video compression

IETI - |Uncompresscd

Save to file ...

re data to file ...

[ Export l [ Cancel ]

]

all channels data to file ...

=10

[
Iro

Compress video to AVI

Export screen to AVI ..

Undelete

Please change the export settings on this window according to your requirements. The following settings can be changed:

¢ File name and storage path; after pressing E] - browse button Save As standard window appear to select folder and

file name — see also — Data management

¢ Resolution: from 640 x 480 to 1280 x 1024 e Frame rate: from 1 to 30 - standard video player can
selectable from drop down list - high resolutions will not handle faster data; select from drop down list
!
create largerfiles! ——
Resolution
i
40430 3
800x600
1024x 758 15
12580x1024 20
25
30
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e Play speed: perfect for slow motion (from 1/2x to e Sound channel: select from drop down list one of the

1/2000x real time) or fast overview (from 1x to 5000x available analog channels to be your audio channel

real time); select from drop down list
Sound channel

Play speed
1x -
1x u
2%
4x
Bx
10x
100x
1000x
2000% b

o |

e Video compression — DivX codec or similaris recommended

Uncompressed . . .
Press button and Choose compressorwindow appear for selecting standard compression codec

from the compressor drop-down list and for configuring them..jpg After confirmation of selected codec Uncompressed

button in the Video compression field change to name of selected codec (e.g. ).

for detailed information about codec selecting and configuring see — Video setup

When you have done all changes press the Export screen to AVI file

Export button to start the export or Cancel Exporting, please wait ...

to leave without exporting the video. _ 4%

The export progress will be displayed in an

Export screen to AVI file window.

Export ] [ Cancel

When DEW ESoft has completed the export (depending on data and compression, this can take several minutes) you can
open the exported file in a standard video player.
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Example exported AV|, displayed with Microsoft Media Player:

G Windaws Meia Player B o [=] 3
Fe yew Fay Tods lep |
—_—
Fiw Plaing 1 Media Guide

e
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5 Data management

In DEW ESoft there are several typical files which are created for its purpose:

ty pe of file

ty pe of data

action

Setup data

*d7s (DEWESoft setup data file) or

* xml (DEWESoft xml setup file) - for
detailed information about this file
see — XMLFileStructure document

Channel setup
setting of all analog channels, mathnodules,
instruments appearance, storing options,
multifile setting...

New
Load and Load last
Load display setup

Save and Save As

Acquired data, settings
and events
*.d7d (DEWESoft data file)

Measured data
measured data and uploaded data on NET

Complete Setup data

with all settings and events

Record, Load
Export

Store and Load settings and
events

Project files
*.d7p (DEWESoft project file)

Project and Hardware setup

Hardware setup

Sequence files
*.d7t (DEWESoft sequence file)

DEWESoft sequences

with option to include setup files as well

Sequencer

Video files

*dvi fileand *.avi file

Video files

online video data from cameras or exported
instrument screen like Overview, Scope,
Recorder,...

Video setup

Export display

XML files

sensors. xml,cntsensors. xml,
modules. xml,CAengines. xml

Sensors database, counter
sensor database, amplifier
transfer curves and typical
combustion engines

Sensor database
Counter sensor

Engine templates

5.1  Setup data

In DEWESoft *.d7s file (DEWESoft sefup data file) or *xml (DEWESoft xml setup file) Channel setup data and
DEWESoft Application modules setup data are stored.

WARNING:  DEWESoft setup data file does not include any measured data!
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New Setup data

We can start with a new Setup by selecting:

i File menu - New Setup
Load Setup . .
Load Last Setup and Channel setup screen is displayed.
Load Display & Math Setup
Save Setup You can define all new Setup data (Channel setup and
seiae Application modules setup data).

Exit

Don't forget to save Setup data after making a setup.
Load Setup data
e We can directly load an existing Setup by selecting:
File menu — Load Setup

Mew Setup .
e and choose from the file list,
Load Last Setup
Load Display & Math Setup or by click on:
Save Setup
Save Setup As ... File menu — name of recent project on lower part of this

Exit menu

Setup loads automatically when selecting most recent data.

When we select the first option, the standard Load setup windowis displayed to load existing Setup from

*. d7s (DEWESoft setup data) file or *. xml (DEWESoft xml setup) file:

& Load setup

sl

L« Dewesoft? 0_x » DEWEsoft » Setups - | 3y || Search Setups

Y
Sl

Organize » New folder = =

y Core 2 Mame
; DEWEseft

, Addons Mo items match yeur search.

Date modified

. Backgrounds
| Data

. DCUs

| Exports

[T

. Manual
. MultiLang
. Setups
| System
. Editors
s Utils

w (4] 1l |

o

0 @

Type

File name:

- [Dewesoft setup files (*.d7s) VI

Com ) |

Cancel ]
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NOTE: [In orderto see available XML setups within the file dialog, it is necessary to switch the file type to XML

setup files (*xml).

The change can be made in the drop down boxwhere the file type is set. There are two choices - to load DEWESoft (. d7s)

orto load XML (. xml) setup file.

\Dsucesait sshup Bies Ldlel

Dewesoft setup files (*.d7s}
KML setup files ("xml}
All files (*.%)

Load Last Setup data

If you have closed DEW ESoft without storing the setfup data, you can recall it after the next startup. To do that select:

File menu — Load Last Setup

% \ and look for a file called Last. d7s:
New Setup
Load setup
Load Setup

Load Last Setup Look in: I (£ Setups

Load Display & Math Setup
Save Setup
Save Setup As ...

| Exit

WARNING: Be aware that this file will be overwritten immediately when you change anything or load another

setup.

Load display Setup data

b \ Load display setup options keeps the channel settings, but
overwrites the instrument appearance with the appearance
New Setup
S found in the setup file:
Load Last Setup i .
S T— File menu — Load Display Setup
. and the standard Load setup window (see above) is displayed
Save Setup As ...
[ Exit to load existing Display Setup from *.d7s (DEWESoft setup
§ data) file
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WARNING: Be aware that this file will be overwritten immediately when you change anything or load another

setup.

Save Setup data

b \ After setting all channels and Application modules data is
reasonable to save this newor changed Setup by selecting:

New Setup
Lol e File menu — Save Setup
Load Last Setup
Load Diplay 8 Mat Seuip By new project Standard Save setup windowis displayed - see
Save Setup i i
e SR A Save Setup as...". Changed Setup is automatically stored under

Exit | existing name.

WARNING: existing projectis saved under same project name and overwrite previous data.

Save Setup as ...

e \ We can save existing (modified) Setup data under the new
name by selecting:
New Setup
Load Setup . ;
Load Last Setup File menu — Save project as ...
Load Display & Math Setup
Save Setup if you want to give the current setup a new name.
Save Setup As ...
Exit

NOTE: Itis notpossible to save a text setup. It has to be generated by separate custom software or manually by
means of a spreadsheet editor or using a simple text editor. Be aware that in simple text editors, items

belonging to one column may appear at different tab-stop positions.
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Standard Save setup windowis displayed for save new or modified Setup to *.d7s (DEWESoft setup data) file:

& Save setup @
QQ | , %« Dewesoft? 0 x » DEWEsoft » Setups - | +y || Search Setups p'

Organize » Mew folder == - .@.

. Core = Mame Date modified Type
, DEWEsoft
, Addons Mo iterms match your search.

, Backgrou N
, Data 'E
. DCUs

. Exports

. Manual

. MultiLam

. Setups

| System ; .
- 4 m b

[

File name: -

Save as type: | Dewesoft setup files (*.d7s) v]

4 Hide Folders Save ] [ Cancel ]

Is very reasonable to give easy to remember name of Setup, as it can serve as a nice starting point for any number of

setups.

Setups are automatically stored in the \ Setups subdirectory, and given an extension of *.d7s - DEWESoft Setup.

NOTE: If you want to make this setup to your default startup setup, define the file in the:

Systemmenu — General settings — Starting setup menu

also see - System Settings —» General settings - Starting setup

With checking Save multifile opt. in setup field on DATA FILE OPTIONS section of Setupwindow all multifile settings

are stored in setup file.

seealso — User Guide —» Basic Recording Setup
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5.2 Settings and Events

Display appearance settings and Events (entered information about measurement) are stored in DEW ESoft
*d7d (DEWESoft data) file.

Display appearance settings can be also stored in *d7s (DEWESoft setup data) file (in Measure mode).

for detailed information about New/ Load / Save the *d7s (DEWESoft setup data) file see —» Setup Data

Store Display appearance settings and Events

~E o
A; | ”lI|I|‘||_’I_|

Mew Setu .
S mp All defined events can be stored into the already
ol 1= .
e open *.d7d (DEWESoft data) file by selecting:
Load Last Setup
Load Display & Math Setup .
———— Data menu — Store settings and
: events
Save Setup To File ...
Use setup for measure

L Exit
NOTE: This function stores also the current display settings into the file!

If you have changed anything in your display appearance, it will now be stfored also.

Load Display appearance settings and Events
To load Display appearance settings and Events click again the Analyse button.

When you select the Events on Analyse initial screen, you see the entries for all o/d and new events:

B1 Fast storing started at 22:26:23.680(10.03.2002); ;File position 0
T1 Text event at 23:27:01.700(10.03.2002); Event MNo. 1
T2 Text event at 23:27:14.000(10,03,2002); Event No. 2
M1 Keyboard event at 23:27:29.000(10.03.2002)
E1 Fast storing stopped at 23:28:12.080(10.03.2002); ;File position 2254
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6

Sequencer

Sequencer in five minutes

Before going to details about Sequence building blocks, let’s first try to make a first simple sequence to show how easy

itis. Atypical application is to load the setup, perform some measurement, review the data and then ask the user to
control the sequence.

New sequence can be started from Acquisition — Setup files tool bar by pressing New sequence button.
g .

B) o
883 S ,

MNew Setup | New sequence Edit

Acquisttion

The main screen of the Sequence editor has a main tool bar on the top, list of available blocks on the left, Main

Sequence sheetin the middle and property tab on the right side.

| sequence | Settings

=
Sl
New

| Blocks

File

2y A

Save Save As

&

Main

Dizgram

Ers

Event

Main Sequence

¥ (] Action Blocks
W 1| Action
# & Load Setup
¥ (.| Decision Blacks
» o] IF
#» 4| Repetition
¥ (] Walt Blocks
W o] Walt
M || Dalay
¥ (] Others
* o) Audioviden
w6 Macro
# 4| Calculation
W | Custom Block

W 4| Filz Manager

> O @

Custom Play Debug

Close

sad

Close

Text Info

i } |Lcrad Setup

[ output Yoice

(&) Dynamic link.

l

() 5katic link.

-]

I

The sequence can be started by clicking on the block name and while not releasing the mouse button, dragging itinto the

sequencer sheet area.
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ISEq‘.IEﬂ.‘E;W

D Dhagram Drebug

- - [ - - - .
&b &y oM e 10 @
MNew Save Save As Main Ewent Custom Flay Debug
Blocks Main Sequente
¥ (5] Action Blocks P ———

o Ao @  Load Setup

& Load Setup
!Elﬂodﬂmﬂods\

* ¢ IF

» & Repetition
¥ (5] Wait Blocks

Adding modules

Let's add few modules. First I would like to Load setup. Then | would like the user to confirm that the measurement can
be started. This can be done with Wait block. Then | would like to perform a DEW ESoft action, so | choose the Action

block. This block contains many actions which can be performed on DEW ESoft.

Connecting modules
Now let's connectthose together. This can be done either by dragging the block over the previous one in the sequence.

Let's grab Wait for user block and pull itover Load setup block. There will be black line shown in the bottom of the

Load setup block indicating that those two will be connected.

Release the mouse button to connect the two blocks. The correct connection will be shown as an arrow pointing from the

first to the second block.

As an alternative you can also select the block from which you would like to connect. The connection arrows will be shown.
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When we move with the mouse over the connection point, the mouse cursor will change as indicated on the picture below.

When we now press and hold the mouse button, the connection line will start to be drawn. If we move over the module, the

module will turn to orange color.

Start

If we release the mouse at this moment, the connection arrow will be drawn.

If we made a mistake either by adding the module or adding a connection line, any element can be deleted by right

clicking on the element and choosing Delete button.

Setting properties

Ok, now that we have connected the modules together, let's setthe properties of the building blocks. First we need to
choose the block we wantto setup and then we need to define its properties on the right side of the sequencer screen. In

the upper section Text Info we define the name of the block which will appear while running the sequence in DEW ESoft.

Second is the Output Voice option. This option will speak out the Text Info through Windows Text-To-Speech
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option. In Windows OS you can define the human voices which allow disabled people to operate the system. In our case

there are several applications where the user can’treallylook at the screen while performing the test and for that purpose

this option can help a lot.

Text Info

Second section depends on the block. For Load Setup block we can define the setup file which will be loaded. In my case

I have prepared up fronta simple setup called FirstTry. Byclicking on the three dots push button we can choose the

setup to load.

Load Setup
FirstTry 75

The name will be noted on the block.

Then we selectthe Wait for user block. We can wait for user interaction, trigger or certain value of the selected channel.

At this point, the only thing needed is to inform the user wh

The action button needs a selection of DEW ESoft event. There are many things which can be done with this block, butlet’'s

start with simple one, with Start action.

[

|L|:|al:| Setup |

|:| Oubput Yoice

(%) Dynamic link () Skatic link

| L]

()

|L|:|al:| Setup |

|:| Cukput Yaoice

(%) Dynamic link () Skatic link

|FirstTry.d?s

L.

at to do. That can be entered in the Text info field.

Text Info

— | |Press Continue ko stark measure

[

[ Joutput voice

Wait For

[

|.C\cti|:|n |

[ ] output Yoice

DCOM Structure

- SetupSanpleR.ate

- SetupScreen

- ShowPropertyFrame
- ShowSROptions

- ShowStoreQptions

8 Sbart

|

-~ SkartStaring
Parameters

Marne | Tvpe | YALUE

This action will startthe measurement.

DEWESoft X1 - User Manual (Beta version)
© 2013 DEWESoft



User Guide
Sequencer

Finishing the first example

Now let's add some more blocks. Let's add another action. This time let's not drag itinto the empty space, but over the
Start block. The black line will appear on the bottom of the Start block and when releasing the mouse button, a newaction
module will be added and automatically connected to the Start block.

EeE e s
New

Save Save As

GEE e | W 2w
Event Custom Play Debug

Blocks Main Sequence

¥ [ Action Blocks

B o Action

» o] Load sh
¥ [ Decision Blocks

o F

# o Repetition
¥ (2] Wait Blocks

Let's choose Start storing action. Next we can continue by adding a Delay block from the left side. This block will wait

with the execution of the sequence for the specific time period. Let's add few more Actions: Stop and Analyze by adding

Action block and selecting appropriate action from the list.

