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This help manual should give the user an overview on the DEWESoft 6.5 and its Application modules functionality
and its configuration possibilities in combination with various measurement units. It covers general operating system

settings as well as the DEWESoft configurations for various measurement topologies.

for explanation click on caption
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For background information and additional information about supporting DEWESoft 6.5 Application:

see > Reference Guide
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Measurement setup

Measurement setup

DEWESoft Setup is important starting-point to select and set measurement channels, set Data
recording settings (with triggers), define different processing (e.g. Math, Power, DSA...).

o il
Press the _M=sse | _ Measure button, and the Setup screen will automatically appear or press direct - 2= _| . Setup

button on DEWESoft tool bar (in the Analyze mode this button have different function: display Settings, Events and Data

header information — see — Analyse mode).

In upper part of the DEWESoft Setup screen we can:

define and set Basic recording data settings, which will be used for data storage, like:

« DATA FILE OPTION
« DYNAMIC ACQUISITION RATE

and with screen tabs we can define and set:
Input channels

« with Analog IN Channel Setting (Analog tab) all
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 set up
Function generator), which will be used during
measurement using installed hardware

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

Supplementary functions

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

« Trigger setup setting any channel(s) to start and
stop recording according to levels

¢ STATIC/REDUCED RATE
¢ STORING OPTIONS

¢ Counter to perform counting and frequency

measurements

e GPS Acquisition to acquire GPS data
e Video Acquisition to acquire videos together with

other sources and to handles the relation between the
analog data and the video

o Digital input to measure two states of the inputs

(low and high); it is useful for measurement of status
signals

Alarms to set the digital states according to
acquired data and display a/arm state on online screen

DEWESoft v6.5 - User Guide v1.1.0
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Measurement setup

Special applications:

e Torsional vibration module allows measure
dynamic and static bending and vibration of the
shafts

e Sound level module allows calculating typical
parameters for sound level measurements from a
single microphone

¢ Human vibration allows measurement of effect
of vibrations and judge the risk to human body

Combustion analysis module is used to calculate
parameters of internal combustion engines

Power module provide all functions for a total power
analysis like calculate power with all its components

Order tracking method is used to extract the
harmonic components related to rotational
frequency of the machine which relates to certain
machine fault

NET Acquisition to acquire data over the network

set Common Channel Settings like: s/ot, on/off, color, name.

DEWE Soft B

Fle Edt [Data Displaps System Help | |— ‘ M
‘ haat (- - ‘ FiEl s Wee  F O [ = Bl S ‘ [=]
Measure Analyse Setup Owverview Scope Fecorder Vet rec. FFT Video GPS Power Bim g Stop
DATA FILE OFTIONS

File details ... ITest

™ Cieate a multifil=

[~ Save multifile opt. in setup

File directory I~ Stop stori Data ACQUSITION and
C:\DewetronPro

S h\Dats
DYNAMIC ACQUISITION RATE STATIC/REDUCED RATE ~ STORING OP

At vl Ifast on trigger

Isec] +
Adiusted to 01 sec

[~ Start storing automatically

data STORING option

[~ Application channel
SETUP tabs

[~ | Externaliciosk I~ | Start ornexternal hager

Direct

Direct

rAﬂﬂlOQ | CAN | GPS I Yideo I Math I Puwell Alarms | Analog uull Tliggell Torsional vihlaliunl Sound Ievelsl Human vihlaliunl Drder llackingT

Displayed tabs in central lower part of DEWESoft Setup screen depend on selection in System — Hardware setup

menu and consecutive on measurement mode (PROF or DEMO) —> see — Installation Guide — Hardware setup.

DEWESoft v6.5 - User Guide v1.1.0
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Measurement setup Analog in

1.1 Analogin

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 installation new or changing input hardware),
the Analog tab on DEWESoft Setup screen must be selected to set all analog input channels and this screen

displays two main parts:

Recording setup with Data file options to set target of data storing and Storing settings to set up storing options and conditions
— see — User Guide —» Recording Acquired Data

forinformation about New, Load and Save the channel Setup data
see — User Guide — Data management
Analog tab displays Analog in channel settings in fields:

o External Clock - to use external clock as the source of acquisition

o Start on external trigger -to startthe acquisition on external event

and columns of:

e Analog IN channel list with information and settings in columns including Channel setup
window call

oeweson ~lo|x|

Fle Edit [Data Displaps System Help | | |NI [FCI-E034E]

iﬂﬂﬂj FiEl s e | []  [d] @‘
Setup Owverview Scope Fiecorder Store Stop |

Create A multifile I Save multifle opt. in setup
fR4 Dats Recording setup
{@[U Al | alvwaps fast 7.3

Adiusted to Eiﬂserc [ Start staring automatically

Analog igilall Cuunlell Math I Analog out | Torsional vibration | Sound levels | AnaloQ in

channel setup

[~ Esternal clock I~ Start on external tigger

DAQN-AIN

Unused DAGP-7! : : z | seten s
nu 4oy Analog in channel list F 0 mheaas c
z

_ DAQP-V : M
Unused Zero
10% .. S0 kHz |-1o 10

First we can check two fields above the channel list:

il

tal I Eounterl Math I Analog

DEWESoft v6.5 - User Guide v1.1.0 page 5
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Measurement setup Analog in

External clock
This option selects external clock as the source of acquisition.

Usually (if this option is not selected) the clock source is internal and defined by the sample rate selected in
frequency span. If this option is checked, the source for acquisition comes from an external c/ock source such as
encoder or external oscillator. There are two major settings of external clock:

- fixed external clock
- variable external clock

Fixed external clock option is used when we have external fixed clock source (like another device with fixed speed which
is clocking the Dewetron system). In this case we have to enter the frequency of the clock that we still have a time as
the x axis in the recorder.

If we have variable external clock (for example encoder), then we can enter samples per revolution to have the x axis
units in revs. If we leave the entry field as 1, then the x units will be samples.

Start on external trigger
We can select this option to start the acquisition on external event. This option is useful when we want to start

capturing data not on the start of the measurement, but on external digital event. It is most useful with
extremely high sampling rates, but in a lot of cases the software trigger is better because we see the data even before

the trigger occurs and we can also use pretrigger.

DAON-AIN
-l Zero

DAQP-DMM
400% .. 20 kHz

SH 215100

SN 221300

Zero

Ao | Ao B

Zero

FAuto

DAQP-V
Unused
10% .. 50kHz

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

Slot - input channel

Oon/Off - activate / deactivate channels
C - channel color selector
Name - channel name

Additional to these on analog input channel list the following columns with information and channels settings appear:

Amplifier - amplifier type and ranges; also set channel for storing

Physical values - current input values
CAL - remove offset - input zeroing

Setup - input settings and calibration; to call Channel setup window

page E|
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Channellist
Measurement setup Analog in

Slot column indicates the number of the channel. It always starts with 0 and counts up to the maximum number of
available module outputs.

This column is a direct reference to the s/ots within your DEWETRON system.

If you have a DEWE-3010 or DEWE-3000, the first 8 (0 through 7) slots are the ones on the mainframe itself, and the
second group of 8 slots pertain to either the BNC inputs or RACK-8/3010 expansion rack, depending on the configuration
of your system.

If you have a DEWE-2010, DEWE-4000, DEWE-RACK-16 or DEWE-BOOK-16, then each slot pertains to one of the 16

on the system itself.

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

Example: several channel (e.g. 0, 2 and 6) contain the same DEWE-Module with the same sensor
connected. If you click now on slot 0 and select Copy, the system will remember all the important settings
] soatan fromchannel 0, like amplifier type, input and filter ranges, units, calibration and zero settings. Now click on

H

| Copy slot 2 and select Paste - this will copy all settings from channel 0 to channel 2 and so forth with other same
JEEE oo

_ Pasteto all
, FPastetosedlecton | Bytyou can copy the settings also to a channel selection or to all the channels.

ATTENTION: This function is working only with amplifiers of the same type. Channel names will not be copied.

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

Select input channel for display

Input O is already active (marked Used beside it). Click on the input slot to activate them and the screen is displayed like
this:

oworr B

In On/Off column there is a button that you click to toggle this input on/off (Used / Unused).

If it says Used, then it will be available in allinstruments either as digital values or graph. Use

1 Unused [ the button to activate / deactivate used channels.
[ ]

To activate / deactivate all channels at the same time, click on the &l icon and the following selection window appears:
onorr B

Now use either Select all to activate or Deselect all to deactivate all channels.

a2

DEWESoft v6.5 - User Guide v1.1.0 page 7
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Channellist
Measurement setup Analog in

Select input channel for storage

Beside the Used buttons, a Store button is displayed:
The Store button is only visible when a channel is set to Used.

The default setting after activating the channel is storing - small l - Store button appear

beside the Used button and channel data will be stored.

Store

When you press the Store button, his appearance change to J , 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).

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

2| x| Choose from any displayed color or create a user defined one with selecting
B chiors _ Define Custom Colors >> button.
_ U e
A LN Press OK to confirm the change or Cancel to keep current settings.
EEEEE.. The color of the channel can also be changed on the Channel setup screen -
EEEEEEEN G | art of

ner rt of:
C B 1 0 ] e I eneral part o
Custom colars: e Analogin channel - see — Analog in Channel setup or
EEEEEEEN e Analog out channel - see —» Analog out Channel setup
EEEEEEEN
Define Custom Colors > | This color will carry through the text and graph representations of this channel
OK I Cancel | throughout all DEWESoft procedure screens.
DEWESoft v6.5 - User Guide v1.1.0 page =@ 8
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Channellist
Measurement setup Analog in

Free text field for naming this channel.

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 text on the Channel setup screen - General part of:

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

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

Shows the DEWE-Module currently installed in this slot:

bl Zl o for DAQP/MDAQ module it will show the name of the module and the range
MDAQ-ACC FN:223400 lected
2500 my .. 300 kHz : selected.
e ] EMN:221654] . .
%?ECF,}_ %ElkAH?GE B o for DAQN or DAQ series (non-programmable) module only the name is shown
DAQP-FREQ-A SN:220728 ]
200 kHz . 200 kHz o for PAD series module the name and range are shown.

A small arrow =l on 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 &l ), a selection field will appear. In this field you can

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

AMPLIFIEER (003)

sl FU LG S-S Set PowerOnDefault
Reset PowerOnDefault (DAQP only) t

MDAQ-ACC

2500 my .. 300k Clear not found modules
MDAQ-ACC Eill Rack lal

= - Zero Set
TR~ ann L T nE

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).

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

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

When there is at least one special module (like DAQP-BRIDGE), there are more options available which helps to work with

DEWESoft v6.5 - User Guide v1.1.0 page 9
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Channellist
Measurement setup Analog in

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.

For BRIDGE A/B/S module we have:

e P
ANPLIFIER (I

T | DAGP-EridgeA/B m

Qp- ' DAGQP modules 3 Shart on for 25

40V .. 10Hz Shunt on for 25

DAQP-¥ SH:251 PAD modules

01%.. 10Hz S i

— Clear not Found modules -
ETH SN2

el Fill Rack Zero

1-4-1 [TEDS] SH:1Z 50,01

DAQP-BRIDGE-A SH2B1 Rescan TEDS sensors 3
ero

AN 20 kH? [-50 ' 50

Bridge zero , which zeroes the bridge by hardware. ‘Amplifier zero' resets this zero value that it 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.

If any ChargeB modules are installed, the dropdown will give the option to reset the modules. If any FregA modules are
found, there is an option to find the correct analog trigger levels for all the modules. If there is any PAD-CNT modules

installed, there is an option to reset the counters on those modules.

Installing modules

You can install your DAQP and PAD modules (and any DAQP module that has a small black button near the top of the
module) all at once, or if you replace just one module, you can also replace just one module in the DEWESoft without

installing them allagain.

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

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 number is shown instead of the module
range as shown in the picture below:

Direct
transformer (Voltage)  swu_cHo

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. Amplifiers which support TEDS are
MDAQ-ACC, MDAQ-ACC-A and DAQP-V-A. 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.

DEWESoft v6.5 - User Guide v1.1.0 page 10
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Channellist
Measurement setup Analog in

|-100 13 Contains a dynamic representation of this input channel, as well as the
[]
S =] units of measurement and description, and the scale.
EIE} —
EE UE] =4 All this can be set in Channel setup column, which can be reached by double click
BE 4| on channel cell in this column.
um
CiE4 | 1E4
[]
CiE4 25| 1E4

PHYSICAL VALUES

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

In the case of multi-channel PAD modules, like the PAD-V8-P, PAD-THS8P, et al, this field will be divided into smaller boxes,

each containing a dynamic representation of your inputs:

"F!EAK[;]-TE]?}—.TSFz o |%%%% °c

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.

— ~ Press the left mouse button to activate zeroing, and the right mouse button to
it ] 7 2| ==t deactivate it (reset to default input range).
i | zero |E| Setc
: = Zero | F| Setc
up _ al

Auta

The Auto —I button is also activated by the left mouse click and deactivated by the right click.

You can set any channel to auto mode. If you click on the Zero & button, the following selection

window appears.

DEWESoft v6.5 - User Guide v1.1.0 page 11
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Channellist
Measurement setup Analog in

&
G‘ Zero all AUTO channels

Zero Reset all AUTO channels
Calibrate first paint on all AUTO channels
Zero Calibrate second point on all AUTO channels

Calibration timebase 0. 1sec (Ave)

e Zero all AUTO channels option will perform a channel zero for all channels set to auto.
¢ Reset all AUTO channels will set zero offset to 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 point in
the channel setup and 80% as the second point in 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.

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 setup window we can do setiings and calibration for selected input channel.

General settings youcan 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

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 column for that =

input, e.g. for set channel O press Set ch. 0 button. -
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This is a button that calls up the Channel setup for channel n dialog box for this input channel and this setup dialog will

appear:
p fo annel 0 i 3|
General on - programmable
o
General / Sensors N -
Urite settings ‘ Measure range ST ﬂ
col e — —
amplifier settings
Min value m Max valuem
Sample rate divider m _3
~ Scaling
I by two points | by function |
- ; ) Input value Scaled value
— First polnt—“' Second point
— 5V 5-
O
equals Channel scaling & calibrate 162" dynamic representation
0.06u.  of channel signal
_' [ 15147 —— -1.5147-
Calibrate Calibrate
from average from average BY B ?- '1]'1
from RMS from RMS Gl
| Average AC RMS Il Min / Max |

Lancel

v e | to move between Ok |

input channels

At the top-left 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-right part of screen left corner of the dialog always Amplifier settings are displayed.
On bottom part of screen can be performed scaling and calibration of signal channels.

On bottom left part of screen are two buttons to switch between input channels without leaving this

Channel setup window.

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

Avoltage up to +400 V (= signal source) will be measured with cables (= 'sensor’) connected to a DAQP-DMM module (= amplifier).

‘Signal +400V Yo +400 V .| Amplifier: 5N = A/D
source’ 400V -400 V " 400 V rangg -5V converter
Physical value Transformation Transformation Acquisition

to electrical value

to norm signal

DEWESoft v6.5 - User Guide v1.1.0
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In this '‘General’ part of Channel setup for channel n 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)

display range - Min value, Max value

Sample rate divider

Click on the General button in the input Channel setup for channel n screen:

Channel setup for channel 0

Unie
Cob ——

bin value m ax value m
Sample rate divider m -3

Measurement value and unit

Measurement value can be F or Force, Voltage, etc and are entered as text in 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:

¢ as a standard, DEWESoft displays the whole input range of the channel in each display (eg the recorder). These
fields are set to Automatic.
¢ If you now have a wide input range, but your signal is small you can define this field as narrow standard display range.
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 °C

to 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 °C to
40 °C range as a standard without zooming in.

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

~ Set to Automatic

Min value |- M A walis l_l
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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.

Sample rate divider

The Sample rate divider can be used to 'reduce’ the sample rate for each channel. It offers different types of
reduction:

- Skip selected number of values - this option will keep only each nth sample and discard all the rest,
- Average selected number of values - this option will calculate average of samples and keep the result,
- 4th, 6th or 8th order Filter - this option will perform low pass IIR filtering at 40% of sample rate and keep only

each nth sample of averaged data.

These types of reduction can be selected from drop down list when Sample rate divider number value is not 1:

Sample rate divider m ‘

As a standard, the number of values is set to 1 and Skip.

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

In this 'Sensor' part of DEWESoft Channel setup for channel n screen you can select the 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 Sensors tab and screen like this appear:

Channel setup for channel 0

Sensor groups. Sanzors
|<AII groups; d |<NU SENTON: j
Scale

Offsst

G

Recalitration date

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.
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Sensor groups

|<.-’-‘«|| Qroups: VI

Choose from Sensors group selection list appropriate sensor group in sensor database.

Choose from in Sensor field drop down list the serial number of the sensor in sensor

database.

After sensor selection screen like this appear:

Channel setup for channel 1
" _General || Sensors ~ | DAQP-V SN:2
Sensor groups Sensors Fange
C t 126354
I gieh j I j Laowpass filker
Seale
14N Shunt type
Otfset
0a
Description
Recalibration date
For current measurement connect shunt adapter.
 Scaling
Input value Scaled value
v 104
0.2557 ¥ 0.2557 A
-0.0M9 Y -0.0019 A
-0.2600 ¥ -0.2600 A
-0y 10 A v 01
-
sec
I Average AC RMS Il Min / Max
L4 33 | Lancel |

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

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

Additional factors are Transducer scale and Custom offset. These two factors must be Sensors
enabled in Sensor editor when defining the sensor and additional fields and one button appear R10784 =
in Sensors tab sections: ransducer soale
1
- Transducer scale is additional scaling factor multiplied with sensor scaling. It is used mainly e e |
with transducers like voltage probes where additional voltage converter is used in front of the Crohan aFreet
primary transducer. We can use this field for reversing the polarity of the sensor by entering a IIII A
e

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

Sensor database

DEWESoft 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 select in Data menu Sensor editor ... and the sensor editor will open.

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

In DEWESoft input Channel setup for channel n screen we can do for selected input channel on upper right part of this

screen all Amplifier settings for:
¢ No amplifier and Non-programmable DEWE modules

e Programmable DEWE modules

All boxes and fields at the top-right of screen depend from the built-in module.

Non-programmable DEWE modules

ki,

modules

You could select any non-programmable DEWE module from Module HanSnrnar

type drop down list; older DAQN series are supported, making this software el
Meazure range DAQN-V
DAQN-DMM
DAGM-BRIDGE
DAQN-CHARGE
DAQN-THERM-1

. . . _ DAQN-THERM-2
After selecting module screen with settings for this module appear: ggg::mggnj
DAQN-THERM-5
DAQM-THERM-S5FPEC

backwardly compatible with all modules. If you don't have built-in any module,

you can select special No amplifier module.

— Mon - programmable modules

DAGQN-BTD-1
DAGQN-RTD-2
DAGQN-RTD-3
DAQN-RTD-S5PEC
DAGQN-POT
DAGQN-DIFF
DAGQN-AIN

todule type

Modules
online Help

For cunentlmeasurement connect shunt adapter.
Walues i@'_d_@ust b zet manually in the module!
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On this Non-programmable module section of Channel setup for channel n screen are displayed:
e Module type: selected module type or No amplifier

e settings for module type: for all module in this place is Measure range; for some modules there is also e.g. Input
type, Shunt type, Tmin, Tmax ... (caption of all this fields is in red color)

e messages to set values in red in the module manually, connect shunt adapters...

e Help button to invoke modules online Help

Programmable DEWE modules

If a programmable module is installed in this slot, the Module type, Serial number and Revision number are
displayed as caption of this section.

For different modules various settings are displayed on this section of Channel setup for channel n screen and you can
control these modules settings directly from this screen.

Example: Amplifier settings part of Channel setup window, when DAQP-BRIDGE-A module is installed in this slot:

— DAQP-BRIDGE-A SN:234575 Rev:203 — 7

Rarge  EZITU RN | U/

Lowpasz filter m

Input tupe Quarter [120 ohm]) H -3

E=citation _3 L LI

Output offzet m %  Brzemooffset: -343 %
|

Bridge zero |.-’-‘«mp|ifier 2eM0 Short | Shunt I

DEWETRON produce many series and special modules, e.g.:

e Special DAQP series modules

DAQP-BRIDGE-A, DAQP-BRIDGE-B, DAQP-CHARGE-A, DAQP-CHARGE-B
DAQP-FREQ-A, DAQP-V, DAQP-V-A, DAQP-V-B, DAQN-THERM

e Special MDAQ series modules
MDAQ-V, MDAQ-ACC, MDAQ-ACC-A, MDAQ-BRIDGE, MDAQ-STRAIN

e PAD series modules

for details about DEWE Modules and all modules settings see:

— Manufacturer Modules Technical Reference manual

— DEWE Modules online Help

for useful hints about DEWE Modules settings by different Measurementapplication see:

— DEWESoft Tutorials
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The Scaling procedure define ratio between the ‘electrical' input value of selected 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

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

I by two points = by Function |

— First poinl—”' Second point
e e——
o [ '

Channel scaling & calibrate

equals

Input value

LR

1.62° dynamic representation

0.06u.  of channel signal
_ 2 -1.5147 ¥ T -1.5147 -
——— = —
Calibrate Calibrate |
from average from average 5V R (G.. 10'1
l from RMS from RMS | 3EC
=l — ————4 | Average AC BMS ” Min / Max

Scaled value

H-

Calibrating on input

Scaling - 'by two points'

— Scaling
by function |
First point Second point
equals equals
o[ O
Calibrate | calibrate
from average from average
from RMS from RM5S

In this example we enter scaling factor so that the input channel on First point: O real volts equals O 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 it is not good in the example
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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 Measurementapplication see:

— DEWESoft Tutorials

Scaling - 'by function'

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

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

— Scaling
|

& Scale [k fackar)
™ Sensitivity

Qffzet [n Factar]

CE
Set zero |

Output = k * Input value + n

In above example we calibrate the system so that for channel this factor is 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 easy to input k factor and Offset (n-factor).

There are two ways of entering the value:
e Scale (k factor); example above: k = 0.02 N/ mV

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

—5c

e Sensitivity; same example on right: k =50 mV / N aling —

Sensitivity is the factor which is usually used in sensor calibration sheets
= Scale [k Factor)

o

and defines the electrical output per physical quantity measured by

the sensor. Dffset [ factar)
o
Use the Set Zero button in the main setup to conveniently offset the signal rp— |

to 'force' it to zero, when it is not exactly at that value (but should be), due

i Output = k * Input value + n
only to small sensor offsets and perhaps long cable lengths causing

capacitive coupling and/or line loss.
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Example
An even easier way to convert from °C (Celsius) to °F (Fahrenheit) 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 all PAD modules that measure temperature output their values in the scientific standard Celsius scale, this is a handy formula to
know when the temperature is desired in Fahrenheit.

for useful hints about scale (k factor) and Sensitivity by different Measurementapplications see:

— DEWESoft Tutorials

Calibrating an input example

Pressure up to £1000 psi (= signal source) will be measured with a 100 psi / V sensor, connected to a DAQP-V module (= amplifier with 10V

range).
‘Signal +1000 psi e e s +10V | Amplifier: +5Y AD
source’ -1000 psi 10V £10 V range -5V 7| converter
Physical value Transformation Transformation Acquisition
to electrical value to norm signal

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

pressure sensor that had a voltage output and each voltrepresented 100 psi of pressure?