Now let's do something more interesting - let's make a decision. The decision can be made either by the user or from the

formula. In this example | would like to ask the user if another measurement should be performed. So | enter this textin the
Text info field.

[ i

|D|:| wiou wank bo measure again? |

[ ] output Yaice
N
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Now let's connect the blocks. If the answer is No, then the sequence can be stopped and therefore no connection line is
needed. Ifthe answer is Yes, | have to draw a line to some point above to repeat the execution. But we should remember
thatwe are in Analyze mode. Therefore | add another Action called Measure to go back to measure mode. Then | can
connect the If by clicking on the green tick and drag it to the Measure action. The correct connection will be shown when

releasing the mouse button.

Load Setup

Load Setup

Meazure

aHing

Then I need to come back to the previous flow. The right place would be the Start block. Therefore | need to connect the

Measure to the Start block.

Laad Setup

Load Setup

[———%

Wait For user Measure

Measure

Don’t forget, any mistake can be corrected by right clicking on the connection line and choosing Delete or by /eft clicking on

the connection line and pressing Delete button on the keyboard.

Running the sequence

Ok, enough of “programming”, let's see what we have done. Let's save the sequence by pressing Save.

Sequence [ Setkings

Now let’s tryto run it by pressing the Play button. In real life the sequence can be run just by loading it from the startup
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screen, but for testing purposes Play and Debug buttons are close at hand.

aram Debiug
ent Custom Play Debu

The sequence will load the setup and show the top bar. There are several actions which the user can perform: Pause the
sequence, Stop the sequence or Skip one block of the sequence. These buttons are available always. Based on the
chosen block the additional buttons will be shown. At the wait block we could see the textinfo we have entered and the

button Continue. This allows the user to enter some parameters, prepare the measurements and so on.

Sequence: First.d7t —

Press Continue to start measure

[ &l files

) Setups Jf

Fns

In this case Continue button will start the measurement. The delay will store the data for five seconds and the user will

need to waitfor that time period:

‘ Sequence: First.d7t

Waiting ...

S
== =]

After five seconds the stored file will be reloaded and the question will come to the user if another measurement should
be taken. If we say Yes, another data file will be stored. If we say No, the execution will stop and the software will go to

startup screen or to the sequence editor.
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(=iE] =)

00 019

| = | Cols

- ALD

[] Transparent | a1
¥ [ ¥ideo
Y= Camera O
Scaling itod w
Frame number: 108

In this simple example we have seen that the sequence is easyto operate if we know the basics of operation. With

sophisticated measurement equipment | can also see that | need to shave (and perhaps get some more sleep).

Refining the example

Now let’s refine the example a little bit. Let's try to eliminate the user’s ability to interfere with the flow execution and on the

other hand let's give him a chance to enter important information about the measurement conditions.

If we have left the sequence editor, the editor can be reopened from the startup screen by choosing the right sequence and
pressing Edit sequence button.

Analysis Setup tiles Ch. setup Measure
L "
b S = I
= Cegd -
juence Edit Load Icon Rename  Delete

= -8

First.d7t

Now let's rearrange blocks a bit to add few more actions. We can drag and drop the block in the sequence window to
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move them. Move with the mouse button over the block, but take care that the cursor doesn't change to drag the connection
lines. Then press and hold the left mouse button to move the block. In the example below | have moved the IF block to gain

more space.

In the same way we should move other blocks to gain space for one more block.

Laad Setup
& FirstTrw 75

—
\Wait For user ] [ Measure

Start

Delay & sec

"
B et

Click on the connection line between Load setup and Wait for user and press Delete button on the keyboard.

Connection line is gone.

Load Setup Load Setup
@ FirstTry.d?s & FirstTry d7s

\Wait For user Wait For user

Now let's add another Action. Add itover the Load Setup to connectto that and then manually connect the Action with

W ait for user block.
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Load Setup 1 Laad Setup [ Load Setup
[. FirstTry d7s [. FirstTry.d7z @  FirstTry.d7s
[ Mo action ] [ Mo action
Z 3
[ Ilait for user ] [ Wit for user ] I ait For user

I wanted to show you the longer way that you get skilled with moving around the modules. If a single module needs to be
added, there is a much simpler way to add a block. Simply p/ace the new block on the upper one under which the new
module should be inserted and all other modules will be pushed away. New module will be connected with the upper and

lower one.

Load Setup
@ firstery

Load Setup
sty Mo action

Now let's choose SetMainToolBar action. This is a great action which allows us to navigate through DEW ESoft menus as

we would press the buttons manually.

s
—y SaweSetup

[ Wlzit For usar ] [ Meazure Sendkey
SetHeaderData

SetInstrument
SetMainbatalir
SetMainToolBar

SetscreenIndex
StartStaring
: s Parameters
! Hame | tvpe | wau
| TabMame Qlestr  Ch, setup

Buttonhame olestr  File details|

In the property panels we need to enter the Tab and the Button name. The TabName is the name of the main tab s of
DEWESoft. In our case | want the software to go to Ch. Setup - File details screen that the user can enter file name and
the file header.

Additionally | want to prevent the user to change the screens and to stop, block or accelerate the execution of the sequence.
This can be done in Settings tab of the sequencer. Let's remove access to the sequence control tool bar (the buttons

for stop/skip/pause) and the display property panels.

Sequence

Settings

L @

General Resources

[]show Main ToolBar

[ 8how Sequence Control ToolBar

[]show display property panels and
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Let's run the sequence again. This time the sequence will sfop in File details screen allowing the user to enter the file

header.

(%)

LContinue
|—= -|C3- |
) Data

Test
Falder
CADZ007Projects\dewesofty_0_\DEWEsoft\Data
General

Temperature -53deq, C

alkitude 10360 m

Ground speed 311 kmh

Please note that we dont have a chance now fo control the execution of the sequence. The only available button is the

Continue button. In screen all the properties are hidden.

In the mode the only available buttons are the selection to make another measurement (Y es button) or exit (No

button) the sequence.
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<7 &

=] No

21.102010- 1851:19

1102010 - 1B51:14

FFT

With few simple settings we have made very simple user interface for the end user and hide all in depth abilities while and

therefore prevent mistakes during measurement process.

6.1  Sequence building blocks

In this section we will look in detail to each block which can be used. Since there are many possibilities in sequencer,

there are also many options to choose from.

Each option has a Text info which will show at the top. We have seen the usage of the text info already in the short
example, butit has also one interesting option. It can parse variables or channels and show them in the upper bar. As we

can enter a variable in the formula we can also enter itin the text info.

Waiking ... ‘Al 0

—=

During it will show up as a real value and will update with display refresh rate.
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There are several blocks to help you build your sequence:

Action block Audio/video block
IF block Macro block
Repetition block Calculation block
Wait block Custom block
Delay block File manager

Actually here are all functions available also from DEW ESoft programming DCOM interface, so the sequence is actually
an easyvisual way to program the execution work flow like it could be done in any external programming language.
Commands are the same as in DEWESoft DCOM... We can also look at the sequencer as the easier to use replacement

for the classic programming languages.

Action can be chosen from the list shown on the right side under DCOM structure caption.

DCOM Structure

= DEWEAPP ey
- ACSeManual |

ExportData
ExportDatab:x
HardwareSetup

L
[u]

o

[(w
(=)
m
i
|4

Parameters
Mame | Tvpe | waluE

Help

Goes to analyze mode

Some of the properties have the parameters which can be edited in Parameters list. Help will provide short form

information what the action does.

There are many possible actions shown here in alphabetical order.
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AOSetManual action

If the function generator is setto Manual output, the user can choose whenever the output will start.

& Help || (g Setting:

Control options

quency change Qutpuk rake (Hzfch)

=ar w 11025 manual w

[ 15how info chanmels

The action is the same as if the user would press the Manual button to start the function generator (shown below).

@ U O ¢

Stare Pause Stop Fre

Analyze action

This action puts DEWESoft in Analysis mode like pressing Analysis button on the screen. Please take a look also to the

N g 4.
A e \
\__/ Acquisition Analysis

Measure action.

ExportData action

This action exports the data. Itis replaced by ExportDataEx which has more parameters, but this function can still be

used if these additional parameters are not needed.

ExportDataEx action

ExportDataEx will export the opened file with extended set of parameters. Please note that the file mustbe open in Analysis

mode to call this action.

There are several parameters which must be set.
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Export type

Export type defines the type of the export to be used. The list of exports is enumerated in the same way as the drop down

listin the exportis shown.

iExceI {7, xls)

|DIAdem (*.dat)

| Matlab (*.mat)

| Universal file Format 58 (*,um)
| FAMOS (*,dat)

| M5oft time series (*,dac)
Texk (¥ bxt)

iSony (*.log)

|RPCIII (*.rsp)
!Comtrade (*.cfa)

| Replay (*.rply

| Google earth KML {* kml)

So we need to enter:
0... Flexpro (*. £pd)

1... Excel(*. x1s)

2 ... DIAdem (*. dat)

3 ... Matlab (*. mat)

4 ... Universal File Format 58 (*. unv)
5... FAMOS (*. dat)

6 ... NSoft time series (*. dac)

7 ... Text (*. txt)

8...5ony(* log)

9 ... RPCIII (*. rsp)

10... Comtrade (*. c£qg)

Custom exports must be enumerated with negative values starting with -2. The custom exports depends on the installed
exported (.exp) files. In our case from the screenshot above it would be:

-2 ... Replay
-3 ... Google earth KML

Time Axis
Time axis defines the how the time will be exported:

0 ... relative
1...absolute
2 .. .from trigger

The property corresponds with this selection:

ird Relative time -

III Relative time

Absolute time

N Trigger time
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ExportData Type

Defines which data is to be exported:

0 ... full speed
1 ...reduced (with speed defined in the reduced rate)

The property corresponds with this selection:

Full speed data -

Full speed data
Reduced data

ExportOptions

Defines which data will be exported at reduced rate. The value is a setfrom:

.. min
.. max

.. average

o N -

..rms

So if we want to export min and max, we need to enter: 1+2=3. If we want to export min and RMS, we need to enter 1+8=9.
The property is important only if reduced data is exported and corresponds to this selection:
 WHMin 0y Max

- FRMS o~ Average

FileName

Defines the file name to be exported.
If the file extension is not defined, the default file extension will be taken.
If the file path is not defined (just the file name is entered), then the default export folder will be taken.

If noteven a file name is defined (field is blank), then the loaded DEWESoft file name will be taken.

HardwareSection action

This action will open the Hardware screen of DEWESoft.

& Help {_& Settings
i Project 4

@ Hardware setup ... >

g o Project setup ...

o 1_J Global setup ...
ensar editar ...

Ea
™ Counter sensor editar ...
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LoadDBC action

This action will load the DBC file for CAN ports. You have to define the port number and File name of DBC library to load. It

is the same action as this one found in CAN setup:

Ch. setup Measure

5 2 Fi 4]
| N L =
ring Analog CAN Video  Analog out M

Wigw DEC library

LoadFile action

This action will load DEWESoft data file. If the file name is wrong or if itis not defined, it will show the dialog to choose the

file manually. If the path is not defined, it will try to load the data from the main data folder of the currently selected project.

LoadProject action

This action will open the project file. This brings the sequence above setup as well as above project files. It allows to load

in one single sequence different projects and different setups.

LoadSetup action

This action loads the setup. Afile name must be defined. The action is the same as the Load Setup main block.

Measure action

This action will put DEWESoft in ( )mode. ltis the opposite action from and has the same

effect as clicking on the Acquisition button.

Analysis

MeasureSampleRateEx action

This action will change the measure sample rate. Property MeasureSamplerate mustbe setto the new wanted

sample rate.

IMPORTANT: DEW ESoft mustbe running in Acquistion — Ch. setup screen that this command is taken.
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_/”) Acquisition  Analysis Setup files | Ch, setup | Measure
"y T e Bt Ea mde <4
LI E L E L ey - I 3
Store Save Saveas  File details Storing Analog CAP

whnarnic acquisition rake

NewSetup action

This action will open a new setup. ltis equal to the DEW ESoft button — New setup menu item.

PauseStoring action

This action will pause storing. Itis equivalent to the Pause button and works in conjunction with Resume. DEW ESoft

mustbe in mode and should be storing the data that this command is valid.

@00

Store Pause Stop

[ |y —_—

PrintScreen action

This action will make a screen dump to the printer. Itis the same as the Analysis Print command.

ReducedRate action

This action will setthe reduced rate of the data. Please note that you need to be in Measure — Setup screen that this

command is valid. Itis the same as the Static acquisition rate entryfield.
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Sequencer
L s ] ‘
w Acauisition Analysis Setup files ‘Ch.setup | Measure
| e | | i | ‘"..:\‘ 3
) g Bg | G LR e
g Save Save as File details| Storing | Analog

Data file options

‘-i \F6 {
<5 .~ \/ {
CAN Video  Analog out

Skoring bype

|Test | [create
Folder
C:\D2007Projects|dewesaft?_0_x\DEWEsoFtiData [ stop st

Storing options

Skatic acguisition rate

| always Fast

|.¢\ut0 w |

[ start storing automatically

ResumeStoring action

[sec] -
Adjusted to 0,2 sec

This action will resume storing if paused. It is equivalent to the Resume button and works in conjunction with Pause.

DEWESoft mustbe in Measure mode, should be storing the data and should be paused that this command is valid.

\‘_-_-// HLHUIbILIUI I

HIr

SaveSetup action

This action will save the setup under the defined file name. If the file name is empty, it will store the currently loaded setup.

SendKey action

This action will send the key stroke to DEW ESoft. The parameter Key is the key code according to the character map.

Setinstrument action

This action will change the shown display. The Id parameter defines the main index of the screen. This command is valid

onlyin the measure mode. In this case 0 will set Overview, 1 will setthe Scope, 2 will setthe Recorder and 3 will set the

FFT regardless of the display name.

up files Ch. setup Measure Design

Scope

Recorder

FFT
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SetMainDataDir action

This action sets the main folder of the data.

SetMainToolbar action

This action is veryimportant. It sets DEW ESoft to the certain mode. The TabName property defines the name of the main
tool bar. Here a Name of the main tool bar must be entered (like Ch. Setup, Measure, Print and so on). Please note that

some of the tabs are not always available and depends if DEWESoft is in or mode.
Setup files Zh, setup Measure [ata files Setup REnie Prink Expork Design

The next selection — Button name defines which main menu button will be selected. Here itis again important to take care

which buttons are available in which menu.

4 Fia
ikl L =3 09
St & - -

: (ks
Analog CAN Video  Analog out Math

SetScreenindex action

This action changes the sub displays. If the main display has several sub-screens, this action can change between them.

SetStoreMode action

This action can setthe store mode. Possible values are:

.. always fast
.. always slow

.. faston trigger

w N =~ O

.. faston trigger, slow otherwise

Storing bype

Ealways fast A

alvaays slow
fFast on trigger
Fast on krigger, slow otherwise

SetupSampleRate action

This action changes the setup sample rate. Itis similarto the Global settings — Setup sample rate entry. Please note

that DEWESoft must NOT be in the acquisition setup mode when this parameter is set.
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Global settings

|General||Disp|ays||8cnund || Print |E

Language

English w
etup sample rate

Auta sfzfch

|

SetupScreen action

This action changes DEW ESoft to the setup screen mode.

ShowPropertyFrame action

This action shows or hides the property frame and channel list while measuring.

DEWESoft - Setup: firsttry.d7s | 14 Fps i‘ t = 0.0595 zac ! R aw (- O
,"- y " ! 13 ¥ | : |
A/ Acquisition Analysis Setup Files Ch. setup Measure Design 4 Edit & Help (g Setting
Store Pause Stop Freeze Custom Scope Recorder FFT )’

Upper limit
|:| Use

Lowet limit

|:| Use

W Jure| VariablesiData Header!

(R General
JoRE] Termnperature
e Altibude
e Ground speed
[=-] Wideo

Y= Camera O
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ShowSROptions action

This action will show or hide the sample rate panelin Ch. Setup - Storingand Ch. Setup - Analog tabs.

% q - | bl
A v - ===
Acouisition  Analysis Setup files ‘ Ch. setup | Measure

[ = F& oe
el B | o PR .
B g | S e ® B U | oo
Store Save Save a5 File details  Storing Analog CAN Video  Analog out Math

External clock

Start on external trigger

sLot| onsoredE NAME AMPLIFIER EI‘ PH'
A0 Dagcard direct |

n

ShowStoreOptions action

This action will show or hide the storing options in Ch. Setup — Storingand Ch. Setup — File details. Itis important if
we want the user to be able to change the header entries, but not the file name.

Sequence: test2.d7t

Wait
File details
Global header entries
General
Temperature |
Altitude |

Ground speed |

Start action

This action will startthe measurement.

StartStoring action

This action will start storing the data. DEWESoft mustbe in the Measure mode that this command is working. Itis the
same as the Store button.
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StayOnTop action

If the property StayOnTop is true, then DEW ESoft will be always on top even if another application has the focus.

Stop action

This action will stop the measurement.

—_// Acquisition Analysis

6 - O '
Store Pause Stop F

ZeroAllAutoChannels action

This action will perform channels zero for all Auto channels. Inthe Ch. Setup itis the same action as Zero all AUTO

Channels.
11l
CAL Set AT For all channels

[V Clear AUTO for all channels
——. #ero

& Zero all AUTS channels
i gl T =

Zero

s

In the measure mode itis the same action as the Zero, butitis important that DEW ESoft is not storing the data when this

action is performed.

This block is used for making a decision. Decision is based on user choice where the question is asked in the Text

info and the user answers with Yes or No.

|Du:| wou wank ko measure again? |

[Joukput Vaice

Condition Type

Another option is to make a decision based on the value. We can add any number of conditions by pressing plus and
minus. In the first field we can add any channel and then choose either >, <, = and /= (not equal). In the second field we

can also add a variable OR we can enter a fixed value.
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Condition Type

vl[@E)

| | < )| 8l

|'TemperatL v| |:> v| |2D

This block is used to repeat a certain work flow fixed number of times. The only property is the number of repetitions. We

need to connectto Yes the blocks which needs fo be repeated and to No the blocks which are following the Repeat block.

Repeat number

B
This block is used to wait for a certain event. It can wait for user interaction. It will output a Text info and show Continue

button. The execution of the work flow will continue when the user will press it.

|Press Conkinue ko stark measure

[]output Yoice

<

Another option is to wait for the value. We can add any number of conditions by pressing plus and minus. In the first field

we can add any channel and then choose either >, <, = and /= (not equal). In the second field we can also add a variable

OR we can enter a fixed value.

=
L
c
T
<

|'Temperatl ¥ | | B | |2E| w | |p.ND v|

| #)| < = A

Third option is to wait for the trigger. We can either wait for the start or stop trigger. DEW ESoft must be in store mode

with triggering that this option is valid.

|Trigger w

Trigger

Start Trigger w

Skop Trigger
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This action is used to wait for a certain amount of time defined in the Delay field. Time is defined in seconds.

|5 | SeC

This block is used play audio, video files, slideshows or outputs text-to-speech. Ashort video or audio instruction
might be valuable help for unskilled user. We can choose from . avi,. mkv,. mov,. mp4,. mpg,. wmv,. mp3 Or. wav

files.

Audio Yideo

AudioYideo
My FawaoritaMowia.,..

|MyFavoriteMovie.avi

Another option is to create a slideshow to show. We can enter any number of pictures and define delay between them.

|Slideshow “ |

Slideshow |
III [ Addslide |
v
[ Remove slide l
Timeaout [5]: |2 a|
Stretch

Third option is text-to-speech. This option gives us ability that the textis output to the speaker which is written in the entry

field. Also here a value of the channel can be entered, so if we have Al 0 at 40, computer will say"Temperature is 40"

|Text to Speech

Text to speech

|Temperature is|'al o' |
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This block is used to record and replay Macro. With pressing the Play sequence and Record Macro DEW ESoft will

execute the sequence up to the point where Macro needs to be recorded and then we can operate the mouse, keyboard or

even record the voice during our actions.

[ ]record Voice

[ Play Sequence and Record Macro J

When playing it back, DEW ESoft will repeatthe same actions.

This block is used to set variables or control channels. We can setthe data header values, internal variables

used in math or control channels which operates analog or digital output.

Firstentryis the channel which we will set. In the example below we will define the data header variable. Since this

variable is setto Text, we must enter the value with double apostrophe.

|'Tem|:leratur " |= |--4D..

If the variable is integer or float, we can enter the value or enter any DEW ESoft channel with full function of math formulas.

We can for example define the counter. In the Project setup — Internal variable | defined the "CNT" variable which can be

used like shown below. On each transition of this block the value will be increased by 1.

|'CNT' v |= |'CNT'+1

This block can also set the control channels. In the example below the frequency of the function generator is set to 50.

|'P.O,|'Ctr|,|'Fre v |= |5III
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This block is used as the black box which can hold more modules to reduce the complexity of the main sequence. Please

note that on the upper bar you have a choice to see the Main sequence, Event actions or Custom blocks. If we go to
the custom block, we can add a newone by pressing + button. After defining the blocks, we can enter this single or multiple

times in the main sequence by adding a custom block.

Diagram Custom Block,
AN W
Main Event m % —

The only thing to define in the custom block is the name of the block.

Custom Block

| My cuskom block,

This block is used to perform actions on the files. We can for example run external program with some parameters,

delete, copy or rename the files.

Open

Opens or executes the file defined in the file name. This is similarto Start — Run ... optionin Windows. We can also

define parameters for executables.

Operation Type

|Open File w
DOpen File
File name

|iles'l,GoogIe'l,GoogIe Earthigooglesarth, exe | E

Parameters
|TestTrack.ka

W' aiting till an application ends

Copy

Second option is to Copy Files. We can either copy a series of files or choose to copy /ast stored file to a defined

Destination folder. This is used for example to create backups on network drives.
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Sequencer Sequence building blocks
Source
Fi::-::EI:I files b |
Folder
Makch pattern

- |

Destination Folder

| L]

Delete

Another option is to Delete Files (defined or last stored file). We can for example ask the user if the measurementis ok

and if it was not, delete the last stored file.

Drelete Files

Source

Folder

| L]

Match patkern
|=|c|=|c

Rename File

Atlast, we can also Rename File (laststored) to a different name which can be either fixed or defined by the user.

F!.Enarne File: v |
Source
|Last stored data file w |
Target
|Fixed name |_V,|

Iew File name

Wow, that was quite a list and it required a trip over the Atlantic to describe all of them. And these are only single commands
like a single instrumentin the orchestra. To really understand the power of sequencer, we should look at some typical

examples how to use those building blocks to create applications.
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System settings

For effective DEW ESoft use all needed hardware units and their drivers must be proper installed on

respective computer; after that DEW ESoft mustbe set up to acquiring and processing measured data with

this hardware.

DEWESoft X1 can be used with recommended system hardware and software.

for information about recommended system hardware and software see — Application requirements

1. STEP
Hardware installation all needed hardware units and their drivers must be proper installed on computer; for detailed
information about hardware and driversinstallation
see > Hardware driver installation
2. STEP

DEWESoft System setup ¢ enter licence key - Licensing
e appropriate DEWESoft Settings menu for:
- Project settings

- Hardware setup procedure: w e can set and activate all applied measurements hardw are
for work with DEWESoft and his application modules

- setting for Project folders, Starting setup, Security, Internal variables, Data header and
Memory in Project setup menu item

- general, displays, sound, print, folders and amplifier options in Global setup
- Sensor editor

- Counter sensor editor

Before use DEW ESoft software:

e for working in REAL mode, you have to install appropriate hardware and Hardware driver(s). After installing

software you have to install licence key - Licensing

e firstofall choose is appropriate hardware and general setting. In DEW ESoft Settings menu you can choose:

—iiml
- Hardware setup - Global setup | No A/D hardware |
& Help €<’ Settings
N e General - L j
- Project [ | Project 3
» Displays =8 Hardware setup ...
- Project setup e Sound i Project setup ..
¢ Project folders . Print ‘i Global setup ...
% Sensor editor ...
* Starting setup e Folders Counter sensor editor ...
* Security ¢ Amplifier

e Internal variables

- Sensor editor
e Data header

e Memory - Counter sensor editor
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High-performance application requirements

For all high-performance applications like high-speed video or high-speed data acquisition, we recommend the following

hardware and software:

e WINDOWS XP / Windows 7 1)

Intel Core2Duo processor or higher
2GB RAM or higher
Serial ATA or SCSI hard disks and/or RAID systems

Approx. 200 MB free hard disk space for DEWESoft
Additional 20 to 200 MB for drivers and post processing software packages

A/D board for using real mode (requires licence key)

NOTE: We strongly recommend to running DEWESoft-NET with Windows Administration rights - otherwise file

access or driver problems might occur!

With Windows Vista it is necessary to switch off User Account Controls (UAC) that DEWESoft works

property.
1) DEWESoft is not running under WINDOWS 95/98/ME/NT4/2000 operating systems!

for information about NET module hardware and software requirements see — NET module
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Project entryis the place to change the existing project. Here is the list of all available projects created so far. There is

always a Default project. The projectincludes the Hardware setup and Project setup (Project folders, Starting

setup, Security, Internal variables, Data headerand Memory).

To change between existing project, select System settings —- Project and then select a project from the list.
Projects are usually used in two ways: to change the hardware configuration (to use different devices with the same
hardware) or to use different access rights and folder configuration.

There are several other options available in the menu.

Add project

This will create a new project and open the dialog to name the project. New project will not be created from scratch, but it

will take all the settings of currently selected project.

Rename project

Rename project menu item will open the dialog boxto rename currently selected project.

Remove project

Remove project menu item will delete the currently selected project after user confirmation. Please note that there is no

chance to revert this operation.

Import project from file

This menu item allows to import the project from setup file (d7s), data file (d7d) or xm/ setup (*. xml). In order to move

a project from one system to another, a project file (found in the system folder) can simply be copied. This option goes one

step further and allows the project (added fo every setup and data file) to be extracted from anyfile from the source system.
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2 Hardware setup

When you firstrun DEW ESoft, it does not know which hardware you intend to use it with, so we must determine

this in appropriate tabs on Hardware setup screen.

The Hardware setup screen is same in all DEW ESoft software. Please select System menu — Hardware setup:

& Hardware setup

|Aniing” CAM || GPS || Video || Math ||'I'|ming || Alarms & Events || Analog out || MET || Flugins || Registration

Analog device Amplifiers
[Nu &/D hardware - H 7 ] [Nu I v]
Card FOUND [7] DaqCard amplifier

[ DAQ-M amplifiers

|_E€:d setup || Grouping |

with Hardware setup procedure w e can set and activate all applied and proper installed measurements hardware for work
with DEWESoft:

Analog input depending on hardw are you can run DEWESoft softw are on a computer:
e withan A/D card in PROF (REAL) mode
e that does not have an A/D card in DEMO mode

on this screen is also available channels Grouping

Analog output to activate and set analog out channels for use with Function Generator

CAN input to activate CAN board

GPS input to activate and set GPS data acquisition

Video input to activate and set video data acquisition

Math to setting up calculations w ith signals, filtering themor set digital states according to your acquired data

from input channels; to activate other DEWESoft Application Module like Power Calculation, Torsional
vibration calculation, Sound level meter, Human body vibration, Order tracking and FRF

Timing supports the time synchronization

Alarms activate alarm monitoring to set digital states according to acquired data and for digital output to A/D board
or PAD-DO7 modules

NET to activate and set network environment w here one or more measurement units to be under the control of
DEWESoft X1 - User Manual (Beta version) page |471

© 2013 DEWESoft



System settings
Hardw are setup

other computers
Plugins to create of user defined interfaces

Licensing for easy license handling of softw are and options

2.1 Licensing

A Licensing (Registration button) offers the possibility for easy license handling of soffware and options. You have to

enter your User name and User location first, and then click into the license key(s) field and enter your license key(s).

& Hardware setup

|Analog || CAN || GPS || video || Math ||T|ming ||AIarms&E\ren1s ||Analogout|| NET ||P|ugins |w

User name User location Reference number (optional} Drevice number (optional)

! Used | License key | Software version and options | Status |
= DW7-BYDZ-STPN-ZIH1 TRIAL valid
Update

Ifthe license key is correct, the red cross in Status will be replaced by a green check mark and the Registration status
displays the version: LT, SE (Standard Edition), PROF (Professional Edition), DSA (Dynamic Signal Analyzer)....

The systems usually comes with valid license tied to the measurement hardware, but if you have purchased the software

alone, you will get the license key along with the ordered software which needs to be registered.

The license key have such form: DW7-LJ2U-NVH4-9HY1.

Entering new license

Choosing Create button will allow us to enter the new license key. If the computer is connected to the Internet, then the

registration process is very simple. Enter the keyin the Enter new license edit box.

IMPORTANT: Make sure that all the hardware which you intend to use is connected and switched on. Only in this
case the registration will be fully done for all measurement hardware being used. The license is then
generated to hardware keys of the hardware OR to computer MAC address. So you can use the
same hardware with the license file on any computer and you can also exchange the measurement

hardware on the same computer with a need that MAC addresses are the same.

Register online will connect to the Internet and register the license. Once the license is registered, doing that again will

simplyreturn the same license file and the rules above will apply.
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IMPORTANT: In case of evaluation license, you can press Register online even ifthe computer is not connected to
Internet. DEW ESoft will recognize evaluation code and will register it automatically for the time

period defined in the license.