Scaling 'by two point'
Here is how we would set it up - starting at the top; we enter our text values for this channel. Then in the bottom-left, we tell the system that 0

real Volt equals O psi, and 1 real \Volt 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, which is being scaled to 1.466 psi, which is exactly what you would expect:

Channel setup for channel 1 i K|

| General _Sensors | — DAQPV SN:223468 Rev:100

Channel hame Yalve L1 Range 10y n

Unit osi |
[ | Shevee  [EPEEEN-]
Color P

i value m M s walue m
Sample rate divider m _3

Far current measurement connect shunt adapter.

i Scaling
| by two points by function | Input value Scaled value
 First point— | Second point
10¥ ——— 1000 psi
O KN
equalz equals oy 0 psi
-0.006253 ¥ ——— -0.6253 psi
[ [ =< -0.01486 V -1 486 psi
Calibrate Calibrate #on
from average from average A0Y ——— 1000 psi ¢ 4
from RMS from RMS b
I Average AC BM5S Il Min / Mag
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Scaling 'by function'

Another way to perform such 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, which will change the two-point calibration portion of the dialog to look like this:

There are two ways of entering the value (just a question of the value):
e Scale (k factor);exampleabove: k =100 psi/V

e Sensitivity; sameexample: 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.

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

General _Sensors

Il walue

Hin value

Sample rate -

— Scaling
I by two points by function |
r— First point  Second point
OO v | [N v~
equals equals
0 [CREls0 __|E
Calibrate Calibrate
from average from average
from RMS from RMS

Now, we need to apply the known zero (0 kg) load. When it stabilizes, i% ——
press the left-most from average button, and the software will sample et Hnint e ond point
the input for a short time, average the values that it receives, and then XTI v | [E
calculate the required number for the upper left box - First point. Equals Equals
Now apply the known 25 kg load, let it stabilize, and press the right-most Ca:i‘;:‘:ve'age gl
from average button (see picture on right). DEWESoft is now from RMS from HMS
perfectly calibrated to your signal based on the known loads that you
input. Note in the screen picture above that DEWESoft has automatically
input the two values in the upper two boxes that it needed in order to
achieve this calibration.
— Scaling

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-  First point — Second point
labeled RMS button below the graph to add the RMS values to the 0002792 [N o2123 [0V
dynamic display. equals Equals
Calibrate Calibrate
from average from average
from RAMS

Background to this example:

I by two points = by function |

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).

e Amplifier: _
SlgnaI’ 25 kg Ml e 0.1957 mV/\V o 05 muv +5V A/D
source 0 kg -0.000403 mvV/vV range 5V converter

t A t )

Physical value Transformation Transformation Acquisition
{o electrical value to norm signal
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for useful hints about Calibrate by different Measurementapplication see:

— DEWESoft Tutorials

The bottom-right 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:

—tsi——
| by two points by function |
i 5 - 5 : Input value Scaled value
First point Second point
- 10000 mY 200 N
Iy 0 69849 m¥ 139,697 N
equals equals
— 1006 m¥ 2012N
i} I i} '
Calibrate Calibrate -6783.8 m¥ 135,675 N
from average from average | 10000 my -200 N ?. ;u
from RMS5 from AMS | zec
I Average AC RM5S | Min / Max

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

graph. On a dynamic graph your signal are represented:

e on the left side the 'electrical' units
¢ on the right side is the scaled 'engineering' units

That way you can directly observe the effect of your calibration values. You can also change Calculations time for
signal display.

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

Calculation time

On this section on graph you can change CALC(ulations) TIME and signal display frequencies of the

selected values. f+ 01
y
. . BC
Predefined choices are:
e 0.1 second
e 1 second.
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Dynamic representation of your signal

Now you can verify the current inputsignal at the bottom-right corner of the dialog - dynamic representation of your

signal in bar graph:

Input value Scaled value
400V 400 v
346V 348V
228y 228y
01935V 01935V
3144V 3144V |Foq
-400 ¥ -400 Y T
sec
| Average || ACRMS | Min 7 Max

- The bar 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 input range, 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, also see - dynamic graph.

- Change the CALC TIME between 0.1 and 1 sec to achieve the best view for your signal.

Dynamic graph

Depending on pressed button(s) in this area Average | ACRMS | Min / Max , different Input and Scaled values
are represent on dynamic graph:
Input value Scaled value
25V 200 N
When I Average | 1o is pressed, Average value of your Input and 0.03185V 2,548 N
Scaled signal is represented on dynamic graph.
25V

-200 M i+ 01
-
sec

I Average AC BRM5 | Min / Max |

Input value Scaled value
25V 200 N
| AL BMS ; :
When button is pressed, AC RM value of your Input and e e
Scaled signal is represented on dynamic graph.
If you have an AC signal source, you should press the AC RMS button. 22 200N (G0l
Average ” AC RMS Min / Max |
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Input value Scaled value
25V 200 N
1.71143 ¥ 136.914 M
When I Min 7 Max | 10 is pressed, Minimum / Maximum value of your
Input and Scaled signal is represented on dynamic graph. 1.65649 Y 132520 N
-25¥ -200 N 0.4
-
sec
Average | ACRMS || Min 7 Max
Input value Scaled value
25V 200 N
Usually the: | Average |, | Min / Max | o ion are pressed and this way 110082 v 88,074 N
. - 0.02857 ¥ ~.— 2286 N
Average and Minimum / Maximum values of your Input and Scaled e S e
signal are represented on dynamic graph. 25V 200 N & o
g
8!‘.’.(2
I Average ALC RMS || Min / Max
) I AC BMS Input value Scaled value
If you have an AC signal source, you should also press the
28V 200 N
button below the graph to add the RMS values to the dynamic display. 1.45103 ¥ 116,083 N
097929V TB343 N
002874 ¥ 2,300 N
When | Average and |I'-'Iin / Max and | AL BMS buttons are pressed -1,39061 ¥ 111.249N
' 25v 200N o
Average and Minimum / Maximum and AC RM values of your Input soc
| Average | ACRMS | Min/Max

and Scaled signal are represented on dynamic graph.
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1.2 Analog out

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

In the DEWESoft 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 set in DEWESoft Setup screen on Analog out
tab. Any analog output card from National instrument can be used as the hardware. After DEWESoft analog
output Hardware setup (this procedure is to perform only by installation new or changing output hardware) the Analog out tab
on DEWESoft Setup screen must be selected to set all analog output channels - Function generator; this
screen displays three main part:

Recording setup with Data file options to set target of data storing see — User Guide — Recording Acquired
Data

forinformation about New, Load and Save the channel Setup data
see — User Guide — Data management
Function generator with all definitions and settings:
e Operation modes - fixed frequency, sweep or stepped sweep, burstor chirp; for each
mode many functions are available like frequency, timings...

. Sig nals Waveform - foreachchannelindividually we can decide on waveform type (sine,
triangular, rectangular, saw, white noise or trigger). Amplitude, offset
and phase can be defined for each channel as well.

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

Analog out channel list display Analog OUT channel list with information and settings in columns:

e Slot - indicatesthe number of the channel; it always starts with 0 and counts up to the
maximum number of available output channels

On/Off - 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)

e C - channel color selector

¢ Name - channel name

e Desc - amplifier settings

¢ Value - outputsignal type and values

e Setup - inputsettings and calibration; to call Channel setup window

Setting during Measurement - how to display Analog OUT channels and set their parameters as internal channels
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Data Displays System  Help ‘

File  Edit

DEWE Soft

=10 x|

Mo A/D hardware

Qi) | o Ees
Setup Overview  Scope

Rdaal

Recorder

E [ @l
Store Stop

Recording setup

Test

File: details

10000 Auta

- -
[Hzich] © T

[sec
Adjusted
Analog | Digital | Counter | Mat Analog out

always fast

Start storing automatically

rsional vibration | Sound levels

Save multifilz opt. in setup

IF\xed ‘ Sweep ‘ Step sweep | Burst | Chirp |
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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
Analog output Force
<
<
Vibration measurement

In Analog out tab of DEWESoft Setup screen can be set for particul

ar operation mode:

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

e Control Options

|

Analog I Digital I Counter | Math CEnalog UUE *Tulsiunal vibration | Sount !
I Fixed | Sweep | Step sweep | Burst | Chirp operation modes

‘CONTROL OPTIONS

TIME SETTINGS [s=c]

FREQUENCY SETTINGS [Hz] Albow v Trexueny ENgE Output rate (Hz/ch) Start output
t, 4 1. |Freguency i) I~ Cycles (n) hin frequency hax frequency IWDD ¥ Ion startacy. j
v 100 fi 10 100

[~ Show info channels
™ Stop measurement after finish

Startup time (ts) Fall time (tf)
fo.1 b -
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Operation modes
Measurement setup Analog out

The function generator offers five different operation modes, which are set for all analog output channels:

e Fixed — signals with a constant frequency

¢ Sweep — sweep frequency from Start frequency to End frequency

o Step sweep — sweep frequency with certain fixed frequencies

e Burst — noise output

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

The amplitude 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 frequency is the same for all the

channels and is defined in the setup.

| Sweep | Step sweep | Burst | Chirp |
FREQUENCY SETTINGS [Hz] ™l Allvw live frequency change
t. f ot |Freguency (f1) ™ Cycles () Min frequency  Max frequency
& f100 1 f10 [100
Startup time (ts]  Fall time (if)

fo.1 [ X =

1 2 tn

It is also possible to define a number of output cycles if the Cycles (n) checkbox is enabled, otherwise the output is

continuous.

The output frequency is the same for all selected channels. If Allow live frequency change is enabled, it is 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) and a Fall time (tf) at the Startup time %tSJ Fall time (tf)
0.1 - 0.1 T
beginning and the end of the signal output can be set with selection from drop ' '

] ]
down list. 0.1 01
0L 0L
1 1
z z

Applications:  fixed mode is used if a defined waveform should be output 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 test delays and phase errors.
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Sweep

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

Fixed | Step sweep | Burst | Chirp |

Start freq. if1) Endfreq. (Hz) Frequency change
[10 [100 flinear [
TIME SETTINGS [sec]

Startup time ts)  Fall time (if) Sweep time ({1} Sweep mode

fo. I B X =l o [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 or logarithmic to Frequency chan?e
provide more cycles at lower frequencies and can be selected from drop down list. (EER

Two Sweep modes are selectable from drop down list, Single and Loop. In single mode Sweep mode

you will get a single sweep output only, at loop mode the sweep is output continuously.

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 transfer 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 Burst |Chirp ‘

FREQUENCY SETTINGS [Hz]

i f;f Start freq. (1) End freq. (f2) Delta freq. (df
B [10 [100 [2
Uts it TIME SETTINGS [zec]
Startup time (ts)  Falltime (1) Sweeptime (1) Hold time (t2)
o1 =l o =l o 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.

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.
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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, but in practice noise is usually used as the base generated signal.

Fixed | Sweep | Step sweep || Chirp |

Hold time t1) I Cycles in)
1

Startup time (ts) Fall time (if)

fo.1 2 1 ] |

Within the startup and fall time you get noise output.

If the Cycles (n) checkbox is enabled, it is possible to set the number of burst to output.

Applications: Bursts are usually enhancements of the noise excitation for measuring transfer 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. It is similar to the sweep mode, but in
chirp mode the sweep time is shorter and the function is repeated after a defined time.

Fixed | Sweep | Step sweep | Burst |

i (,f’ 7 Frequency change [ Cyoles (n)
L. IIinear - |1
totqtety
Startup time (ts)  Falltime itf) Sweap time (1) Hald time [t2)
|01 [ X =l o [2

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

Additionally it is 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 better defines the frequency range
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.

CONTROL OFTIONS

The Start output condition can be set either to:
CQutput rate (Hz/ch) Start output

fs12033 =

e on start acq. which means that the output starts with the data

¥ Showinto channels
™ Stop measurement after finish

acquisition, or

e manual - the signal output start can be started manually during the
data acquisition.

The Output rate of the function generator is 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 in the instrument views and mathematics.

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

- at stepped sweep we can go manual to the next frequency

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.