User name User location Reference number [optional) Device number (op
|Jure | |Dewesnﬂ: | | | |
|DW7-LIZLHNVH4-3HY 1 | | Registeronline || Registeroffline || Cancel |

witarning: License will be walid GMLY For the measurement hardware (or computer MAC)Y and options which are chosen at this moment.,
Please make sure that wou choose all the devices, options and plugins which you will use,

Saftware will be registered ko the Following hardware

Computer MAC address (3 keys)
3PS
A

If the computer is not connected to Internet, you can perform Register offline registration by following these steps:

1. Fill out desired User name, User location, Reference number (optional) and Device number (optional)

information
2. Enter your DEWESoft 7 License keyand press Register offline button

3. Copythe created license (. 1ic) file from measurement computer from DEW ESoft system folder, browse to

http://www.dewesoft.com/registration and press Register button.
4. Website will return you back registered license file. Save and copy this new file over the ". 1ic"file created in step 2.

5.Restart DEWESoft 7.
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3 Project setup

The project is a set of settings which includes the Hardware setup and Project setup. By changing the project the

settings within Project setup will therefore change.

@ Help |3 Settings

Project *

Hardware setup ...

To enter Project setup, please select:

Em iR N

Project setup ...

Settings menu — Project setup ... Global setup ...

Sensor editor ...

Counter sensor editor ...

The Project settings window has several tabs:

- Project folders ... defines the standard place to save setups, data files and exported files

- Starting setup ... defines how DEWESoft starts

- Security ... to define codes for stopping measurement, altering the setup...

- Internal variables ... defines internal variables which can be used in sequences, math and displays
- Data header ... defines additional information which operator can enter at start or end of measurement

- Memory ...defines memory sizes for data and video

3.1  Project folders

Project folder defines a starting point within folder structure.

W Jnldeg-i-“ Starting setup ||Secur'rt':.f || Irternal Yatiables || Data Header || Mermnory |

Default Folder For setup Files
|C:\D2007Projects|Dewesoft?_0_x\DEWESoft|Setups, |E]

Default Folder For stored data files

CHDWTDaka |E]

Default Folder For exported Files
|CH\D2007Prajects|Dewesoft?_0_x\DEWESot|Exports) |E]

[ ]Remember last selected Folder
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Default folder for setup files

Defines the starting folder where the setups will be loaded from. This default folder can be changed also from Folders

menu in Measure - Setup files with setting Set as default project folder.

Folders EE Files
—_—

|¥ ) Setups |[L]  Set as default project Folder
) herospace B Go to defaulk project Folder
P [ Automotive [s] Browse Folders

Default folder for stored data files
Defines the folder where to store the data files by default. This can be also changed as above, butinside Measure - Ch.

setup - Storing or Analysis - Data files.

Default folder for export files

Defines the default place where the files are exported. If we select Remember last selected folder, then the folder which

was last selected when exporting data will be set as default and remembered for next export.

3.2 Starting setup

Project folders || Startin

Load setup at start
Setup file name File directory

AutoLoad ) E]

Automatically start acquisition

Starting instrument. index
1

[C] start in full screen mode

["]Load sequence at start

Sequence file name

¢ Allows to load your defined setup automatically at startup (otherwise the system defaults are used). When we select E]

button, standard Windows Save data file name window appear to define different file (Setup file for

DEWESoft type) name as predefined name - AutoLoad.

¢ Alows to select autostart for the measurement and to selectthe instrumentwhich should be shown from drop down

list:
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Starting instrument index

-

[ e B Iy [ S T 8

¢ Defines to start DEW ESoft in full screen mode (combined with security this allows to run DEWESoft unattended)

¢ Load sequence at start will load the sequence defined in the file name and run when DEW ESoft starts. Please don't

use this function together with loading the setup on start.

3.3  Security

On this General settings window you can enter code for preventing unwanted access to DEW ESoft procedures:

-Projecl settings
| Project folders || Starting setup |W| Internal Variables || Data Header || Memory |

User access code Code for entering hardware and general setup

["Use for stop of measurement
["]Use for changing the setup
["]Use for changing the sequence
[ Use for leaving full screen

File locking (prevent modifying data in analysis)
[Disabled v]

e User access code; this code is used (with checking box beside caption) for:
- Use for stop of measuring;
- Use for changing the setup

- Use for leaving full screen

¢ Code for entering hardware and general setup

code to separately protect access to hardware and general setup procedures.

The security tab allows the system administrator to lock certain parts of the software. Therefore the users might only be
able to load the setup and run the measurement. We can also set DEW ESoft to run unattended. In conjunction with
Auto load setup/Auto start/Start in full screen we can issue that DEW ESoft starts with certain setup in full screen,
then we can define the code for leaving full screen and stopping the measurement. In this the system will run DEW ESoft

without the risk of someone stopping the software.

We can also define that the files being stored will be locked. We have three options:

- Disabled ...file locking will be disabled and the files can be post processed
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- With password ...file locking will be enabled and password will be defined to unlock the file in analyse

-Permanent .. file will be permanentlylocked and we can be sure it will not be modified in analyse.

34 Internal variables

Internal variables defines the channels, which can be used in sequencer, math section and displays.

Project settings

| Praoject folders || Starting =setup || Security | Inte =i | Data Header || Memary |

p—— [ Impart from Setup file ... l

Unique ID | Ch. Mame & LInit | Data Tvwpe | Ch. Type | Default Yalue |
YARIAELED Channel 0 H Float Single 0
VARIABLEL Channel 1 |— - Integer Async 0
VYARIABLEZ Channel 2 . - Texk Single

New variables can be added with a [l button. The Unique ID mustbe defined, which is used as reference for all others

places where internal variables are used. Channel name can be freely defined, we can define the color and the unit.

Data type can be either Float, Integer or Text. Channel Type can be Single as for Single value (storing only one value per

entire measurement) or Async (adding a value each time the channel changes from sequencer or math).

Default value describes what value the channel has when starting up.

3.5 Data header

Data header allows to define input fields in which operators can enter additional not measured parameters at start or

end of measurement.
‘ Project folders H Starting setup H Security H Internal Variables |W Memory
OIMD iInput [T Selection | f Up # Down ‘ ﬁ Delete
N -~ 710" _
Input hTaxt -
= Color
S| -] (]
Unit
Unique ID.
VARIABLE2
|| Ask for header on start || Ask for header at end
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Icon bar

0 Info [ ilnput [V Selection | ‘.‘ Up @ Down | ﬁ Delete

The icon bar at the top of the window allows you to change the right section of the window. We will now check icon byicon

the functions. They can be used to create, delete or move fields. The currently selected field will have a red box around.

Info field @'

The Info button adds a new line in the right section of the window.

Data Header Entries Properties
R O -

Unique ID
VARIABLEOD

Just click in the new line and enter the desired text, for example 'File header information'.

Input field P

The Input field can be used for any single line values or comments (you can use it for example for /ocation information...).

Let us create a new field with press the Inputicon:

Input

and rename it (for example to 'Location’). To rename the field, just click on the name and overwrite it:

Location

Selection field B S=etion

The Selection field can be used for creating list of 'value' and is very useful when you have to use the same 'value' very

often. This can be for example a list of user names or also a list of departments within your company.

Let us create a new list with press the Selection icon:

Data Header Entries Properties

Selection [ v] E] Datd Tyne
Text E
Color
L —
Unique 1D .
VARIABLED
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and /label it (for example 'User' - click on 'Selection' and overwrite it):

User i ] E]

Now you have to define the content of your list. To do that, press the [:] button on the right side and Create Selection

List window appear.

Enter the desired namesin the New Item field The name will appear in the list on the left side, in our

and press the Add Item button: example labeled User 1:

& Create Selection List

& Create Selection List

Current items New item Current items Mew item
User1 User 1 |
Eig Boss
e —
Remove item Remove item

Enteras many names as required. You can also edit values directin the list by select an item.

To remove an item, just select it from the list on the left side and press the Remove Item button.

When all names are entered, press the OK button or press Cancel to reject all entries.

The result of upper entries is the follow ing drop down list in the global header window :

User E_Blg Boce ~][...]
User 1
User xy

Position up/down &V & Deun

With the both buttons up and down, you can now change the position of the:
e File name field
e Comments field
e Inputfield
e Selection field
e Info field (like created above)

You can change the position of fields at any time. Just select it (the red box will appear) and move it up or down using

appropriate button.
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For example, w e w ant to move above created info field to the top of the window , press the Move up button twice:

Data Header Entries Properties

| Text
Color

sdecon | ) —

Input

Unique ID
VARIABLED

Delete field ™ oo

To remove unused or non required fields, select the field and press the Delete icon.

The onlyfield you cant delete is the File name entryfield.

Ask for header on start option will pop up a window with all entries before start of storing. Ask for header on end will

open the same window when measurementis stopped.

3.6 Memory

Memory sizes are important to run the software correctly for different application. There are sizes which needs to be

defined for:

-Sync DB ... this is the memory size in seconds for all synchronous channels (analog, counters, ...); value should be

larger than maximum refresh time - 2 seconds is default
-Async DB ...this is the memory size for all asynchronous channels (CAN, GPS and many others...)

-Video memory ... size of of the video buffer; with lots of cameras the default 64 MB value should be reduced to half,

for example not to run out of system memory

Enable Freeze buffers should be enabled if we plan to use Freeze mode (to see data during the measurement).

| Praoject folders || Starting setup || Security || Internal Yariakbles || Data Header |W
Buffer size
Sync OB | | seconds Yideo memary |64 | b
AsyncDE |10 e
[ ]Enable Freeze buffers
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4 Global setup

To enter Global setup, please select: Settings menu — Global setup ...

Global setup does not depend on the project and has sixdifferent tabs:

- General

- Displays ...

-Sound ..

-Print ..

- Folders ...

- Amplifier ..

4.1 General

. to setup general properties

to setup general display settings
sets up voice events

sets up printing

displays system folder

@ Help | {ay Settings

Praject L4
Hardware setup ...

Project setup ...

Global setup ...

B[S 7 K 7

Sensar editar ...

Counker sensor editor ..,

sets up amplifier properties

Alowmﬁhimef[)ewmﬁ
|| Show deg. F conversion

| Global settings =)
|General| | Displays || Sound] | Print || Folders|| Ampiifer |
Language ‘Character sat
[ Engiish v|  [Stzndard charscier et (DEFALAT) =
Auto sisich 33 ms
Software priofity
i
Caloulation CPU limit
B

— Language file selection (Chinese, Deutsch, English, Francais, Japan, Korean, Nederlans, Slovenski,

Svenska, Cestina) can be selected from drop down list:

Language

Ceasting
Chinese
Deutsch
francais
Itzlizno
Japan
Korean
MNederlznds
Origlangs4
Origlangss
Origlang 70
Slovenski
Sasomi
Swenska
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Setup sample rate ...defines the rate that setup screen is running. In some cases AD card doesn't allow high rate
because of multiplexing and we have to reduce the default value. In other cases some math procedures requires high
sample rate to allow calibration (typical example is sound measurement). Default value is 5-10 kHz, depending on AD

card.

Allow multiple instance of DEWESoft can be selected to allow that DEW ESoft is started multiple times on the same
computer for special applications (running different devices, analyzing old data while measurement process is

running...).

Special units setup ...to automatic units conversion from °C to °F check Show deg. F conversion field in channel

setup of therm modules.

Software priority defines the process priority of DEW ESoft. Usually DEWESoft should run on its own in the OS and
therefore Normal priorityis enough. High priority allows DEWESoft to increase its performance if other processes are
also running on the system. Realtime is useful onlyin special applications. Even though thinking that realtime priority
would be the best, butin reality it might stall acquisition low level drivers which must have enough CPU time. Setting

DEWESOoft to realtime would mean that tasks like displaying data on the screen would have too high priority.

Calculation CPU limit defines the overall CPU load above which DEW ESoft will start to reduce the refresh interval on
screen to reduce the CPU load; default value is 70%, but it can easily be setto 90% if we want to get maximum system

performance.

For the Time axis display Local time, UTC and Telemetry (UTC) can be selected from drop down list:

Time asis display for recorders
Local time
Lol &

uTc
Telemetry (UTC)

This selection will affect the absolute axis of recorder, time displayin multi meter and other displays showing absolute
time. DEW ESoft always stores the data in UTC format (without the local time bias). Local time display will show with
data in local time based on OS settings , therefore the same data file will have different absolute time if viewed in USA
than ifitis opened in China. UTC will show the universal coordinated time (without bias) and will be displayed the same
around the globe. Telemetry UTC will not display the day, month and the year, but will display the day of the year

instead.

— Acquisition update rate defines the minimum refresh time of internal. In other words this is the maximum update

rate of the display during acquisition. By defaultitis setto 33 msec, therefore the display will update with 30 Hzrefresh
rate. DEW ESoft will block the display if the acquisition will take too long and drop the update rate. We can set this value
to the lower number if we want the display to update faster (like 10 msec - 100 Hz) but a very strong PC is needed for this
or we can reduce the display update (for example to 200 ms = 5 Hz) to reduce CPU load for computers which runs
unattended or if we have extensive calculations (on the limit of the performance). This defines the minimum, but the

display will also not refresh if the CPU load is higher than defined as maximum.

— Use multiple cores is veryimportant function to split the data acquisition and math processing between different CPU

cores.
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4.2 Displays

Global settings

|General||Displays”50und || Prirt ||Fulders||.&mplifer|

Channel info
[«]Shaw channel description

DShnw instrurnents toolbar in full screen

B.ackground calor of instrurments
|Dark blue w |

Tirne axiz display For recordars

| Local tirme |

There are several items to set for displays:

- Show channel description ... sets thatthe channel description is shown in the name of the channels in visual

controls (like recorder, for example); when switched off, onlynames are shown.

- Show instrument toolbar in full screen ... displays instruments button in full screen mode; full screen (available
with Ctrl-F) usually shows onlyinstruments, butin this case also a toolbar with standard displays are shown as in picture

below:

—

Overview Scope Recarder

ACT Channel 1; -

- Allows you to select Background color of instruments from drop down listfor instrument displays (white, light gray

or dark blue):

Background color of instruments

‘ Dﬂ'k_bhle -

White
Light gray

Dark blue is useful for displaying data in bright sunshine while light background is most useful for displaying data on the beamer.

- Time axis display for recorders ...can be defined to show Local time (based on UTC bias), UTC time (universal

time coordinated - same in all time zones) and telemetry UTC (utc and the number of days within a year).
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4.3 Sound

| Global settings (=3
|General| | pisplays|[Sound] | print | [Foiders| [ampiter|
Voice event setup
["] Enable voice events
B =

! =
2|

Trigger settings

[]Beep at start wigger 12 3[4)s 6 7 8
[]B=ep 2t stop wigger 1 2[F)4 56 7 8

- Allows you to tell DEW ESoft which DirectX capable sound card in this computer that you want to use for making voice

annotations when storing data.

- Allows definition of the sound frequency for start and stop triggerin 8 steps.

The voice events can be entered by pressing V during recording, but onlyif the sound card is defined. The sound at start

and stop triggers allows to have sound indication for triggering.

4.4 Print

Global settings (w3
|General| | Displays || sound] | Print || Folgers| | Ampiifer |
Logo file name
()
Mo image
Borders in mm T-E—-
Left = Right
20 o 10
.
o

Use your own company logo on printouts: after selecting E] button standard Windows Open window appear to simply

selecta bitmap file (*. bmp type).

In this section we can define also printer border in millimeters.
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Folders
4.5 Folders

Global settings (23]
|General| | Displays || souna] | print ||Folders| | Ampiier |

=\Dewesofty [ MDEWESR S, E]
I C\D2007 Projects\Dewesofi7_0_x\DEWEsoft|SystemiV7_0Y | Open Folder ...

Define the directory path for the sensor database file; after selecting E] button standard Windows Open window
appear to simply select directory path. As a standard, itis setto DEWESoft system folder.

Please find more information about the sensor database in User Guide - Sensor database .

In this section we can also Open the system folder (to copy licenses, add plugins ...).

4.6 Amplifier

Global settings

|General | |Displa':.fs | |S|:|und | | Pririt | |F|:|Iders | W
[ ]5=an only once
|:| Write Arnplifierog.txt

Amplifier section has two options:

-Scan only once ...will perform only one scan of amplifiers and then stop scanning (disabled by default).

- Write AmplifierLog.txt ... will write all the log file of all requests and responses to amplifiers.
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5 Sensor editor

DEWESoft offers sensor database which holds the list and the properties of all sensors which will be
used. In addition to the linear scaling, which can be done also in the input Channel setup, the sensor

database offers also scaling by table or polynomial, even transfer curves can be defined.

Pre-defined demo sensors are for sure not what you would need for your application. The sensor database can be
created and adapted according to your requirements (used measurement hardware). The Sensors (database) editor

offers several functions for create, edit and manage sensors and sensor group:

- Add sensor - Rename group

Creates a new sensor in the selected group Rename a sensor group
- Remove sensor - Save file

Delete a defined sensor Store the sensor database to file
- Add group - Exit

Define a new group for sensors Close the sensor database editor

- Remove group
Delete a sensor group and all sensors within this group

Each sensor is defined with information in database:

- Sensor type, Serial number, Recal. date |- &8 x
R . | Help Qg Setﬁngs:
- General sensor information e LU : -
[EN Project 1
- Scaling type: =4 Hardware setup ...
e Linear e Project setup ...

. Global setup ...
* Polynomial

Sensor editor ...

e Table

Counter sensor editor ...

EILINNG

- Transfer curve (also for Sensor correction)

Sensor definition - Edit sensor

To enter the edit mode, please selectin Data menu Sensor editor ... and the Sensors editorwith the list of all

possible sensors window will open:

& Sensors editor

File Sensor Group Misc

= + = + -

H 2 2 € @ 5 o

rou

Save Add Remove Add Remove Rename Exit
Wiew groups Senzor
[ <Al groups> v] [ Impart ]

£ | Group —’ Sensor type Serial number Scale type Transfer curve Recal. date
| 1 | Current Tranzfer Linear e Jz2zmo
i 2 ;Eurrent R10777 Linear Mo 31.12.2008

3 _:Eurrent R10778 Linear Mo 122008
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Any already defined (and pre-defined) sensors and/or connected TEDS sensors will be listed aufomatically as our example

above shows. The Sensor editor offers several functions as you can also see as icons on icons bar (see above).

In fable of sensors following columns are available:

Group The Group column is only available when the View groups selection is setto
<All groups>. Use it to move a sensor into another group.

Sensor type The sensor type should contain the name or type of the sensor, but can contain any text
desired.
Serial number The serial number has to be unique! Itis not allowed to use the same serial number (even in

different groups), because this information is used for sensor identification.

Scale type The sensors editor differs between linear, polynomial and table scaling.
Transfer curve Can be used for sensors with phase characteristics like current clamps...
Recal. date Enter the date when the sensor has to be recalibrated. When the date expires, the Recal. date

will change to red color.

To edita sensor, simplyclick in the desired field of the table.

A Sensors editor

File Sensor Group Misc
= + = + =
H & & !J !J Grou il
Save Add Remaove Add Remaove Rename Exit
Yiew groups Sensor
[ Curmrent - ] [ Imnpart ]
# | Sensar type 4 Serial number Scale type Transfer curve | Recal. date
1 R10777 Linear Mo .12.2008
2 R10778 Linear Mo 122008
3 R10779 Linear MNa Na2.2008
4 R10780 Linear MNa 31.12.2008
5 R10781 Linear Mo 31.12.2008
B R10782 Linear Mo 3.12.2008

4

| GENERAL || SCALING || TRANSFER CURVE || AMPLIFER

Property Value
Measured (input) unit A

Sensor (output) unit

Channel name

Channel description Line Current

At the bottom of the sensor database editor are additional information of the selected sensor:

General - the general section contains additional information about the sensor

Scaling - contains the scaling information of the selected sensor

Transfer curve - only available if Transfer curve is enabled
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GENERAL sensor information

The General tab at the bottom of the screen will automatically open when you select the Group, Sensor type, Serial

number or Recal. date column for the desired sensor (see screen abowe). It contains following information:

Physical (input) unit the physical unit of the sensor, e.g.V, A, °C, mm, psi, %,...

Electrical (output) unit the electrical output unit of the sensor, mosttimes V or A

Channel name use this field to pre-define the channel name for the setup

Channel description additional information about the sensor, helps to select the right sensor in the input setup
Wanted range min Minimum electrical input range

Wanted range max Maximum electrical input range

Wanted Filter [Hz] desired lowpass input filter range

Example of general sensor setting:

GENERAL || SCALING || TRANSFER CURVE || AMPLIFER

Property I Value

iMeasured (input) unit A

Sensor (output) unit
Channel name

Channel description Line Current

Sensor SCALING

DEW ESoft supports different scaling types within the sensor database. When we selectin Sensor editor window
Scaling type field, the scaling type selection list appear in this field and SCALING tab is selected automatically. After

selecting desired scaling types from this selection listin Scaling tab automatically appears information about scaling.

& Sensors editor

File Sensor Group Misc
E s s B &% m
g] g} Grou
Save Add Remaove Add Remove Rename Exit
“Yiew groups Sensor
[Current '] [ Impart ]
# Sensor type Serial number ¥|  Scale type Transfer curve Recal. date
1 R10777 tnear [+ ]na 21.12.2008

& nanTen (trmers N A1 4a annn

L=
GENERAL || SCALING || TRANSFER CURVE || AMPLIFER |

Linear se:aling

Offset[a] |0
Scale [A/] 200

[] Dftset will be defined in the channel setup

|¥] Additional scale factor can be defined in channel setup
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DEW ESoft supports three different scaling types within the sensor database.

NOTE: As these three scaling types can't compensate phase errors, they are used for time domain or angle
based acquisitions. For frequency domain applications the transfer curve will deliver more accurate

results.

e Linear used for linear sensors, calculated by:

y=k*x+d (physical value = scale * measured value + offset)
... enter this value in Scaling tab - Linear scaling
Example — see above
Option:

Copy, Paste usually Windows operation to copy / paste value to/ from another sensor

Offset will be defined in the channel setup

after check this option Offset [] value we setin channel setup and in Scaling tab - Linear
scaling is yetinaccessible:

. ; Copy
Linear scaling -
Paste |
Value I
Offset [A] -
Scale [Af]

[] Offzet will be defined in the channel setup

|| &xdditional szale factar can be defined in channel setup

Additional Scale[] factor can be defined in channel setup

to enter scale factor also in channel setup (e.g. to be able to reverse sensor polarity)

e Polynomial used for nonlinear sensors, calculated by
y=(a0 +al*x +a2*x2 +... + an*xn)
Option:

-Polynom scaling (a0+al*x+...an*x”n)

in this field enter n and coefficients in Coef. column (coefficient a0 = offset)

- other fields: same as for Linear (see above)
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- example:

# Sensor type Serial number Scale type Transfer curve Recal. date

1 lPolriom Mo 122000

< 13
GENERAL || SCALING || TRANSFER CURVE || AMPLIFEER |

; - =] | Come i Noniinear s
Palynom scaling [al+al s+ +an®s n lﬁl ? i i Nonlinear e
aste

Coef, &

Offset (a0) |0.3
Scale (31) |4.81
a2 na
a3 27
a4 13
a5 32 -

Qffget will be defined in the channel setup

Additional scale factar can be defined in channel setup

e Table also used for nonlinear sensors, but normally easier to enter because most calibration information
contains several calibration points
Option:

-Table scaling in this field enter number of points (rows of table) and in table below xValue and yValue

- other fields: same as for Linear (see above)

- example:
# Sensor type Serial number Scale type Transfer curve Recal. date
1 1 Table [ v|us 21122000

< 3

GENERAL || SCALING || TRANSFER CURVE || AMPLFER |

_Monlingar se

Table scaling El
L J|FPaste

x Value | y Value -
1 03 0
2 1 03
3 2 1.2
3 3 15
5 4 3
6 5 5.3 -

| Offzet will be defined in the channel setup

Additional scale factor can be defined in channel setup

TRANSFER CURVE

The transfer curve calibration can be used when the frequency behaviour of the sensoris known (acquire transfer
curves for most common sensors already measured; to copy it from the calibration sheet of the sensor, if the cal sheet
includes the transfer curve; the third option is to measure it with , but this requires some equipment). Some
companies offer calibration reports for sensors also in frequency domain, for example for current clamps.

The transfer curve compensates amplitude and phase, both in relation to the signal frequency. In the table under Transfer

curve column we choose Yes to tell that the transfer curve will be defined and now we need to enter the points of

the curve.
Option:
- Transfer curve in this field enter number of points (rows of table) and in in table below f[Hz] - signal frequency,
a[dB] - amplitude deviation in dB and the fi[deg] - phase angle in degrees
- Copy, Paste usually Windows operation to copy / paste value to/ from another sensor
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- example:
# Sensor type Serial number Scale type Transfer curve Recal. date
1 1 Table | v| 31122000
4 r
| GENERAL || scaLNG || TRANSFER CURVE | AMPLIFER |
Transfer curve 7 :%: o .. .: 2 __ Transfer curve _
f [Hz] f[Hz] | a [dB] | phi [deg.]
1 50 i 0
2 150 0,02 05
3 250 01 12
4 3850 02 1.7
5 450 03 25
[5 550 0,35 28
7 £50 0,45 3
NOTE: Be aware that the transfer curve is only helpful in frequency domain applications, like FFT,

harmonics or octave analysis!

Save the sensors with Save file button and close the sensor editor with Exit.

Manage sensors and sensor group

Add group

Before you start editing sensors you should think a few seconds about grouping your sensors. Imagine that you have
dozen or hundreds of sensors, it will become hard work to find them again. Think of easy names, related to the sensor type

(for example Temperature, Vibration, Current...), the manufacturer name or the application.

’Add group @

Type the new name of the group.

-

We create now a new group called "CurrentNew". Simply click on the Add
CurrentMew
group icon and enter the group name:

[ Ok H Cancel

When you press the OK button, the new group will be created, the View groups selection will change to the new group

name and new sensors will be created automatically:

& Sensors editor

File Sensor Group Misc
B 'L L R R % e
g gl Brou
Save Add Remove Add Remove Rename Exit

o ¥ o} Sensar

Import
Serial number Scale type Transfer curve Recal. date
1 1 Linear Mo 24.11.2010
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NOTE: Sensor groups which contain no sensor will be automatically deleted

Add sensor

If you already have an existing sensor group and just want to add new sensors, select the desired group from the View

groups selection and press the Add sensor button and newrow - sensor is added to table:

& Sensors editor

File Sensor Group Misc
= + = + =
EH 2 2 & @ B o
Save Add Remove Add Remove Rerrzgme Exit
i Sensar
# | Sensor type Serial number . Scale type Transfer curve | Recal. date
1 | 1 Linear Mo 2411.2010
2 Crumnmy1 Linear Mo 24.11.2010
Remove sensor
To remove a sensor just click on it - the whole line in the T

table will receive a grey background - and press the Remove

sensor button.

Awarning will appear and ask if you really want to delete the Ves l [ No

sensor.

ATTENTION: /tis notpossible to restore deleted sensors

Remove group

Information

To remove a group of sensors select the desired group

from the View groups selection and press the Remove

group button. Awarning will appear and ask if you really want

to delete the selected group.

ATTENTION: All sensors within the selected group will be deleted! Itis not possible to restore deleted groups and

it's sensors
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. Rename grou|
To rename a sensor group select the desired group from the View g @
groups selection and press the Rename group button. You will be Type the new name of the group.
asked to enter the new group name: Current 2

aK ][ Cancel ]

Save file (sensor database)

To save all changes in the sensors database just click on the Save file icon. The data will be stored immediatelyin a
XML styled file called sensors. xml.

ATTENTION: Do not change anything directly in the XML file, this may cause errors and unusable files !

Exit sensor database editor

To exit the sensors database editorsimply press the Exit button. If you have not already stored changes, you will be

asked if you want to store changes or leave without changes.

-

[ Warning

I Sensor database has been changed. Do you want to save
the changes?

Yes — savechanges or No — leave withoutchanges

WARNING:  Ifyou leave without storing changes, data will be lost!
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6 Counter sensor editor

DEWESoft offers counter sensor database which holds the list and the properties ofthe counter

sensors which can be used in order tracking, combustion analysis and angle sensor math. We can

define encoders, geartooth and other angle sensors.

The Counter sensors editorcan be accesses via Data main menu — _

-8 %
Counter sensor editor ... item. | @t @
»

Project
Hardware setup ...

Project setup ...

Global setup ...

Sensor editor ...

. NN Nl

Counter sensor editor ...

When this menu item is selected, the Counter sensor editor window appears to define counter sensor.

. Counter sensors editor

‘Current sensor + = =
£ &L B o

& Add sensor  Remove sensor  Save & Exit Cancel
s Piype Signal level

i ignal filter
[Enmder '] Slgr'lalt\rpe 1 =
il el
Pulses per revolution Default encoder mode )
=

Zero pulse edge

There are several predefined sensors already added when first starting DEW ESoft, but we can always add new ones,

modify existing or delete the sensors. On upper right side of Counter sensor editor window common command icons

appear to:

Add sensor

Remove sensor

Save & Exit

Exit

button will add new sensor. The sensor will be named 'New sensor', but we can rename itin

the current sensor drop down.

button will remove currently selected sensor.

button will save the counter sensor database and close the editor.

button will /leave the editor without saving the data, so please be sure to use Save & Exit if you

make any changes to the sensors.

for more information about above Commands see — User Guide — Sensor database
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On Counter sensor editor window we can choose any sensor

from the Current sensor drop down list for viewing and editing.