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

Wanetorm tye —

The waveform type can be set individually for each channel: *’-"';';—E’E
O L
* Sine . Sine IRk
e Triangular | Triangular bl
e Rectangular Rectangular  fnomc:
e Saw | Saw S
e Noise v MMoise pifude
i 2V
e Arbitrary Arbitrary
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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 the

desired value directly with your keyboard:

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

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

General settings youcan enter the base channel information onthe 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 seta minimum and maximum display
value;
on the left lower side One period preview of signal is displayed

Signal settings onthe upperright area of the screen to define signal usage and Waveform type, onthe lower right area also
sliders to change Amplitude, Offset and Phase and additional signal setting

. o x|
General settings Signal settings
ighal output .
e S = output signal
Waveform "
i ‘ settings
E"I'ls Output channel Noise g
cal settings —
| I J2
One periad preview oV Tev T
Dffset [volts]
Output signa — —
i -1v ov 1w
review
g _d/dtl Phase [deg)
-180 * 0° 180 *
Fjﬂéj"lNone .

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

0K | LCancel |
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Signal settings

The upper right area contains two elements of Signal setting:

1. signal usage selection in Use this channel output as.

The channels can be used as: Ilze thiz channel a=

. . trigger output ;I
- signal output for the selected waveform is default, or as ——

- trigger output. Each channel can be set to trigger output instead of signal

output

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

active, the trigger value goes up. It is up at step sweep, at fixed frequency and during the bursts.

Channel setup for channel 0 LI

General settings Signal settings
ER— | CTCT—_
. Waveform
Uris T
- Moise -
Colar ‘[—]

Min walue m Max value m

One period preview

Ok LCancel
2. Waveform type
Wavelform
The channels can be used as signal output for the selected Waveform. Moise ,I
Sine
Waveform drop down selection has a direct influence on the settings displayed in the lower Trianigular
. R ectangular
right area. Eiom

M oize

Amplitude, offset and phase angle

All generated channels themselves are available as DEWESoft virtual channels. Also amplitudes, offsets and phase angles
are available as channels so they can be put in any visual control to monitor the frequency generator or they can be used

in math channel for simulation or control purposes.

The right area bellow Waveform finally contains the s/iders 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.

DEWESoft v6.5 - User Guide v1.1.0 page @ 34
© 2007 DEWESoft



Channel setup
Measurement setup Analog out

The phase setting has additional option - not to define fixed phase, but ‘@. Phase change [deg/s)
variable phase. This can be achieved with pressing d/dt button near |III

Phase caption (this caption after press this button change to Phase 0% 1Y s

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 trigger to 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:

o 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

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

— see — Noise - Additional settings

In DEWESoft software the waveform types are:

SINEWAVE TRIANGLE RECTANGLE

NOISE ARBITRARY

Waveform types can be set in:
e Waveform of vValue column in Analog out tab or

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

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

Wa

Signal tab

-

Points tab

Signal IF’o\nts] Signal Paints |

Amplitude [volts])

IS _+| _I Sealing IAuto vl
ov 5V v :
Offset (volts) Time Yalue
I o
o i ol =
_d/dtl Phase [deg)
I o
 EE

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

Use this channel as
zignal output A

Channel name:

Units
Color

Min value m [EEREI LY Automatic

One period preview

Signa: Puoints I

_+|_| Scaling | Auta -
Time: “Walue |

0 0

1
't mouse click on 2

ime-Value table
\ Copy to dipboard

Paste from dipboard
Save to file
Load from file

]

OIS

n El
oK | LCancel

There are three ways to get a signal:

¢ The signal values can be entered directly in the table.

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

e Paste from clipboard
For example from Excel to DEWESoft. If you copy from another programs like Word 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 load values from a file select the Points tab and right-click. This function can also be used

to Copy to clipboard or Save to file.

page @
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Analog out
Amplitude Scaling of the waveform can be done in three ways:
. i i irectly and can never be changed
Scaling m ¢ Direct inserted values are taken directly
o i ¢ Auto inserted values are scaled with the amplitude value, like the other waveforms

Custom

(even online)

e 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:

Pointz I
Scalin@ fi

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

In addition to the base channel and signal settings, the Noise waveform type offers a Filter selection. Select
between the filter types:

W ayeform
D —
Amplitude [volts]

Offset [volts]

M— I

-1V (R} i
_d/dtl Phase [deq]

——

Filter INnne vl

Low pass
Band paszz

e None - nofilteris used - the output signal is white noise
e Pink - a filter is used to obtain pink noise

e Low pass define a low pass filter:

Fi..e - Order (1 to 10)

Order Pratatype FHigh [Hz]
[+ =] [outenath =] 2500 - Prototype (Butterworth, Chebysev or Bessel)

- FHigh (Hz) - high frequency can be set
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Channel setup

Measurement setup Analog out
* Band pass define a band pass filter:
gilté - Order (1 to 10)
Od Frototype FHigh [Hz]
'|[48[ =] ""|FBLit;imh = '|I25DDZ - Prototype (Butterworth, Chebysev or Bessel)
FLow [Hz
- 1000 - High- FHigh(Hz) and low frequency - FLow(Hz) can be set

Order and Prototype can be selected from drop down list:

Order
4 vI
3 Fs
g Protobype
7 IButterworth I
g
q
10 =

forinformation about Order and Prototype see — User Guide — IIR Standard filter

For noise excitation it is common to define the upper and 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.

All analog output channels (including their parameters) are available in DEWESoft as internal channels also (if hard

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

[ soemesan =10

Fle Edi Dota Displays Sustem Help P |5 Do G [ 100z

TN =
Selup =)

Overview Scope  Fecoder | St Siop

Trigger | Cursor | Scaie |

Free | Auto Norm single

If analog outputs are activated in DEWESoft, a new section is visible directly above the channels selector. This section

Analog output displays the current frequency of the output signals and contains one button. Press the _stew | putton to
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Setting during Measurement
Analog out

display the output parameter controllers (this button change to _HEe | and press this button to hide them - if

required).

When you press the Show button, the instrument will show the following controls:

* DEWESoft :

Data Displays Sustem Help |

File  Edit

M =]
¥ gnskh{m!’m

e

Massus

ADO _AO1

Step: 0,1V

100 ZI

AO rate: 10 Hz's

Step: 0,1 Hz

FREQUENCY

O

Setup

FE | e

Overview  Scope

b

Recorder

Store

Stop

Bnalyse

=

adjusting knobs

ADZ | AD3

AOE | AT

-

il -180' = '

STl

Step: 0.1V AGrate: 1 W/s Step: 0,1 ° AD rate: 30 75 AD rate: 1 Wis

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.

DEWESoft v6.5 -
© 2007 DEWESoft

User Guide v1.1.0

page 39



Setting during Measurement

Measurement setup Analog out
| . Example: all controls knobs are minimized
Each control except for Frequency have also == button in
caption rows to minimize controls knob. = o
With press on EI button controls knob is displayed again -
maximized.
[ao0 201 | Aoz | aoa|
En | 65| a0e | 407
Amplitude I=]
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, phase and DC offset parameter settings:

selected analog output channel

'usad' analog oukput channelsJ

"\'unuaa:l' analog output channels
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Measurement setup Counters

1.3 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.

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

DEWVE Soft =0 x]

Fille Edit Data Displays Sestem  Help | No &/D hardware

wee | B (N RET s e '&' fo, == BN
Measure Analyze Setup Overview  Scope  Recorder Vet rec FFT Video GPS F
DATA FILE OPTIONS

File details ... ITesl [ Create a multfiie [ Save mulifle opt. in setup
File directory [~ Stop staring after
C:\Dewstron'Prog \DEWESoftt4\Data

DYNAMIC ACQUISITION RATE STATIC/REDUCED RATE  STORING OPTIONS
I'IEIEIEIEI vl IAuto vI always fast 'l

I L Adjusted ta lus?elerc [~ Start storing automatically

| LAN I GPS I Math I Puwell Alalmsl Analog out | Torsional vihlalionl bl I L]

Counter channel list

First let'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 allinstruments

C channel color selector - this color will carry through the text and graph representations of this channel
throughout all DEWESoft 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)

forinformation 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 settings in Channel setup window:

Channel setup for channel CNTO i il
"I General _Sensors| H
Channel name CNT O Counter mode m
_ Resst on start measure [ Reset I
cols —
Min walue m I ax valuem
[ Scaling
Cuirent unscaled value [counts]
equals 83
;
Calibrate Curient scaled value [-]
from current | 83
Output = 1 * Input value
Cancel |

General / Sensors parameters

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

Maxvalue — 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 Setting

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

e Counter mode
Option of this field depend on the used hardware and applications respectively

and can be:
Counter mode [0 LU ~ |

events, gated event and up/down counting

; G ated Event
encoder measurements Pernod
PulseWwidth

period and pulsewidth measurements ' TwoPulzeEdgeSep
B Encoder

Up/Down

two pulse edge separation

frequency/supercounter

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

e Reset on start measure

Check this box to counter reset on start of measurement.

e Reset button

With press on __Besst | 110n we can reset actual counter to zero.

e Input filter button

The filter is important setting to prevent double counts. We need to choose the Input fer m
filter to react a bit faster than what we expect our events to be or, with a different

logic; we need to set them a bit slower than what we expect to have glitches in
the signal.

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

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

used hardware (base clock).

e Signal input

Also the Signal input depends on the used hardware, for example Source Pin
(external clock), 100 kHz or 20 MHz (internal clocks) can be selected from drop
down list in this field. Gate CNTO

GatePair_CHT1
Aux CHTOD
AuxPair_CHT1
ADC_CLK

40 MHz

e Count direction

We can select Count direction either to count up or down. This value can be Couint directinnm
selected from drop down list in this field.

e Signal inverting

When the normal state is high, sometimes is nice to invert the signal by

choosing the inv check box beside signal field. S +
This has two effects: first is that the levels will change, so normal level will

be low and consequentially the counter will count on falling edges of the

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 new value is calculated only when a signal changes the value

from low to high. Therefore the value can't be calculated most of the time.
9 Lee repeat last value ﬂ

If we choose to repeat the last value, then the same value will be added until a :SEEHE 7

new transition is made. Alternately, we can select to output zero value when no make zero value

new value is available, so we will have only spikes at the 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 adapt the 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.

— Scaling
Current unscaled value [counts]
1800 counts
equalz 2254
360 deg
Calibrate Current scaled valus [deg]
from current | 4508
Output = 0,2 * Input value

forexample, 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 Orion, NI (cards with counters), NI-MX, DAP, Data translation

Setup sample rate At least 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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Measurement setup Counters

Simple event counting

— Hardwar meters
Counter mo *

Rezet on stat measure v

Input filker off
Signal input

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

2. Then we choose the Signal input. Usually the signal input is 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: first is that the levels will change, so normal level will be low and 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 or

down ®. This value can be selected from drop down list in this field.

— see —» Counter hardware parameters

Gated event counting

Gated event counting is the mode where the counter counts only when a gate signal is high. It is available only with

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

— Hardware parameters ‘1 \:
Counter mode ]G B =518 ¥
Rezet on start measure v Reset |

Signal inp Aux_CNTO

[+ inw

EEINRE e Gate CHTO v i

Additional to above 'Simple event counting' settings (here we choose 'Gated event' as Counter mode D) we must set:

- Signal gate (e.g. Gate_ CNTO above)@. The counter will count the transitions e =i Gate CHT1 u
from low to high only when a signal gate is high. Signal channel can be

selected from drop down list. Source_ CNT1
. . . . SourcePair_CHTOD
If we have the Signal gate inverted by choosing the inv check box® Aux_CHT1
. . . N AuxPair CHTO
(normally it is high), we choose to invert also the gate signal, that it will count ADC_CLK

only when a gate signal level is low.
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Event, gated and up/down counting

Counters

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).

r Hardware parameters o
Counter mode U1 0T -
Reset on startt measuwe [ Reset I

Signal input einurce_[ZNTI] ﬂ v iny
Signal upAdawn - e R H |23}

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)®. The

counter will count the transitions from low to high - counts up when 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®

(normally it is high), we choose to invert also the gate signal, that it will count

down only when gate signal level is high.