Encoder-512
Encoder-300
Encoder-1024
Encoder-1800
Encoder-3600
a0-2

35-2
CDOM-380
COM-720
Tacho (Analog)
Tacho (Digital)
Cnt sensor

Settings and entered values for Counter sensor are divided on following sections:
Sensor type
Signal level

Encoder setup or Geartooth setup (depend on selected Sensor type)

Sensor type

There are several basic sensor types available which can be

selected from Sensor type drop down list: ‘ﬁ -

Tacho

Geartooth, COM

Geartooh with zero, COM + TRG
Geartooth with missing teeth
Geartooth with double teeth
Linear encoder

Linear pulses sensor

ﬁensnrlwe

Encoder classic angle encoder with A, B and Z signals, can be only digital and used with Orion
counter

Tacho one pulse per revolution, can be either analog level or digital

Geartooth sensor with defined number of pulses per revolution, but without any zero pulse

Geartooth with zero sensor with defined number of pulses per revolution with zero pulse, sometimes also

called CDMsensor

Geartooth with missing a classic in-vehicle sensor with any number of pulses where some teeth are missing for
teeth zero pulse recognition. Atypical example is the geartooth with 60 teeth where two of them

are missing, so in fact there are 58 teeth and there is a gap for two teeth

Geartooth with double in-vehicle sensor with any number of pulses per revolution with some double teeth. A
teeth typical example is 36+1
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Signal level
There are several signal level settings.

Signal type Signal filter
Digital (TTL level)

Signal edge

Zero pulse edge

From drop down list can be selected:

Signal type

Encoderand geartooth signal type can be only defined as digital (which
means TTL level) and therefore used with counters while all other sensors can

be also analog, which means that we define the trigger level.
Signal filter

is the holdoff time after the trigger in which the triggering logic is disabled.
Itis used to prevent double triggers.

Signal edge
can be either positive or negative.
Zero pulse edge

For encoders and geartooth with zero we also define the Zero pulse edge

which can and can be either positive or negative.

For analog sensors we also define the Default trigger level [V].

Angalog voltage

Signal filter

lps
2pus
dpus
Sus
10us
50 us
100 us
ims

Signal edge
ti -
Positive

Zero pulse edge

ipﬂﬁh\e =

MNegative

Signal type signal filter
[&nalog voltage v] [100 ns v]
Signal edge Default trigger level [V]
= -
Default trigger level Default trigger level [V]
. . m =
Please note that these are default values and can be adjusted when the sensor is ;

used in each specific application.

Encoder setup

Pulses per revolution Default encoder mode
360 X1

-

2
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For encoder sensor we define:

- Number of Pulses per revolution. Standard values are multiple of 2 (256, 512, 1024). These sensors are mainly
used for external clocking that we can have the frequency spectrum as a direct multiple of number of revolutions to easily
see the harmonic components.

Another standard values are related to degrees (360, 720, 1800, 3600) where the reason is obvious - nice angle

resolution.

- We also define the Default encoder modes. Encoder modes are explained alreadyin counter chapter.

Geartooth sensor setup

+!} _!] E‘ EXIT

Add sensor  Remowe sensor  Save & Exit Cancel

Signal Signal filter
Geartooth with missing teeth v] ignal type
[Analog voltage v] [5 us v]
Signal edge Default trigger level
#Teethl#Gapl #Teeth2#Gap2 #Teeth3#Gap3 5 d : L
o :
58 2 a a u] u]

for more information about Sensor type and Sensor level settings — see above

Geartooth and geartooth with zero sensor settings

For these sensors we only need to define the number of pulses per revolution, or in

different words, number of teeth.

Geartooth with missing teeth sensor settings

For these sensors we define the number of teeth - # Tooth and the gap lengths - # Gap.

For the number of teeth we need to enter the number of teeth which exists. The example in picture below shows the settings
for 60-2 sensor. If the gap would not be there, there would be 60 teeth, but two of them are missing to create a gap, so there
are only 58 teeth existing.

If we would like to enter the 60-2-2 sensor, we need to enter 28-2-28-2, so the whole sum of the numbers must always be

total number of teeth.

#Teethl#Gapl #Teeth2#Gap2 #Teeth3#Gap3

38 2 0 0 0 0

Geartooth with double teeth sensor settings

For these sensors we define the number of teeth and the number of doub/e teeth.

#Teeth #Double teeth

The example on right shows the settings for 36+1, so geartooth with 36 feeth and one

double tooth.

35 1
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This section describes the installation procedures of DEW ESoft itself. For effective DEW ESoft use all needed
hardware devices and their drivers must be properly installed on respective computer, after that DEW ESoft

must be set up to acquiring and processing measured data with this hardware.

DEWESoft X1 can be used with recommended system hardware and software.

for information about recommended system hardware and software see — Application requirements

for common information about DEWESoft see — General Information

Before using DEW ESoft X1 for working in real mode, you have to install the A/D board drivers. Be aware that the proper
drivers are installed. Detailed information about the installation procedure is available in the manufactures Drivers

documentation.

In next chapters following procedures are described:
DEWESoft installation
Hardware driver installation

Where to find the drivers

High-performance application requirements

For all high-performance applications like high-speed video or high-speed data acquisition, we recommend the following

hardware and software:

e WINDOWS 2000 / XP / Vista 1)

Intel Pentium 4 2.4 GHz processor or higher

512 MB RAM or higher

Serial ATA or SCSI hard disks and/or RAID systems

Approx. 40 MB free hard disk space for DEWESoft
Additional 20 to 200 MB for drivers and post processing software packages

AD board for using real mode (requires license key)

NOTE: We strongly recommend to running DEWESoft-NET with Windows Administration rights - otherwise file
access or driver problems might occur!

1) DEWESoft-NET is not running under WINDOWS 95/98/ME/NT4 operating systems!
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Windows Vista note

If running on Microsoft Windows Vista, itis not only necessary to run with administrator rights, butitis also important to
turn off User account control (UAC). This is the special option switched on by default which prevents the software to run
administrative tasks. For most of the programs this is fine, but DEW ESoft uses lots of registry calls (for example

performance checking for defining refresh rates) and the UAC prevents the normal operation of the software.

This option can be found in Control Panel — User Accounts — Turn User Account Control On or Off.

- [P=SEE—C)

Kol )8 2. « User Accounts » Tum User Account Cantrol On or O -
e

Ei|t Edit Niew Jools Help

Turn on User Acocount Control (UAC) to make your computer mare secure I

User Account Contral (WAC) can help prevent unautharized changes to your compater, We recommend that
you leave UAC temed an to helg protect your cormputer,

[] Use Liser Acceunt Cantrol (UAC) to help protect your cormputer I

[ ok ][ comcen
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General Information

Trademark notice

All trademarks are acknowledged to be the property of their owners, with all rights and privileges thereto. No infringement is

intended.

DEWESoft and DeweFRF is a registered trademark of DEWESoft d.o.o.
Microsoft, Excel and Word are registered trademarks of Microsoft Corporation.
National Instruments is a trademark of National Instruments.

Microstar, DAP and iDSC are trademarks of Microstar Labs Inc.

Data Translation is a trademark of Data Translation, Inc.

Disclaimer

DEWESoft make no claim about the efficiency or accuracy of the information contained herein. Use of this manual is entirely
atthe user’s own risk. Under no circumstances will DEWESoft assume any liability caused by the use, proper or improper,

of this manual or the information, textual, graphical or otherwise, contained within it.
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2 DEWESOoft installation

In order to install DEW ESoft for the firsttime, please Run Dewesoft Full Installer.

When the installer starts, it shows the message for installation. The installation procedures might ask to remove old before

installing new software. If these versions are notinstalled, simply select Next.

DEWESoft 7.0.2 Full Installer Build(101005)

i

Welcome to the InstallShield Wizard for
DEWESoft 7.0.2

The InstallShield Wizard will install DEWESoft 7.0.2 on
wour computer. To continue, click Nest.

< Back E Mext > ][ Cancel

Following screen will show the end user license agreement. In order to continue with installation, license agreement must

be accepted with I agree to the terms of the license agreement check box. Please continue with pressing the Next

button.
DEWESoft 7.0.2 Full
Licensze Agreement

Pleaze read the following licensze agreement carefully.
EMD-USER LICEMSE AGREEMEMT FOR DEWESOFT SOFTWARE
IMPORTANT - READ CAREFULLY:
Thig End-Uszer Licensze Agreement [hereinafter: EULA] iz a legal agreement between you
[either an individual or a zingle entity] and DEVWE Soft d.o.o. for the DEWESoft Software
that accompanies thiz ELILA, . which includes computer software and may include
azzociated media, printed materialz, "online” or electronic documentation (hereinafter:
DEWESoft software).
Ol AGREE TO BE BOUMD BY THE TERMS OF THIS EULA BY INSTALLING, .
@ | accept the terms of the license agreement
() | do not accept the terms of the license agreement

Inztall5hield

< Back li Mext > i [ Cancel ]
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Next screen shows some basic installation options:

e DEWESoft Measurement Unit: this mode is highlyrecommended if the software is installed on unitintended to take
measurements. All the binaries and other files will be installed to one folder, which should not be located on the system

drive (like D: ). In case of OS failure, it can be restored without a need of reinstalling DEW ESoft. Additionally, this mode

is recommended for fast writing of data. OS drive gets fragmented with time and therefore additional drive is much

better for sustained fast read/write access.

e Windows Standard: this mode complies with the Windows standard way of installing the software. Binaryfiles are

copied to Program files folderand the setups, scripts and data folder is in the Document and settings

section for each user. This installation is intended to be used with computers regulated from company IT departments

(office computers used for data review and analysis).

(DEWESoﬂ 7.0.2 Full Installer Build(101005 )

I Setup Type
Select the setup type that best suits pour needs. I

Set the type of setup pou prefer to install DEME Soft 7.0.2

DEWESoft Measurement Unit Description

0 3 Thiz will install D ewesoft binaries
in the Windows program files
falder and will put setups and data
filez in My documents folder, Thiz
inztallation fully complies with
YWindows installation policies and
iz recommended for installing
Dewesoft for wiewing the data on
corporate computers with strict [T
policies.

< Back l[ Meut » ][ Cancel

The next screen asks for installation folder for the software. In case of Windows Standard installation, the software is
installed inthe C: \Program files folder.In case of DEWESoft Measurement Unit, the recommended folder (if

exists)is d: \dewesoft7.The folder can be changed, butifitis acceptable, simply click Next.

DEWESoft 7.0.2 Full Installer Build(101005 -S|
Choose Destination Location
l Select folder where setup will install files. I I

Setup will install DEYWE Soft 7.0.2 in the following folder.

Toinstall to this folder, click Next. To install bo a different folder, click Browse and select
another folder.

Destination Folder

C-AProgiam Files (<BEADEWE S oft?

< Back ][ Mext » ][ Cancel ]

DEWESoft X1 - User Manual (Beta version) page |503
© 2013 DEWESoft



Installation Guide
DEWESoft installation

Please enter the User name and User Location, which will be used for registering the software (if needed). Please also

choose if the application will be installed for every user or just current user (which should have enough rights for installing
the software).

Customer Information

Flease enter your information.

User Mame:

User Lacation:

Trbovlie

Inztall thiz application for:

@ fryone who uses this computer [all users]

0 Only for me [Dewezaft)

Inzstallshigld

< Back IE Mext » 1[ Cancel

Next screen shows the options to be installed with DEW ESoft. There is only one option which can be installed additionally:

e DEWESoft option NET addons: will install option NET for networked data acquisition and additional sub packages
like VNC server for remote connection

DEWESoft 7.0.2 Full Installer Build(101005)

Select Features

Select the options wou want to install

Al

Select which options to inztall for DEWE Soft.

Option MET ad

Description

Installs option MET addans, for
remote control or cazcading
several machines wia ethernet.

[ Selectal | [ Clearsl |
InstallShigld

< Back ][ Mext » ][ Cancel ]
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Next screen will show the language options - you can selectas manylanguages as you like, they will appearin

System — General setupand can be changed afterwards. At this pointitis onlyimportant to select all languages which
might be useful.

DEWESoft 7.0.2 Full Installer Build(101005)

i Select Features
Select the options wou want to install

Select vour language preference for DEWESoft.

English Description
Thiz will zet DEWESoft to use
- language Englizh(internal default],
o] Ehinese and zets the CharacterSet ta
[ Deutech = Standard(D efault).
[ Francais
(] Italiano
[ Japan
] K.orean
[ Mederlands
=
Inzstallshield

< Back ][ Mext » ][ Cancel

Next step will ask again for a confirmation to install the software. After pressing Install button DEW ESoft will be installed.

 DEWESoft 7.0.2 Full Installer Build(101005]

i Ready to Install the Program

The wizard iz ready to begin inztallation.

Click Inztall to begin the inztallation.

If pou want to review or change any of your installation settings, click Back. Click Cancel to exit
the wizard.

Inztall5hield

< Back li Install i[ Cancel

In case that o/d installation is found, Installer will ask if old settings should be kept. If pressing No, the default settings will
replace the existing ones.
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Next step will show the progress of the installation.

DEWESoft 7.0.2 Full Installer

Setup Status

The InstallShield \Wizard iz instaling DE'WESoft 7.0.2

Installing

C:A ADEWESoftPA0ldSystermt S criptzh] 1587 Dema ASC

Inztall5hield

Cancel

Installing
Please wait while Setup installs Xvid on your computer.

Creating shortcuts...
C\ProgramData\MicrosoftWindows\Start Menu\ProgramsXvid\Mic's MiniCalc.Ink

Instaling DEWEUSEZ #86-64 drivers ...
Copying IMF file ... done

Copying driver file ... done

Copying installation file ... done
Searching for unplugged USE devices ...
Inztallation finished]
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To complete the drivers installation, you need to replug all the DEW ESoft devices which might be connected during

| DEWEUSB2 driver installati )

4. Ifyou have any DEWEUSE devices connected you need to
—[é" unplug and reconnect the devices.

installation of the driver.

Atthe end, DEW ESoft will ask to restartthe computer to finalize the installation. Computer can be restarted also at later

time.

DEWESoft 7.0.2 Full Installer Build(101005)

i

Install5hield Wizard Complete

The InstallShield Wizard has successfully installed DEWESoft
7.0.2. Before you can use the program, you must restart your
COMpLILET,

‘ @ ez, | want o restart my complter now.

(70 Mo, 1 wiill restart my computer later,

Remove any dizks from their diives, and then click Finish to
camplete setup.

< Back Cancel

This step completes the installation of the software.

After restarting and opening DEW ESoft, Hardware settings will appear (if we didn't choose the demo mode). Please

consult Hardware setting part of the manual for further steps how to enable and register the hardware.
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Reference Guide

Reference Guide is designed to give some DEW ESoft background information and additional information

about supporting software Application.

DEWESoft background information e Basics of A/D conversion

Theory of frequency analysis

H1, H2 and Hv calculation algorithms

supporting software Application ¢ FlexPro scripts
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Basics of A/D conversion

This article helps to understand the theory and answers some of the most asked questions regarding A/D conversion.

In the measurement world of analog recorders and analog oscilloscopes, we had the chance to see at any time any
amplitude value. The digital has limitations; the measured signal from an A/D converteris always discrete in both time
and amplitude. This is caused by the used conversion technology, the system speed and also the limited storage

capabilities.

But the digital world is becoming more and more common, so we have to know some backgrounds about the functionality
of A/D converters. Understand the technology helps to achieve best measurement results and saving time and money at

the same time.

There are three important elements in the digital measurement world:

e Time resolution (=Sampling rate)
« Amplitude resolution (= number of bits of the converter)

e Accuracy

1.1  Sampling rate

Selecting the correct sampling rate is veryimportant to obtain good measurement results. When the sampling rate is too

high, you will see a perfect signal, but you will also receive plenty of unnecessary data - waste of hard disk space.

Asampling rate belowthe signal frequency will save hard disk space - but delivers an unusable result: The displayed signal

looks interesting, butis completely wrong (= aliasing effect).

The follow ing example should show you the relation betw een signal frequency and sampling rate. The example show s alw ays a 10 Hz sine
wave with +4 V amplitude. We w ill decrease the sampling rate from too high until too low .
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Sampling rate

e 10 Hz sine wave, 1000 samples/sec => 100 sampling points per period

show s a wonderful precise sine w ave signal - but requires plenty of hard disk space

10 He wgnal @ 5350 ampiea o

10 He wigreal @ 1000 sarmpleniie:

ELE

A0

154

50

e 10 Hz sine wave, 100 samples/sec => 10 sampling points per period

delivers a quite useful sine w ave w ith moderate disk space requirements

14 H signal @ 100 samplesisec

oe 1 Mt wignal @ $56 namplesss

(-1 -] azs

e 10 Hz sine wave, 40 samples/sec =>4 sampling points per period

delivers no sine w ave signal any more. The amplitude information will get completely lost, because you may sample at any time, but not

at the maximum. Even the time and frequency analysis can be a problem, depending on the sampling time
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1 Hr nigrad @ 41 samplesises

1 He wigead 80 nameben'ses

o X

] ] = 40 L] - ] L) L] W

e 10 Hz sine wave, 10 samples/sec => 1 sampling point per period

show s a flat line, independent from the sampling time

10 Hr wignal @ 11 mamples/ser

e 10 Hz sine wave, 3 samples/sec => 0.33 sampling points per period

delivers an interesting result: there seems to be a signal, but the frequency is much below the 10 Hz — this is a typical aliasing effect

0 Hz signal i 3 samplesiset

oo

-154

50

(i1 i} 03s osa 0.7s 100 135 150 B

All the examples are idealized and won’t appear that extreme in the reality. But they can give you an idea how signal
frequency and sampling rate corresponds. For the reality, we would recommend a sampling rate which is about 5 to 20

times higher than the highest expected signal frequency - this varies from application to application.
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1.2  Amplitude resolution

Up to now, we just worried about the time resolution of our signal. But the amplitude resolution is also important. Itis
given by the number of bits of the A/D converter and gives the smallest difference between two values of an input signal.
The mostcommon values are 8, 12, 16 or even 24 bits. The following table shows the relation between bit resolution and

input range resolution:

Mumber Discrete Minimum resolution for

of bits steps +1 Vinput range £5V input range +10 V input range
8 258 0.007812500 W 7.8mv| 0030062500V  38.1mV| DO078125000V 78,1 mv
12 4096 0,000488281 V|  0488mV| 0002441408 V|  2441mv| 0.004882813V| 4,883 mV
14 16384 0.000M22070%]|  0122mv| 0000610352 '-.ri 0.610mv| 0001220703W|  1.221mv
16 65536 0000030518 V 0,031 my 0000152588 v 0,153 my 0.0003051 76 0,305 my
24 18777216 0.000000118%]) 0119wy 0000000596 'n.f.r 0,506 yv|  0.000001182 W 1,182 pv/

You can easily calculate the resolution by yourself. First calculate the number of discrete steps:

DiscreteSteps = 2N"berorBits

Then divide your input range by the number of discrete steps:

. InputRange
InputResolution = u
DiscreteSteps
or calculate directly:
. InputRange
InputReslution = W

The more bits, the higher are the resolution. A high amplitude resolution is veryimportant for enhanced mathematics, like

FFT analysis. The higher the resolution, the better is the dynamic range - and the higher the costs!

But high resolution has also other disadvantages: To get a stable signal, the A'ID converter requires more time. The higher

the resolution, the more time is required for the conversion:

Number Discrete Minimum sampling time per channel

of bits steps using standard AD boards with special A'D boards
8 256 - 2ns 500 MS/s
12 4096 0.8us 1.25 MS/s 10 ns 100 MS/s
14 16384 1,25 us 00 kS/s - -
16 65536 Jus 333 kSis 1us 1MSis
24 16777216 017 s 6 Hz -

A/D boards you can do continuous measurements, streaming your data to hard disk, like you have done that before with

analog recorders.

The special AD boards are normally transient recorder boards with their own fast acquisition memory on-board. Theyare
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working ‘block oriented’, which means you can't do a continuous measurement. The technologyis the same which is used
in modern digital storage oscilloscopes.

When we compare now the same input signal sampled with 8, 12 and 16 bits, the signal will look like that:

] 512
= {m
@ ey
o =
WE®
[ =~
BEE
[ 5]

3844

25064

1284

a - .
o 128 2596 364 812

With three A/ID boards (8, 12 and 16 bit resolution) setto 1 kS/s, we have acquired 512 ms of a signal, which is continuously
growing with 1000 per second (ideal signal without units). While the 16 bit board has an own discrete amplitude value for

each sampling point, the 12 bit board always shows discrete amplitude steps of 16. And the 8 bit shows the steps each
256.

The following three graphs show the amplitude resolution more detailed:

1024

512
F E P
a A !
E‘ B n
W @

768 84 .

i -

dlF
512 =

256

184 J_l_'_r)
Tr

o 128 266 apa 1z 540 TSl B gl 1]

128 2% 354 512

Signal with 12-bit resolution (right): 16 times higher resolution than 8 bit (left)
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126

Signal 16 Bit

o

0 32 B4 o8 128

Signal with 16-bit resolution: 16 times higher resolution than 12 bit, 256 times higher resolution than 8 bit

1.3  Accuracy

Mostusers mixup amplitude resolution and accuracy, but there is a big difference:

e the amplitude resolution is given by the number of bits of the A/D converter and is the smallest difference

between two values the system can display.
e the accuracy declares the difference in percent between the nominal and the real value ofthe measurement

system

Each part of a measurement system has its own accuracy: the A/D board, the am plifiers, the sensors. Even the cables may

have an influence to the system accuracy.

All these accuracies are notreally interesting for the instrument user. It's justimportant to know the system accuracy - the
sum of all parts. So itis very easyto calculate the accuracy: connect a well known and high precise signal to the
measurement system and have a look on the result. The difference is the error, which can be removed by doing a system
calibration directlyin DEW ESoft.

There are two different ways to mention the accuracy.

¢ Accuracy, related to the input range

® Accuracy, related to the input signal
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Input range related accuracy
The mostcommon way is to mention the accuracy related to the input range. The formula is simple:

InputSignal — ExpectedInputSignal o

Accuracy[%] = 100
FullScalelnputRange
Three examples for a 10 V input range:

Accuracy =220 =93V 100 =200V 100 =0.05%
10V

Accuracy = 4505V -4.5V x100 = 0.005V x100 = 0.05%
10V

Accuracy = W x100 = 0.005v x100=0.05%

In all three cases, the error is the same, because the absolute fault of 0.005 V in relation to the 10 V input range is alw ays the same.

Input signal related accuracy
Sometimes the accuracy is related to the input signal. The formula is similar to the range related formula:

InputSignal — ExpectedInputSignal y

100
ExpectedInputRange

Accuracy[%] =

The same three examples, again with 10 V input range, but related to the input signal:

Accuracy = 9-505V =95V x100 = 0.005v x100=0.053%
9.5V

Accuracy = 4505V - 4.5V x100 = 0.005V x100=0.11%
4.5V

Accuracy = W x100 = 0.005V x100=1%

As the input range is not used in the formula, the input range itself has no influence to the accuracy. The absolute fault is still 0.005 V, but

the low er input signal, the w orse the accuracy in percent!
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Accuracy

Resolution and accuracy

The amplitude resolution has to be higher than the accuracy of the system. As a standard, it should be 5 to 10 times higher

to compensate the bit noise of the A/D converter and other faults - this is veryimportant to get reproduce able results. The

following table shows the required accuracy for the different A/'D converter resolutions:

As the system accuracyis normally in ranges between 0.05 % and 3 % (depending on the system and sensors), the AD

resolution of each bitis much below the system accuracy. Only with 8-bit A/D converters you can come into troubles.

Number Total number of discrete steps 1 discrete step
of bits (= 100 % input range) (related to 100 % input range)
8 256 0, 38063 %
12 4096 0,02441%
14 16384 0,00610%
16 B3536 0,00153%
24 16777216 0, 00001 %
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2 Theory of single channel frequency analysis

Frequency analysis is widely used tool because of its power to reveal the real nature of dynamic signals. Working for
many years in practice doing measurements and lately also developing FFT analyzers, it became very obvious: knowing the
theory of frequency analysis helps to reveal the problems we can anticipate and the ways to get around them. This article

helps to understand the theory and answers some of the most asked questions regarding FFT.

» What is frequency analysis

Theory of frequency analysis

Properties of the Fourier transform

Where we can get in trouble with the FFT

How can we at least try to avoid it

Averaging - how to further enhance the resuits

Representation of different signals in the FFT

Conclusion

2.1  What is frequency analysis

Frequency analysis is just another way of looking at the same data. Instead of observing the data in the fime domain, with

some not very difficult, yet inventive mathematics frequency analysis decomposes time data in the series of sinus waves.

Picture 1 shows the signal, which consist of three sine waves with the frequencies of 0.5, 1 and 2 Hz, and then the

decomposed signal (Picture 2).
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Picture 1: ORIGINAL SIGNAL Picture 2: DECOMPOSED SIGNAL
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Justto make those sine waves better visible, let's show them in a nicer way (Picture 3). On x-axis there are frequencies

and on the y-axis there are amplitudes of the sine waves.

4 8 B 0
Picture 3: DECOMPOSED FREQUENCY DOMAIN DATA

And this is really what the frequency analysis is all about: showing the signal as the sum of sinus signals. And the

understanding how that works helps us to overcome problems that it brings with it.

2.2 Theory of frequency analysis

Frequency analysis is converting time domain data to the set of sinus waves. So the theory says. But | like more if we say
that frequency analysis checks the presence of certain fixed frequencies. Let's look at the equation of discrete Fourier's
transform to figure out why:

N-1

() X(kay)=> x[n]-(cos(2 7 -k-n/N)+ j-sin(2-z-k-n/N))

0

Let's think about how does it work. To check the presence of certain sine wave in a data sample, the equation does the

following:

1) Multiplies the signal with sine wave of that frequency which we want to extract. Pictures 4 and 5 show the signal
(black line), which consists only of sine wave with 50 Hz. We try to extract the 36 Hz on Picture 4 and 50 Hz on Picture 5

(theyare shown as blue lines). Light blue filled wave shows multiplied values.

2) Multiplied values are summed together and this is the main frick. If there is a componentin signal like in Picture 5 the
multiplication of positive signal parts and extraction sine waves gives positive result. Also the multiplication of negative
signal parts and negative extraction sine waves gives the positive results (observe Picture 5). In this case, the sum of
the multiplied sine waves will be nonzero and will show the amplitude of the 50 Hz part of the signal. In the case of 36
Hz, there are both positive and negative sides of multiplication values and the sum will be (almost, as we will see

further on) zero.
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3) And that's it. That sum gives the estimate of presence of frequencies in the signal sample. We check sine and
cosine to get also phase shift (in the worst case, if phase shift would be 90 deg, sum of sine functions would always

give zero).

Picture 4: UNSUCCESSFUL EXTRACTION Picture 5: SUCCESSFUL EXTRACTION

The principle shown above can extract basically any frequency from the sine wave, but it has one disadvantage. Itis awfully
slow. The nextimportant step in the usage of DFT was the FFT algorithm. Because there is more than enough theory, let's
justsaythat this analysis reduces amount of calculations by rearranging the data. The disadvantage is only that the data
samples mustbe of length, which is power of two (like 256,512, 1024 and so on). Apart from that, the resultis practically the

same as for the DFT.

2.3  Properties of the Fourier transform

Let's take a look on the typical FFT screen on Picture 6. The maximum frequency of the FFT is half of the signal sampling
frequency (in this case the sample rate was 22000 samples/sec), butin the upper region the results are never reliable,

so the sampling result should be set to:

(2) SampleRate = MaximumSig nalFrequence -2 -1.25

1.25 is absolute minimum factor for getting right values also in the upper region of the FFT. This is the equation other way
around of famous Nyquist criteria, which says that maximal signal frequency adequately presented in digitized wave is the

halfof sampling rate.
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Properties of the Fourier transform
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Picture 6: TYPICAL FFT SCREEN

Result of FFT is a set of amplitudes of certain frequencies. Number of lines in the setis user selectable, but they only

change the resolution of the FFT. Line resolution is a change in frequency between two frequency lines, which are

extracted from the signal and is calculated with equation:

(3) LineResolution =

SampleRate | 2
NumberOfLines

So the question is: why not always use maximum number of available frequencylines, which gives more exact results? The

answer is simple: because with larger frequency lines it takes more time to calculate FFT.

4) TimeToCalculate =

NumberOfLines -2
SampleRate

Just for fun we can also combine the equations above and we get:

(5) LineResolution =

1
TimeToCalculate

Let's look to the equations above and make a list for 22 kHzsample rate.

MNumber of lines
512
1024
4096
16384

Line resolution
21,5 Hz
10,75 Hz
2,685 Hz
0.67 Hz

Calculation time
0,046 5
0,093 s
0372s

1.49 5

Table 1: EXAMPLE OF FFT SETTING

So the number of lines combined with sample rate also defines the speed of the FFT when non-stationary signals are
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applied. With more lines, FFT will appear slower and changes in signal will not be shown that rapidly.