Encoder is a wheel (or linear bar) with marks on it. We usually have encoders with two marks (e.g. A and B signal) with

Signal up/down TR s AL |

AuxPair_ CHT1
Source_CHTO
SourcePair_CHT1

Gate CHTO
GatePair_CHT1
ADC_CLK

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

fully available only on Orion cards, NI-MX supports some modes

Setup sample rate

At least 1 kHz

for hints about Encoder setup and measurement see — DEWESoft Tutorials
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Encoder
Counters

X1, X2, X4 modes

— Hardware parameters

Counter mode [ - A~ |

Resat on

shestqmeasure v Heset I
Input filter@bj
Signal & ource_CNTO H iy

Signal 2 Gate_CNTOD | [ v

Encoder mode m
0

Encoder zero

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 set the Encoder mode @ to:

X1 to measure just the rising edges of input A - the output of this counter is the counter which counts up when

signal A leads signal B and counts down when signal B leads signal A; the positive edges of the signal A is 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 A as 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

4. We set also the Input filter to match our highest frequency® to prevent double counts.

this error with Period and pulsewidth measurement.

— see —» 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 reset the

counter value to 0 when a zero pulse is passed.

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

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) it will 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

Encoder zero {E}
Encoder pulses _
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Period and pulsewidth measurements are similar in function. The period measures the time between two consecutive

low to high transitions while the pulsewidth measures the time that the signal is high.

Required hardware Orion cards

Setup sample rate At least 1 kHz

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

Period measurement

— Hardware p

Counter mods

Rezet on start measure v Reset |

Input filter 100 ns n
Signal input Aux_ CHTO @ n Iv inv

no new
epeat last value
walue LIER H

available

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 glitthes®.

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 Counter mode @. e Pulsewidth . hd|

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.

For this measurement we need two counters: one is set to period and another one is set to pulsewidth as described
above.

for hints about Duty cycle setup and measurement see — DEWESoft Tutorials
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Two pulse edge separation

Measurement setup Counters
Required hardware only on Orion cards
Setup sample rate At least 1 kHz

Two pulse edge separation is a special mode of Orion counters. It measures the time between the raising edges of two
signals. This is useful for measurement of the time between two events with a very high precision. The typical

application is measure, for example, the velocity of an object passing by two sensors.

for hints about Two pulse edge separation setup and measurement see — DEWESoft Tutorials

— Hardwar

o meters
Counter mod TwoPulseEdgeSep [

Rezet an start measure v Reset |

Signal :OAux_[:NTl] H v inv
Signalstop  [FETCIM RN |~ | ¥ inv
no ne
value ®
available

1. Select the Counter mode as "TwoPulseEdgeSep'.

2. Choose the Signal start and Signal stop @ inputsignal (e.g. Aux_CNTO and Gate_ CNTO in above example). Both

signals can be selected from drop down list:

Signal start [T R TR R H

AuxPair_ CHT1
Source_CNHTO
SourcePair_CHT1

ek Gate CNTO B

5 uun::e_EN TO
SourcePair_CHT1

Gate CHTO
GatePair_CHT1
ADC_CLK

Aux CHTO
AuxPair CHT1
ADC_CLK

When both of the signals are inverted, the real trigger condition will be falling edge of the input signal, because the

values are normally high when event not occurs.
3. In field no new value available tell the software what to do when no new value is available@.
see —» Counter hardware parameters
4. Set the signal Input filter to prevent glitches — see — Counter hardware parameters.
We can use this value for example for speed measurements, if we are triggering (for example) from two /ight sensors. If

we know an exact distance between them, the speed would be v = s / t, where s is a constant and t is the result of the

edge separation measurement. This can be doing in the math channel.
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Frequency

Measurement setup Counters
Required hardware only on Orion cards
Setup sample rate At least 1 kHz

The problem with previous (traditional) counters is that the value of the counter is latched only at a sample rate interval.
Therefore we have only discreet values on each sample.

But since the second counter of Orion can measure where EXACTLY the position of the pu/se is in between two samples,
we can calculate two things out of this: exact interpolated position of counter at the sample point as well as exact

frequency of the pulses.

for details and hints about Frequency / super-counter setup and measurement see — DEWESoft Tutorials

For super-counter and frequency measurement we need to use two counters. Another limitation is that counter

channel needs to be an even counter (CNTO, CNT2 or CNT4) and the frequency channel needs to be the next

counter - (CNT1, CNT3 or CNT5) @. So the counter pairs are for example CNTO and CNT1.

Analogl Digital Counter |Video I M ath I Order lrackingl

ST onoff B (c HAME

Frequency
2 | Unused Event CNT T
Unused EHE . Frequency Setup
Ewent CHT Setup

The counter 0 is set to simple Events Counter mode, with set Input filter and defined Scaling.

Freguency counter setup

The next step is to setup counter 1. We have for all odd counters (CNT1, CNT3 and CNT5) additional mode available -
frequency. This mode will output on this counter exact frequency of the signal, which will have no phase shift to the input
and will have an update rate same as the input signal.

Hardware parameters

Courter mode
Feset on start measure [ Reset |

Signal input Internal_ CHTO n

1. Select the Counter mode as 'Frequency'.

2. Choose the Signal input as internal count signal (e.g. Internal_CNTO), which tells the system that the special super-
counter mode will be used since the resolution of frequency measurement is limited by internal clock, not the sample

rate.
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3. Define the Scaling factor of the frequency output.

When we set up the counter 1 as this, also the counter 0 will change its operation. It will not be a simple counter anymore,

but it will output the values interpolated in between the samples.

1.4 Digital input

The Digital input channels are used to measure only two states of the inputs: low and high. It is useful for
measurement of status signals, for example relays.

When you select a Digital input tab on DEWESoft Setup screen, on lower part of screen Digital input channel line
will appear:

-1l
File Edit Data Displays System ﬂe\pl No &A/D hardware
> | T S | FE e e F b & ERS -
Measure Analyse Setup Overview  Scope  Recorder Vel rec FFT Video GPS Pc

File detais . [[Test ™ Create a multfile
File directary ¥ Stop storing after 100
C:\DewstronProgram!| DEWESoit54\Data
DYNAMIC ACQUISITION RATE  STATIC/REDUCED RATE 0
10000 - uto = always fast 'I
THaieh]

S 'ﬁ“le‘c [~ Start stoing automatically

punter | CAN | GPS | Math | Power | Alarms | Analog out | Tarsional vibration | 54| *

Unused

Unused Setup

Unused

Digital input channel list

First let'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 - pressthe Unused button - it will change now to Used - to set the
desired Digital input channel active for Digital inputdataacquisition and they are available in allinstruments

C — channel color selector - this color will carry through the text and graph representations of this channel throughout all
DEWESoft 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)
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forinformation about Slot, On/Off, C and Name column see — User Guide —» Channel setup

Channel setup for input channel

Press Setup in SETUP column to do the base Digital input settings in Channel setup window:

Channel setup for channel DID
 General

=10l x|

| Settings

Channel name

Units
Colar

Min walue m M ax walue m

Ok | LCancel |

i~ Current value

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 only if Orion card is installed. This card
also offers a chance to invert the input.

e Current value

Displays digital value (O or 1) of current Digital input channel.
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Measurement setup

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 Orion, NI, Softing or Vector CAN

At least 1 kHz

Setup sample rate

CAN messages/channels must be 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

e Use scan mode to find automatically
- change existing:

o Edit

¢ Remove

- Select for storage

for hints about CAN bus Acquisition see — DEWESoft Tutorials

When you select a 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

Coeeson N =T
[
(=]

Fie Edt Data Displays System Help |
wo SE QWP e F Lo W B F | @[
Meazure Analyse Setup Overview  Scope  Fecorder  Wert rec. FFT Wideo GPS Power Store Stop

Wi DBC lik =i Och |
ew |1} = g channels
settings and options
Import | g P I~ 93

| kBaug  Message
o Add |Rem0ve| Messages Channelsl

MESSAGES / CHANNELS list

page @
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CAN bus

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

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

¢ Use scan mode to find messages / channels automatically

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

CAN settings / options

CAN port number

Before you add messages or channels, you have to select the CAN port. Up to 4 CAN ports are supported by DEWESoft.

To select the port simply click on appropriate CANnN button, select from CANO to
CANS3 (depending on available ports).

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

| cano | cant | canz |

for detailed information about CAN HW setup see — Installation Guide - CAN Hardware setup

CAN speed- baud rate

The baud rate setting®@ is very important. In fact, some vehicle operation can

be interrupted if we connect to the bus with wrong baud rate set.

Selectthe CAN speed from the kBaud field drop down list or enter value. Available
are all common values from 5 to 1000 kBaud.

DEWESoft supports different CAN speeds for each CAN port.

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
information shows if the baud rate is correct and also if the bus have any

problems due to bad connection or bus overload.

Import messages / channels from existing .dbc file

Press the DBC Library M - Import button to get a standard Open window. Select now the required * . dbc file

Analog CAN |Math

500 =

Err.msg: 0 /1311
EXP. | ¥ ARB. =]
R0 - | kBaud
1000 -

200

400

250

200

160

125 ¥

and press the Open button to import desired file and a list of allavailable messages and channels will appear.

(see also > Messages/channel list).

You can edit the messages and channels now also manually.
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Use scan mode to find messages / channels automatically

When you have already connected a CAN bus system to the DEWESoft system, & massagas; 17 channels

you can also click the Scan checkbox. " iSean 4193

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.

Analog CAN |Malh I

£00 _l KBaud Message Wiew DBC library
Emmsg 0 /691408 Add | Removel IMessages Channels Import
NAME

- 1])221 Unused ge 00 O O 0 000000 [00000000000000000' O 00000000 000000000000 0 1 000

+ EDU:I! Unused o ge 000000 OO0 O 11 ooooie ey ool oo oooe o ooo e o ooe ooo' 0ooooooor o

- 439!]::! Unused EEEEE 10000000000 | 0 00111000 0000000000000000000000000000000000000(

+ 443:![ Unused o 00O000DOO" ! O on e Qen orone oooey v oo 0oool oooo' ooooor ool oooooooo

+ ?ﬂu:': Unused 000 01101 ooo' 1 00O 0000V ) 0000 1 0O0or 1 oo ooo' 1 0ooon ooor o ooav 1 o)

The example above shows five new messages, which have been found automatically.

NOTE: The scan function can also only find messages; it is not able to identify the signals (channels) within the
messages.

Therefore it is possible that it may take hours, days or even weeks before you get the whole message list - because sensors

may send only error messages!

If we know, we can define the channels from the specification. We choose the Setup button and the empty message

setup screen - Can channel setup window will appear (see below).

J1939 support

J1939 is used to enable special decoding of arbitration ID which includes the sender, receiver and the message ID itself.
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.
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Setup messages / channels

Add messages / channels manually - Can channel setup

To add a message manually simply click on the Message M - Add button. The Can channel setup window will

automatically open for the new message:

Can channel setup b

~ Message setup

§EV =00 CAN Standard |

Acld 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 message itself:

Name The name for the message.
Arb. ID # ID number of your message on the CAN bus
Type Selectbetween CAN standard and CAN extended from drop down list. Typs
CAN Standard
Those two differs in identifier length - standard length is 11 bits and

extended is 29 bits.
DLC DLC is the length of the message. It ranges from 1 to 8. As a standard, the DLC is set to 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 ready to define our CAN channels within the message. Press the M - Add button in the Can channel

setup window to create a new channel or % - Delete to remove the selected channel.
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Channel setup

CAN bus

Can channel setup i X

~ Message setup

ABID #
g5 CAN Standard H

Add Delete

MName

Unit

Calor

— Signal setup

Steering wheel Data farmat _ Factar 6 0.04

T

I

Y [ 655.32001

Start hit

Geat o EFE ] o [N
5

Current unscaled value 136
Current scaled value 4

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:

select between Unsigned (only positive integer number), Signed (integer number where the

first bit is the sign) and IEEE Float (floating point number) from drop down list:

BEELIES | nsigned H

Signed

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,

forexample 0to 100 % or 10 to 50 mm

depending on the settings above, the maximum and minimum possible values are

displayed. With selecting button this values can be set automatically.