Different amplitude scales of FFT can reveal more about the signal if used correctly. Linear amplitude scale gives the
bestview of maximum peaks in the signal, logarithmic can show more invisible peaks and signal noise but gives worse
comparison of high and low peaks. Scale in dB gives the best estimation of signal noise if 0 dB is maximum measurable
value and is also used in noise measurements, where the dB scaling is actually the result since the human ear has

logarithmic sensitivity to noise.
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Picture 7: LINEAR AMPLITUDE SCALE Picture 8: LOGARITHMIC AMPLITUDE SCALE

The Pictures 7 and 8 give good overview about the differences in linear and logarithmic scale. In linear scale (picture 7),
noise and the peak at 140 Hzis not even visible. But on the other side peak at 140 Hzis 100 times lower than the other two
and that difference is not very well visible in logarithmic scale (picture 8). In the real world, often there are lots of sine waves

or spikes in the signal and linear amplitude display shows most relevant only.
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Picture 9: LINEAR FREQUENCY SCALE Picture 10: LOGARITHMIC FREQUENCY SCALE

X scale can be either linear or logarithmic. Linear scaling is the correct representation of the mathematic transformation
and usually gives bestinformation for analysis. Sometimes like in the example shown in picture 9 itis nice to see x-axis in
logarithmic values since mostinteresting frequencies are in a lower region. We have to know that just to set the xscale to
logarithmic does not enhance the results in the lower region, so the resolution will be better in the upper region, since there

are more frequencylines available there.

If we use another technique, called CPB (for constant percentage bandwidth) or octave analysis, this will give us same
resolution in all regions when x-axis is logarithmic. This is achieved by the fact that upperregion lines covers wider
frequency ranges than the lower one.

The resolution of the bands is defined by 1/n description, where u is the number of bands in one octave. Most widely
used is 1/3 octave analysis, which is the standard for noise measurements. 1/12 and even better 1/24 octave analysis

already gives good resolution also for signal analysis.
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2.4 Where we can get in trouble

Because there should be atleast one equation in each chapter, let's use the following one:

n—>0

©® X(jo)= ZX[n]- et

H—>—0

This is the theoretical discrete Fourier transformation and it has absolutely no error. The only thing, which could be
bothering, is the sum goes from minus infinity to plus infinity. Because in the fast world we live in we don‘t have the time to

wait thatlong, we run in problems.

1. Amplitude error (picket - fence effect)

The first problem is shown already in theory chapter. The sum can produce 'not null' results even if the signal does not
correspond to the frequencies extracted from the signal. The pure frequencies are because of that somehow 'leaked' over
neighbor frequencies. For the same reason if the frequency does not exactly fall on frequency line, amplitudes seem to be

lower. This is called 'picket fence' effect.

Let's look at the Picture 11 if a frequencyis exactly on the spectrum line and some examples in between. On the picture
below 10 and 12 Hz are the exact frequencylines. On the example there are 10 and 12 sine waves marked as black, which
are transformed correctly, and there are frequencies in between which has lower amplitudes. Maximum amplitude error can

go up to 35% of the correct value.

0,7

0.6+

0.6+

0.4+

o 4 B 12 16 20
Picture 11: AMPLITUDE ERROR AND LEAKAGE OF THE FFT (NO WINDOW)
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2. Leakage

Also we observe that especially if the sine wave is not on the frequency line, we get high amplitude values on both sides of
the main band. The amplitudes are really high (with no window, itis about 10% of the original values for about 10 neighbor
lines). If there is another sine wave in the signal in this region, which is lower than this 10%, it will be completely hidden by

the leakage effect.

3. Aliasing

The other problem comes from the fact of the signal conditioning. If simple A/D converters are used, the sampling
frequency must be atleast twice higher than the maximum frequency of the signal. This effectis called aliasing effect.
Picture 12 shows the reason for it. Vertical lines represent samples taken with A/D converter and the blue line is the original
signal. But if we look at the red line, which is the signal form A/D converter, the signal is totally wrong because too fewer

samples per period were taken to correctly represent the signal.

Picture 12: ALIASING

Of course the problem above is not FFT problem, butitis veryimportant to know to correctly identify the cause for the error.
And sometimes there are some lines in FFT, which can be only explained in terms of aliases. In FFT, if we change the
frequency to the ranges above the maximum frequency limit, that line will not disappear but will bounce back and will show

the fake frequency.

To really see that effect, it is the best if function generator and simple A/D card is used and the online FFT analyzer perfectly
shows the problem. Since this is not possible in the written article, we will use waterfall diagrams to see the problem. Both
Picture 13 and 14 show the sine sweep from zero to 1.5 kHz On Picture 13, the signal is sampled with 1 kHzand on Picture
14 the signal is sampled with 10 kHz. On picture 14 we see right result, but on the left we can clearly see that the signal
above 500 Hzbounces back zero and then over 1 kHzis starts to rise again, but the truth is all that frequencies are not

correct.
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Picture 13: ALIASING IN THE FFT Picture 14: CORRECTLY SAMPLED SIGNAL

2.5 How can we at least try to avoid it

For the problem of aliasing, there is not much to do in the FFT domain. Actually, there is absolutely nothing we can do when
the samples are already taken. So the first way would be to choose the A/D board who has anti-aliasing filters in front, the
second waywould be to use external filters or we can simply setthe sampling rate to more than twice the maximum

frequency presentin the signal (according to equation 2).

For amplitude errors a bunch of people tried to minimize that problem. Those were Hamming, Hanning, Blackmann,
Harris and others. They have created assortment of functions, which tries to correct the errors. Window functions are
multiplied with original time signal and because they are usually 0 at beginning and the end, sine waves could be also in-

between lines or phase-shifted and they will be less leaked over neighbor frequencies.

Picture 15 shows some of these functions in the time domain.

A
[\
[\

Harimiing
Hanning
Flattop

-

Picture 15: WINDOWS IN THE TIME DOMAIN

And here is the most common question to FFT: what are the differences between windows and when to use certain

windows?

The rule of thumb is when we want a pure transformation with no window's side effects (for advanced calculations), we
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should use Rectangular window (which is by the way equal to no window).

For general purpose, Hanning or Hamming are commonly used because they provide a good compromise between fall-
off and amplitude error (maximum of 15%). This comes from the fact that old frequency analyzers didn‘t have that many
possibilities in terms of frequencylines and these two windows have narrow sideband. But still if 12 bit AD cards are

used; Hanning or Hamming is a good choice.

When more dynamic range is necessary (we want to see very small signal among large ones), Blackmann or Kaiser
window is better choice, because sidebands are 10 times lower than with the Hanning window. However the sideband
width is wider. Here it comes to the point - if more lines in FFT are chosen, we can use these windows and still larger

sideband's have no real disadvantage.

If correct amplitudes are searched, we should use the flat-top window. The amplitudes would be wrong by only a fraction
(as low as 1%). Of course there is a penalty - neighbor frequencies are also very high (sideband width is high). This
window is most suitable for calibration. But here itis the same: with modern equipment with lots of lines this is no longer

that much of a problem.

Picture 16: HANNING WINDOW Picture 17: FLAT TOP WINDOW

Window characteristics (maximum amplitude error, sideband width, highest sideband attenuation, sideband slope
attenuation) are best described on Picture 18. We have already discussed about maximum amplitude error: itis an error of
amplitude if sine waves does not fall on frequency line. Windows try to eliminate this problem and because of that they
widen the first band. The sine waves are notlonger one line in FFT, but spread along several lines. Ability to recognize small
sine waves among larger ones is determined by highest sideband attenuation and sideband slope attenuation. These two
values determine the leakage of the FFT and that's nicely seen on Picture 18. If for example there would be a frequency of 30
Hz with amplitude of 0.0001, we would never see it because the 10.5 Hzfrequency leakage is bigger than requested

frequency. But for example if rectangular window is used, we would never see even signal with amplitude of 0.01.
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Picture 18: WINDOW PROPERTIES DESCRIPTION
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For different kind of windows, Table 2 shows the values of all window properties. This is a numerical representation of

above-mentioned rules.

Window type Maximum Width offirst band | Highest sdeband Sideband slope
amplitude error
Rectangular 6% 1 lina 22% -20 divdecada
Hanning 15% 2 linas 2,.50% 450 di'dacada
Hamming 18% 2 lines 0,70% -20 dbvdecada
Blackmann 12% 3 lines 0,12% =40 dvdecada
Flat top 0, 20% 5 linas 0,04% -20 divdecada

Table 2: WINDOW PROPERTIES

Picture 19 shows zoomed FFT of the pure sine wave, which fits to the exact frequencyline. Abscissa axis shows the lines
value. In normal FFT, only values of the 0, 1, 2, etc are calculated, so only those values are shown in the FFT. We can see

width of the first sideband, highest sideband and sideband attenuation very clearly.
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Picture 19: WINDOW PROPERTIES
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If a signal sine wave frequency falls between two lines, we see only the values of 0.5, 1.5, 2.5..., which always produces
higher sidebands. This is best seen if we take the function generator, set the frequency to exact frequency line, set the
amplitude scaling to logarithmic and the FFT will look fantastic. No leakage, exact amplitude. Now switch the frequency from
function generator to the one between two lines in the FFT and the result will be just terrible: large amplitude errors, huge

leakage.

There is one more trick with windows: if we are sure that all the frequencies will fall on its frequency lines, rectangular
window will give us the best result. For example to measure the harmonics of the power line (50 Hzin Europe or higher),
choose 6400 or 9600 sample/sec sampling rate, thatthe line resolution will give exact 50, 100, 150 Hz.. FFT lines,

choose rectangular window and observe the perfect resultin the ylog scale.

2.6 Averaging - how to enhance the results

To enhance the result, we can use averaging of the signal in the frequency domain. There are manyways to average

the signal, butthe mostimportant are: linear, exponential and peak hold average.

Averaging means that we calculate many FFTs during the time and averaging the frequency lines. We can do linear
averaging (each FFT counts the same in the results), exponential (FFTs becomes less and less important with time) and

the peak hold (only maximum results are stored and shown).

There is one more thing about the averaging: loss of information. When averaging is used with window functions, we could

loose some data due to the window multiplication effects.

Signal

= Window ing and averaging w ith 0% overlap

/DD

Picture 20: OVERLAPPING

Window ing and averaging w ith 50% overlap

In Picture 20 there is one example where the signal only consists of one pulse. If we average the result, use window

function and we are unlucky, signal will fall in region where the window sets the values to zero and in resulting FFT we will
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never see this pulse.

That's why there is a procedure called overlapping which overcomes this problem. It no longer calculates averages one
after another, but takes some part of the time signal, which is already calculated and uses it again for calculation. There
could be any number for overlap, but usually there is 25 %, 50%, 66.7% and 75% overlapping.

50% overlapping means that the calculation will take half of the old data. Now all data will be for sure shown in the resulting
FFT.

With 66.7% and higher overlapping, every sample in the time domain will count exactly the same in the frequency domain,

so ifit's possible, we should use this value for overlapping to get mathematical correct results.

By the way, do you know what 'real-time' frequency analyzer means? It means thatitis able to calculate and show data with

66.7% (or 50 % in some literature) overlapping and therefore has no data loss.

2.7 Representation of different signals in the FFT

For now, we have only seen how the sine waves looks like in the FFT, butlet's observe how other types of the signals look
like:

1. Triangle, rectangular

All signals that are periodic with time but are not pure sine waves, produces base harmonic component as well as

additional higher harmonics. More the signal is not like sinus, higher the harmonics are.
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Picture 21: TIME DOMAIN SQUARE WAVE Picture 22: FREQUENCY DOMAIN SQUARE WAVE

2. Impulse

Impulse is quite interesting thing. It cannot be described with sum of sine waves. Or in different words: itis shown equally
on all of the frequency lines. That's the reason whywe use it as the basic excitation principle to getfrequency

responses of the system. The other ones are swept sine and noise, but this is already a part of another story - dual
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channel frequency analysis.
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Picture 23: TIME DOMAIN IMPULSE

3. White noise
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Picture 24: FREQUENCY DOMAIN IMPULSE

The theory says that white noise consists of all frequencies. That's why the infinite frequency spectrum of the white noise is

the straight line. However the shorter the samples are, more different amplitudes for certain frequencies we getin the noise

level. Itis the best to use averaging to get fixed noise line. Picture 24 shows already averaged FFT of the white noise.
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Picture 25: TIME DOMAIN NOISE

4. Beating (two closely spaced signals)
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Picture 26: FREQUENCY DOMAIN NOISE

Beating in time domain is somehow hidden and looks like one frequency with changing amplitudes. Only FFT reveals two

frequency lines, if we choose high enough line resolution. The difference between two frequencies is the modulation

frequency shown in the time domain.
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Picture 27: BEATING IN TIME DOMAIN Picture 28: BEATING IN FREQUENCY DOMAIN

5. Amplitude modulated signal

Amplitude modulated (AM) signal is shown as two sideband frequencies. Difference between the base frequency and the
sideband frequencyis the modulated frequency (10 Hzin this case) also seen clearlyin the time domain. The rule here is
the same like with beating - to reveal the modulation; we should choose high enough line resolution. In fact, the time signal,
which is the base for the FFT calculation, should show some modulation peaks. When windowing is used (we know that the
base band could be even 4 lines wide) and the main band, which is always the highest, covers the modulation with low line

resolution, time signal should show at least 16 or 32 modulation peaks that the modulation is shown in the FFT.
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Picture 29: TIME DOMAIN AM SIGNAL Picture 30: FREQUENCY DOMAIN AM SIGNAL

2.8 Conclusion

There‘s no doubt aboutit- FFT is a powerful analysis. Butitis justlike a car. If we know its limits, we can get so much more

performance from it. That's whyitis important to know how itis calculated and the tricks that might come handy.
The next step in one channel FFT analysis is the real signal analysis, which comes from the knowledge of the
measurement. If it's machine vibration, we have to know the structure and the properties of mechanical elements and

structures. Ifitis an electronic circuit, we have to know the properties of electronic components to figure out the responses.

With this step the FFT analysis steps out of being a mathematical principle and becomes just a handy tool, like it really
should be.
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3 H1, H2 and HV algorithms for calculation

H1 algorithm

H1 algorithm expects noise on output.

H1 algorithm tends to minimize the noise on output. In the presence of noise it underestimates amplitude at resonances

and anti-resonances.

H2 algorithm

H2 algorithm expects noise on input.

H2 algorithm tends to minimize the noise on input. In the presence of noise it underestimates amplitude atresonances and

anti-resonances.

Vertical offset - leas squares (minimizes distance in xor y direction).

Hv algorithm

Hv algorithm expects noise on input and output.

Hv algorithm tends to minimize the noise on input and output. ltis always bounded by H1 and H2. The only cut down is that

because of it's complexity it uses a lot of computing power.
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™ Perpendicular offset - total leas squares (minimize distance in x and y direction).

Comparison of given method

If there is no noise present all three algorithms give the same results. Thatis why everything thatis possible should be

done in order to eliminate noise on input and output.

H2
Hyv
H1
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