When you use only a smallrange out of it, you can decrease the display range.

DEWESoft v6.5 - User Guide v1.1.0

© 2007 DEWESoft

page @ 57



Channel setup
Measurement setup CAN bus

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:

{EES ENG_TORBUE

Start bit
Length [bitz]

In this fields array the running number of bit is 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

=
| ge setup
a0 #
Add Delete |
— Signal zetup
Unit _ Stat bit _ Mazirnurm m
Color —| Length [bits] _ Mirirum _m
Curent unscaled valug 3
Current scaled valueg 1 ,1 Fi

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).

£o0 | kBoug Message Wiew DBC librany b messages; 2 channels

Add | Rema | Messages _Channels Import | [ Scan | IREEL

Err. msg 0 /72470

Ve
NAME
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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.

forinformation about message setup see above — Message setup

forinformation about channels setup see above — Signal setup

Delete messages / channels

To delete CAN messages or channels simply press the M - 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:

Analog CAN l GPS | Yideo | Math | Power | Alarms | Analog out | Torzional vibration | Sound levels | Human vibration | Order tracking |

il:.ANl] CAN1 | CANZ
l 1A i DEC lib b oy
500 | kBaud essage eny 1aran me: SETUP
Ermmsg 01250216 Add | Remuvel Messages _Channels Import WS 1439
NAME VALUE

+ Unused aoiill ol nonnno nnonononnnanonog

5 20h Unused BB | 1 00| 00 0ooo! 1] 000 0o oo oo oooo |

MESSAGE list O 00 ood

+ Unused

o 40h Unused " OSOFTON o oo o Oni 000 00001 /0000 ooooo oot I]I]I]EII]I]I]EII]|

+ Unused

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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ONOFF B
*
0.14 Unuszed 5 —_— lde?‘%—l‘l Setup
[ ) CHANMNEL
1525 Unused - CHANNMEL list of — setup | Setup
1]
= superior message il
el e b= ! SteeringWheel ' = 143356 e
3.3 Unused % —— [deg}':! Setup
20h Unused 00700 000000000001 01 0 1|01 0 | 0000000000000000000 00001 0000000000] (=S
43Hz |
30h Unused : noLoad oo Setup
:;:. MESSAGE list Messages
ek Unused 00 | 0O00 000 SETUP Bl Senp
50h Unused 00! | 0000 | 000000 01 0000 00 000 | 00 | 00reeee (T senp
SoHz

The _* button will change to a -~ button and can be used to hide channels.

m Hexadecimal

ARB. Shows the arbitration ID and refresh rate of specific message.
Values can be displayed in Hexadecimal or Decimal form, use & L]
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 messages or 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 at the same time, click on v
. . o . . . m§|EI|E|::t all
the &l icon or right-click into title On / off field at the top of this
Deselect all
column and use Select all to activate all messages and channels
_ #® Show all channels
or Deselect all to deactivate them. 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/off field 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.
Cc channel color selector
NAME - CAN message (channels) name - just click into the NAME field and you can enter the new name
as usual text.
VALUE - current CAN messages | channels value
As a standard the setup displays the current data transfer on the CAN bus in a binary format.
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Click on the &l icon or right-click into title VALUE field at the top m
® Binary

of this column to change the data format from Binary to :
Hexadedmal

Hexadecimal - simply select in list.

Example: displays the current data transfer in hexadecimal form

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.

forinformation about message setup see above — Message setup

forinformation about C and Name column also see — User Guide - Common channel setup

Select messages / channels for storage

When you activate channels for display in On/off column, the Used button offers also a small l - Store button. As a

standard, this button is set active - the message or channel will be stored.

Stare

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 M View button list of defined CAN channels appear:

Analog CAN IEPS | Yideo | Math | Power | Alalmsl Analog oull Torzional vihlalinnl Sound levels | Hu

m KBaud Messoge ey B

Add |Rem0ve| Messagesi Channels CHANNEL
setup

A‘i‘
e
r- Setup

Setup

Setup

Err.msg: 0 /426411

T0R(0.. 14) Unused

10k [15.. 15) Unused

10k (16 20) Unused

T S e
10h (31 .. 31) Unused [deg"fql Selup

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.
VALUE - current CAN channels value and unit
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Measurement setup CAN bus

SETUP - CAN channels (message) settings (see bellow)
After selecting Setup button Can channel setup window will automatically open for enter required

channel setting changes:

Can channel setup B x|

=Ll st superior message

WEN R Steeringw heel

Arb. 1D 4 gl
HITCO CAN Standard
DLC

||

Delay

2| el =
selected CHANNEL channel tict for TG I Y IR G
in message _-cdBIlIND: B =l ©l ol = o

superior message

[ Signal setup

P S TwH_ANGLE Diata format _ [ ) (14375
15

Il

I st [N vainn [EESCUNN e
il Lengh i) [T i (O o

Current unscaled value 820
Current scaled value 35,875

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.

forinformation about channels setup see above — Signal setup
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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 Dewetron VGPS, Leane VSAT, Javad, Microsat or any NMEA compatible GPS

Setup sample rate At least 1 kHz

for hints about GPS Acquisition see — DEWESoft Tutorials

When you select GPS tab on DEWESoft Setup screen, on lower part of screen GPS settings will appear:

GPS channel list with 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 a/l inView and Used satellites constellation on the sky, PPS
synchronization, SBAS or WAAS Differential mode and to show NMEA log information

File Edit Data Displays Spstem Help |

‘MEHMJ‘WHM‘?MEQ

Measure Analyse Setup Overview  Scope  Recorder  Vert rec. FFT Wideo Gl
DATAFILEOFTIONS
File details . ITest ™ Cieate a mulifile [
File directory [~ Stop storing after
C:\Dewetron|Program|\DEWESoft54\Data
10000 vl IAulu vl Ia\waps fast il I
e Adiusted to Es;clerc | Start staring autern GPS channel
Analo } ideo | Math I Power | SETUP
SLOT| ONOH = VALUE SETUP
F——

0 | Unused 15°3,325" Setup

1 | Unused 46°10,297" Setup

2 | Unused _ 387,02 m Setup

3 | Unused 0.0926 km/h Setup

W GPS channel list Setup

4 | Unused

5 | Unused

B | Unused || (el 00m Setup
T Unused 6 Setup
T Unused 544158 Setup
T Unused 0 Setup

10 | Unused 0 mis2 L Setup

BB Information about

[ Difforential synchronization, SBAS or WAAS
| JWIerentisl ' differential mode, NMEA log

on the sky

Show MNMEA log |

After GPS channel setup is done press the Unused button - it will change now to Used - to switch on the acquisition.
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GPS channel list

First let'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 - pressthe Unused button - it will change now to Used - to set the desired
GPS channel active for GPS data acquisition and they are available in allinstruments 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 software 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)

forinformation 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:

-l

— General Current value

Channel name Yelocity

Sk
P —

Colar

Min value _ Maw value

Ok | LCancel |

In the 'General' part of GPS channel setup screen you can enter:

Channel name can be Velocity, Distance, Coordinates,... and are entered as text

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 text

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.

DEWESoft v6.5 - User Guide v1.1.0 page @ 64
© 2007 DEWESoft



Measurement setup Video

DEWESoft Video Acquisition module offers the possibility to acquire video signals together with other
sources. A wide range of cameras is supported.

Required hardware Any AD card, Web cam and Basler/Dewecam

Setup sample rate At least 1 kHz

for hints about Video Acquisition see — DEWESoft Tutorials

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 with
Setup button to call camera setup window

DEWESoft - Setup: FastCam.dss 10|

Fle Edit Data Djspla_l,ls__S_lgstam Help | MI PCI-6250

‘ s | 960 l Sl | VE Pes e [ ‘ (=] @r
Meazue Analyse || Setup | Jverview  Scope  Recorder FFT Store Stop

DATA FILE DPTIONS ==

W I Create a mulifile I Save multiils opt. in setup

File diractory T~ Stop storing after

CAD7 ProjectshDewesoftt 4 dewesoftd _4vtopstDEWESoftiData
D TION RATE EOUCED RATE  STORING OPTIONS

I‘IDDDDD jv IAulo j' Ialways fast jv Stream ta disk |

[Hzéch] T [DSEDC1] S;C [ Start storing automatically

Anallh | Order tracking I Video store option

Store options Frame rate c
amera
Ialways fast j |2DD j

setup

s _E-T'

ABOZfo =
Frame rare: 200 - LISt of connected Setup

Orange Micro i60 cameras L Set
Frame rave: 30.00 fps Sl

After Camera setup is done press the Unused button - it will change now to Used - to switch on the acquisition.

Camera list
First let'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 - pressthe 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
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SETTINGS - current camera settings - manufacturer and name, information about frame rate

SETUP - camera settings and calibration (see bellow)

forinformation 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 Windows application. You can also enter this text on the Video setup screen.

Preview Preview of captured picture.

Cameras settings Depend on used camera (HW) - see below. He can contain: Mode setting, Frame cut settings, Compression and
Resolution setting, Picture setup settings...

1. Basler (high speed) camera setup

Frame rate 200 | fps

FREVBN - 2000 fps

i~ Frame cut

i+ Horizontal ¢ |54U

" Proportional

= Custom i |242

i Picture zetup

Gain

Brightness

Shutter

Mode to set the Frame rate to fps @; select value from drop down list.

Frame cut when we select higher frame rate, the resolution can't be 640x480 (VGA), but it is
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 only way to increase the frame
rate is to reduce the height of the picture (reducing the width will not increase 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).

- 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
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piece of paper in front of the camera for the best effect.

2. directX (web cams and handy cams) camera setup

Camera 1 {Orange Micro iBOT2 USB 2.0 Camera} il
Camera hame Direct sebup  Dialog setup
Caompressian IHGB24 'I
FREVEN - 300 fps .
Rezalution |B4UH4BU 'l
30 -

Frame rate

i~ Picture setup

Exposure — J— ¥ Auta =
Erightrness I J— I~ | st
Contrast — J— = [t

Hug — J— e

Saturation I—J— I~ Fstitor LI

Custom settings Default |

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 I420. 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 result in 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 that it doesn't make
sense to write any camera brand in the manual. Dewetron is all the time testing new cameras on the market, so it

is worth asking them 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 sstupd]| Dialog setup

Compreszion dvad

T esalution T20x576
Cameras own satting
= iate 25

Output

you can call with Output button cameras Properties window with own output settings.

This SW is created by camera producer.
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Picture setup  Whit sliders 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:

AfD2fe
Frame rate: 2001
Orange hdicro iBC
Frame rate: 30.00

Store options

DEWESoft offers three different ways - Storing strategies to store your video data. Select option from drop-down list:

Store aphions

always fast LI

fast on tnger
fast on tigger, glow othenwize

e 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 DEWESoft 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 true

e 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 true - 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.

Reduced frame rate

- Example:
315 if we select 0.1 seconds, this means that video picture will
; be stored every 0.1 seconds
2
5
10
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When you select one of trigger storing option, on DEWESoft Setup screen will automatically appear new Trigger tab to
set up trigger.

5TO 3
e —

Analog! Digilal} Counlel] CAM 1 GPS 1 Math | Alalmsi Analog out]

Start trigger setup

for detailed information about set up trigger see — User Guide - Setup - Trigger
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1.8 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:

e With just two input channels connected to your instrument (voltage and current inputs) and with the DEWESoft
power module functions not only a lots of parameters can be calculated but also many channels can be

produced.

e DEWESoft power module can not only handle the line to earth voltages but also the line to line vol/tages. Depending
on the selected type of wiring schematic the conversion is done inside.

¢ In 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 Phi for each harmonic

¢ All frequencies can be analyzed. In addition to harmonics FFT a full frequency based FFT is available.

¢ If more then one power module is defined each one can have it's own frequency. So it is possible to do power

measurements on different frequency systems with only one instrument at the same time.

To measure Power, we need at least two input channels connected to your instrument for measuring voltage and

current.
Required hardware Any AD card, DAQP-DMM or DAQP-HV, DAQP-V or MDAQ-V or PQL print
Required software SE or higher + POWER option or EE
Setup sample rate At least 5 kHz

for hints about Power module application see — DEWESoft Tutorials

forinformation Power module see — DEWETRON DEWESoft Power Software User Manual

After required hardware installation and setup according to

. i Analogl CAN | GPS | Vide-_’lJI Math '.'imingI Alalmsl Analog o
manufacturer instructions (this procedure is to perform only by installation B =

@nable math
new or changing hardware), DEWESoft Power m le Default fequency  Default voliage
ging ), o o odu ¥ Power calculation ﬁ ITLV
measurement is allowed by selecting the Power module checkbox T Soond tavel rotorlIEC 60851, EC 60804, IEC 61672)
) I_ Human body vibrations (IS0 8041, 150 26311, IS0 2631-5)
in System — Hardware setup —» Math tab. I Order tracking
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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
50 A I

B0
400
200
varnable

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.

AMBLIFIER @18
DAQP-DMM
400 .. 20 kHz

e -
10% .. B0 kHz T [] 10

To use Power module, please select and set up voltage and current analog channel(s) in Analog tab

see — User Guide — Analog in Channel Setup

NOTE:

Note that we need to have the correct unit for voltage and current. VVoltage 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.

Settings on Module section depend on used DEWETRON amplifier (see above — 'Required hardware").

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. In most cases it is more than enough to measure the voltage directly with
Dewetron amplifier.

Example: Since the input voltage of DAQP-DMM is +1000 V, the direct low voltage grid can be measured directly
without any need of additional transducers.

It is very important that the 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 cut the signals already in the range of the measurements. Sometimes this is needed, but
more often this filter is set 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
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Add / New Power module

DEWE Soft _ ol x|
File Edit Data Displays System Help | Mo A0 hardware
e (7 [ =
Measue Analyse Setup Overview  Scope  Recorder  Wert rec. FFT Wideo
-
File details ... Create a multifile W
= : e Storing
C Da i settings and options
10000 - aito - always Fast x
[Hzich} [sec] © i .
L diusted tn 01 sac Start storing automatically J
Analog I Digital | Counter I Malhf POWE%nalog out
-

g [ A

initial Power module
settings

When we switch first time to Power tab, this tab area is empty (also Order tracking module list), except there only ﬂ -Add

button is active.

After selecting a Power tab, press ﬂ 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.

Delete Power module

Modulc THENES R 0

Module 0

Each module can be deleted by selecting him and then using ﬂ minus button.

WARNING

Think well before using this command, while we can't return deleted module not at all!

Basic procedures of Power application setup are:

e Power module setup for applied hardware

e Calibration current
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Power module setup

After adding new Power module screen like this will appear:

Analng] T module |i5t‘ Hath | Power Ir'\nalng null
add / remove

| module buttons

Line frequency Cutput units Freguency source
|5l] = Iw (W oy |

common Power

[Module 0

(Power system configuration
I‘jingle phase LI

¥ Current channels

MNumber of cycles

MNominal voltage

Module wiring scheme
and Input channels selection

mudule settings
L |10 =l J230 [ ]
i u1 l—_l 1 E Channels: Vector scope |
I Harmonics 10 |A|| + | ehizse armes
— I " Fo
<>_‘ lﬁ [~ THD 40 I | lnpedence
s I | Irtethiamanics

[ Periodwvalue=  Output channels definition

and Checking output values

™ Flicker

A

This screen has the following main sections:

e Power system configuration
e Common Power module settings

e Wiring scheme / Input channels selection

Power system configuration

We can define type of power system from Power system configuration drop down

list.

DEWESoft enable following types of power modules:

e Output channels definition
e Checking output values - vector scope

e Current calibration

Fower system configuration

r

Single phaze

3-phasze star
3-phaze Aron
3-phaze delta
I-phaze ¥

e one type of Single phase with enabled / disabled Current channels

o four types of 3 phase systems:
- 3 - Phase star
- 3 - Phase Aron
— 3 - Phase delta
- 3-PhaseV

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

forinformation 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

e Current channels and Calculate line voltages

forinformation about Current channels and Calculate line voltages see —» Output channels

e Line frequency

me:j:]requency = Line frequency depends on the grid frequency. We can have 16 2/3 (in trains), 50 Hz

16 2/3

(Europe), 60 Hz (USA); 400 and 800 Hz (vehicle power systems) or Variable (for

60
400
800
Yariable

frequency converters).

o Number of cycles

NurE:::er EEEEED Choose from drop down list. Standard values are 10 for 50 Hz grids and 12 for 60 Hz
grids. This basically defines the measurement interval.
o Output units ¢ Nominal voltage
Clutput units . Mominal voltage .
;f—;, Choose power unit for |EE—_I Choose nominal voltage of your
g your system from drop down 230 system from drop down list.
kw/ .
Mw list.
e Frequency source
Fraquency source Source for frequency measurement can be: Voltage ,

Yoltage hd

....................................................... . Current or External input channel and can be selected from

Current dI’Op down list. Frequency source
External iExlernaI j Al 2 j
When we select External as source, input channel for this ALD
Al1
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 mostly used on distributed systems when we want to have only one source for frequency.
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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.

Module wiring scheme

This scheme depends from selection in Power system configuration and Current channels field:

e Single phase

Currentchannels choice = enabled (default) Currentchannels choice = disabled

e 3 - Phase star

Currentchannels choice = enabled (default) Currentchannels choice = disabled

e 3 - phase Aron

Currentchannels choice = enabled (default) Currentchannels choice = disabled
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e 3 - phase delta

Currentchannels choice = enabled (default) Currentchannels choice = disabled

e 3-phaseV

Currentchannels choice = enabled (default) Currentchannels choice = disabled

Input channels selection

DEWESoft 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:
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Output channels definition

When _Channels | button is selected, on right left lower part of the DEWESoft 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:

e Single phase
i Channels

additional output channels: [ Harmaonics

CTHD fao

In this section we can select for this power module type following

Harmonics

- THD

[ Period values

Period values

Flicker [ Flicker

1. basic output channels — no option is checked

DEWESoft automatically create following output channels:

Currentchannels choice = disabled Currentchannels choice = enabled
= Single phase ~ | (W} Current channels
Single phase -

Current channels

I—i Al

AlZ | Al3 |
Al4 | AlS |
U_H1 | U_rms |
Frequency
To'Used" analog channels voltage (U_H1 and U_rms) and To basic channels (see on left) emphasized channels are added —
frequency channels are added. current and 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:

Channels Yector scope I Background harmonics I

¢ define number of harmonics (with enter value in this field)

®H armaonics |3 IAII - I||: Ehsse angles

¢ select All or only Even or Odd harmonics from drop down list T Impedance

Harmonics I Interharmorics
. . . . i
« select additional harmonics option: phase angles, P,Q, S -
Impedance, Interharmonics (see additional harmonics option
below)
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Background harmonics

On upper picture you can see additional Background harmonics |

Channels I Yector scope |l Background harmonics I

button, which appear by checked Harmonics option. The
. [ Usa background harmaonics for voltage
background harmonics are used to compensate normal load and I Uss background harmonics for currsnt

to see the difference from this normal conditions.

When we select this button two option can be selected to use and define background harmonics:

e Use background harmonics for voltage e Use background harmonics for current
@Use background harmonics for voltage I Use hackgraund harmanics for voltage
Use hackground harmaonics far current Use background harmaonics far current
\»"nllagel Capy | Paste | Use current Current | Capy | Paste | Use current
Harm.  [Uipd [utphi | Harm  [11[&] [nphi |
2 il i 2 n 0
3 1] 0 3 0 0

When one from this options (or both) is checked, table with voltage (U1 in V unitand U1 phi - phase angle) /

current values (11 in A unit and I1 phi - phase angle) for defined number - 1 background harmonics appear.

Inexample above we have selected 3 harmonics, therefore voltage / current value for second and 3rd harmonics can be defined.

Table Voltage | current values can be defined with:

Yoltage | Copy | Paste |
- selecting cell and enter value Harm. U1 ] |U1 @i I
- Copy and Paste function : I
3 04112 B4.2
- selecting Use current button to enter current value in table
cells (see right)
When both options for background harmonics are lse background harmonics for voltage
. . se background harmonics for current
checked, table with current values appear in separate tab
. Voltage | Current I Copy | Faste
(see right). :
Harm. [Uipg  [utphi |
e 0 0
£l 0 0

DEWESoft create following harmonics output channels for Single phase Power module
(example for 3 harmonics and Currentchannels choice = enabled):
To basic channels for All Harmonics (see above) emphasized  To basic channels for Even Harmonics (see above)

channelsareadded — current and power harmonics emphasized channelsare added — current and power
channels. harmonics channels.

Single phase - v Single phase
lan e

When Currentchannels choice = disabled, current channelsare Inabove example odd channels are not created (except ..._H1 —
notcreated (e.g. aboveonly U_... channels). see note above).
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When phase angles, P,Q, Impedance and Interharmonics option is selected, DEWESoft 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:

CHANMELS Single phase hat |

v ) Current channels

v Hammonics |3 |AN =] (#)phsse angles

11 » o

A2 Al 5 e

A4 | als o aH

o =

Uz

U s ohiiHz | ghilnz n—

1_H1 |_HZ | ohi |_H2 | phi |_H3

12 Loms | frecvensy |

For Even Harmonics odd channels are not created (except
..._H1 - seenote above).

¢) Impedance option is checked

To basic channels for All Harmonics (see above left)
emphasized Impedance Z channels are added

CHANMELS Single phase hat |

v ) Current channels

v Harmonics |3 All = | () Impedarce
| |
A2 | Al o | oH
Z Z_H1 P_H!
5 5 M
zZH2 Z H3

Ehi_H1
U_rms I_40 z I
1=t I_H2 Z_H2 | Z_H

) Lms Frequency

P o

For Even Harmonics odd channels are not created.

3. THD option

b) P,Q option is checked

To basic channels for All Harmonics (see above left)
emphasized P - active power and Q - reactive power
channels for each harmonic are added:

CHANMELS Single phase hat |

v Harmonics |3 Jan | (V)FPQ

v ) Current channels

e [ F_HZ P_H2

= = o

Al4 ] B | Q H2 Jut

Hae Q_H3 .2 ! 22
we = a_mi a_m2

For Even Harmonics odd channels are not created (except
..._H1 - seenote above).

d) Interharmonics option is checked

To basic channels for All Harmonics (see above left)
emphasized Interharmonics ..._IH channelsare added

v ) Current channels

v Harmonics |3 (ANl ~| (v} ntetharmanics
e . .
= I I_IH1 I_IH2 ﬂ
as | y/ I_IH3 o
I e — = =
U_IHO U_IH1 o o
u_H2 U 2 br P
—— L_H1 &_H1
— e —

L =

For Even Harmonics odd channels are not created.

We can calculate THD = total harmonic distortion (sum of

all harmonic values).

T

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).

v ) Current channels

CHANMELS Single phase hal |

v )THD |40
o P
THD_U THDEven U |l o0
THDOdd_U THO_| enipn | pnin
T | e
= Gaa_u THo
F q 3 rnDE‘ve'_I. | I ;DIQGG_I
5 PF Fraguency
o QH

To basic channels (see above) emphasized THD channels are added (not only for voltage and current but also

their odd and even harmonics.
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4. Period values option

We can calculate Period values = values for voltage, current - Periods  Overlap
v Period values I ," ,I
and power for: d 0=

- Periods =each =1, 1/2, 2 or 4 period can be selected

. . Periods Overap
from drop down list and with 1 LI 0% j
- Overlap = 0%, 25%, 50% or 75%, which can be 1/2 lz
selected from drop down list 2
4 il

This is very helpful for triggering.

forinformationabout 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 only for voltage and current but =i

also for all powers: S - apparent, P - active, Q - reactive). o

5. Flicker option

The flicker is actually power quality parameters measuring low frequency distortions of the voltage.

Pt tire Pl time Calculate for

¥ Flicker |1l.'l |12l] min ISlar vl
Calculation overlap |1 Ev ><|1 vl W

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 PIt 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
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To create flicker output channels this option must be

checked.

Single phase - | v Cutrent channels

v ) Flicker

To basic channels (see above) emphasized flicker (powers) B5

P... channels are added.

e 3 phase systems

In this section we can select for this power module type following

additional output channels:

- Harmonics

THD

Period values

Symmetrical components

I Channels

I~ Harmonics

[~ THD

[0

IW_

™ Symmetrical companents

™ Period values

[~ wWavefarms

- Waveforms I Flicker
- Flicker
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.

1. basic output channels — no option are checked

DEWESoft automatically create following output channels:

Currentchannels choice = disabled

Calculateline voltages choice = disabled

CHANNELS 3-phase star b

- Current channels

Calculate line voltages

A Al 1 U_L2Z_H1 Wrms L2
Al2 Al 3 U_L3_H1 U_rms_L3
Al 4 Al S Frequency

U_L1_H1 U_rms_L1

To'Used' analog channels voltage (U_Ln_H1 and
U_Ln_rms) and frequency channels are added.

Currentchannels choice = disabled

Calculate line voltages choice =

enabled

-

" Current channels

W JCalculate lin

ewoltages

U ms L23 II

To basic channels (see on left) emphasized channels are added —

betweenlines voltages channels.
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Currentchannels choice = disabled
Calculate line voltages choice = enabled

v )Current channels Calculate line voltages
g Al 1_L2_H1 I_rms_L2 QH_L2 DH_L2
AlZ A3 PL2 QL2 P_L3_H1 Q_L3_H1
Al4 AlS s 12 PF_L2 S_L3 H1 phi U_L3_H1
U_L1_H1 U_rms_L1 D_L2 QH_L2 cos_phi_L3_H1 phi_L3_H1
I_L1_H1 I_rms_L1 DH_L2 P_L2_H1 P Q
P_L1 all QL2 Hi 5_L2_Hi s FF
s_L1 PF_L1 phiU_L2_H1 | cos_phi_L2_H1 D QaH
D_L1 QH_L1 phi_L2_H1 U_L3_H1 DH P_H1
DH_L1 P_L1_H1 U_rms_L3 I_L3_H1 Q_H1 5_H1
@ L1_H1 S_L1_H1 I_rms_L2 FL2 Frequency
cos_phi_L1_H1 phi_L1_H1 [ s_L2
U_L2 H1 U_rms_L2 PF_L3 D_L3

To basic channels current and power channels are added.

When you compare channels on above picture with created channels for Single phase, you can see that for 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 only the 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 only the same kind output channels for second - L2 and

3rd - L3phase line are created.

4. Symmetrical components — Symmetrical components option is checked

3-phaze star -

We can calculate Symmetrical components by selecting

check box. Symmetrical components are available only on

three phase systems and tell us the unbalance of the grid.
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5. Period values output channels — Period values option is checked

For information about this option settings and output channels — see above — Single phase Period values

option

NOTE: Additional to Single phase Period values channels only the same kind output channels for second

- L2 and 3rd - L3 phase line are created.

6. Waveforms — Waveforms option is checked

M 3-phase star >
If we measure line to ground voltages, we can calculate V) Current channels (V) Wavefarms

Calculate line voliaes

Waveforms for the line to line voltages by selecting this ;

QH_L3

FL3

OptIOI’l ..u-< .I:,_ f_l_: j=_;i 513 M1

U_L1_Wi U_rm_L° o_L2 SH_LZ wn_phi_LI_H1 phi_L3_H

U2 u_23 |]¢—

7. Elicker 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 only the same kind output channels for second - L2 and

3rd - L3 phase line are created.

Checking output values - vector scope

When MI - Vector scope button is selected, on right lower part of the DEWESoft Power Setup screen the

vector scope instrument is 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. It is also possible to show the phasors for three phase systems.
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forinformation about Vector scope see — DEWETRON DEWESoft Power Software Reference Manual

Examplefor Single phase system:

Powser system configuration Line frequency Cutput units Frequency source
lSingIe phase :J iSl] _Vj IW’ _VJ l\l"oltage _'_i
¥ Current channels Nurnber of cycles Mominal voltage

[10 =l 230 o

u

Al D =Y j Channel (l' ackground harmonics

— User Guide —» Vector scope

Calibration current input

The currents will be measured:

¢ high currents with two principles Rogowsky coil or 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,

where we need to cut the wire to include the shunt in series. We have to be also very careful not to exceed maximum

current of the shunt.

The current converters have the voltage output, so we measure this with Dewetron DAQP-V, DAQP-V-A or MDAQ-V

module.
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1. Scale the current clamps

This can be done from DEWESoft Setup — Analog tab Channel setup for the current measurement used channels.

forinformation 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
current I in unit A.
It is very important that the 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.

forinformation about Modules 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 DEWESoft that we have a sensor which is not perfect and
enter somehow the transfer curve of our sensor. Transfer curve gives information about amplitude and phase for

sensors at certain frequencies and from this information DEWESoft can compensate the errors.

forinformation 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 sensor for current
channel, open the Sensors tab and choose in Sensor field the serial number of 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 enter a 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.

For backgroundinformation about Power and power quality measurements — see book —

Power quality the new challenge by W. Schoeffer, published by Dewetron
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1.9 General mathematics modules

DEWESoft has many different data acquisition sources. Taking raw data measurement is often not enough to
come to the wanted result. Data processing is one of the most important features to be able to recalculate
signals, filter them or make other signal processing. The following section gives an overview of basic
mathematic modules.

Enabling Mathematics and Filter

First you have to make sure that the mathematics is enabled. On the DEWESoft Setup screen next to the Analog and
the other available tabs, a Math tab has to be displayed. Otherwise please refer to Installation Guide - Mathematics

Setup to enable the mathematics functions.

On the DEWESoft Math setup screen, you will get basic icons to add new mathematics module:

J3E — Formula module % .| — Curve modules —» « Reference curve

XY reference curve

e FFT reference curve

]”rrT .| — Filters — o IIR filter r}l,'::fii .| — Dynamic signal
analysis section :
o FIR filter y = o CA Noise
e FFT Filter « Exact frequency
e Angle sensor
.| — Statistics > « Basic statistics

e Latch math

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:

~ DEWE Soft
Fle Edit Data Displays NET Swstem Help \[E"Er

oo | B | G| ([ FET s ek F O L = BN S [e]
Meazure Lnalyze Setup Ouerview Scope Recorder  Wert rec FFT Videa GPS Prwer Store
File details ... ITesl I Create a multifile I Save mulifle opt. in setup
File directory I Stop storing after
C:\Dewetron'\Program\DEWESofté4\Data
DYMNAMIC ACQUISITION RATE STATIC/REDUCED RATE ~ STORING OPTIONS
|1 oooa vl IAutD - l Ialways fast b l
[Hzich] © L

Adiusted to IUS?:; Start storing automatically

Analogl Digilall Cnunlell CAN | GP%
w2 R

er | Alarms I Analog out I Torzional vibration I Sound levels | Human i

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.

x 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.

T If you want 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.

l If you want to move the channel downwards, simply select desired filter or function with 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. DEWESoft 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. DEWESoft will then first calculate the formula and after that calculate the filter.

For extensive calculation DEWESoft 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 split on several cores. If the

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 DEWESoft Math setup screen any button with specific Math function (e.g. formula E

button), a new Math channel is displayed:

Analog | Digital | Counter | CAN GPS ’ Malh‘.i{iner Alarms | Analog out | Torzional vibratic

@Bk X 1

The columns in the new Math line look like similar to the analog channel setup:

* On/Off - activate / deactivate the channels

o« C - channel color selector

e NAME - formula / output channel name

o VALUE - formula preview (symbolic description) and the calculated values
o 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

iz NAME
In first channel row of Name column the symbol with title Formula is displayed.

Formula

In second channel row of Name column the name of the output channel created with

the formula is displayed.
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VALUE

In first channel row of VValue column the description of math module is display. For formula a symbolicrecord of formula
is displayed:

‘Current™*\oltage”

for filter, the filter settings are shown:

Basic statistice RMS, AVE, MIN, MAX, PEAK block based ; bt=0,1s

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.

, MIN, MAX, PEAK block based ; bt=0,1=

If there is an error in the math module, the error caption will appear:

Channel not found

There are several possible errors:

Channel not found input channel is not found (it was deleted or renamed, for example)

Syntax error 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

'Current''Voltage'

=0V Auto

Mayx value

Max
RMS 93 -
a‘!’e'f' General - DUTPUT -

n setting 8

I | syo iy |||

Formula editor
TRUNC| ROUND| RND
LOGZ | LOG1D LN EXP

Functions |Triq0n. Logic
|| Signals | heasure | Events

L )

INPUT / OUTPUT setup

There are two basic options. The formula parser or reference curve can have several input channels, but just 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 result is 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 de selected 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 first line of channel name holds the name of the output channel. This name will appear in the channel
setup list and 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 current in

math formula, the resulting unit is V*A=W. These units must be defined by the user.

Min val The user scale Minimum and Maximum values can be set here.

Max value | Sl

Minimum and maximum scale is used in the display as the
Max val

default and full display range. The maximum and minimum can Max 0.2612 -
RMS 0.07551 -
be set automatically or manually by entering the value in the fusiads ey I

fields. Then the max value is not shown in the bar graph since it
is displayed in edit box.

Min value |

Max valuel Apply to this channel in all modules

Apply to all channels in this module
Apply to all channels in all modules

Rightclicking on the edit box for min and max values gives us EXAE

few more options:

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.

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.

o NVNCT I -
oureur % RIS
v BMS MIN 3| ¥ Average
< RMS > [ Quadratic Rl
Iv Average WE=A Voltage /MIN ¥ Minirmum
WET=E Voltage fRMS I B e _ ¥ hesirmurmn
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The DEWESoft formula mathematics enables the user to use a formula parser with algebraic, logic, trigonometric and

other functions to recalculate one or several input channels.

When you choose on the DEWESoft Math setup screen button with ﬂ - formula icon, a formula Math channel is
displayed:

Analog | Digital | Counter | CAN GPs ( Math i'inel Alarms | Analog out | Torzional vibratic

@)= X1

CA
~ HBEE
IS

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.

Formula setup

"Current' "Voltage'

=0V Auto

Mayx value

Maz
RMS 93 -
a‘!’e'a General - DUTPUT 1:

n setting F

I | syo iy |||

Formula editor

oz o] o | oe|

Functions |Triq0n. Logic
|| Signals | heasure | Events

L J

The left side of the display is standard display setup, described in Setup screen — see — Setup screen and basic
operation. The only difference 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:

Manual

Single value

Auto The sample rate divider will be assigned automatically. Forexample:

- 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 will be matched to the input channel with the highest rate.

Manual This function will override the logic of automatic Sr dDiv assignment and will set the sample rate
divider manually. This is useful to make interpolation of input asynchronous channel, because
each asynchronous channel is interpolated before it is calculated. This gives a smoother curve and

more precise results.

Single value The result of mathematic is only a single value. Single value is a special type of DEWESoft
channel where the result is not a set of values with time stamp, but always just one value. This is

useful for calculating cumulative values.

Manual Single value
SRdiv SR SR
Max value : 7 Max value 12 = Max value ]
|
'ﬁ'ﬁ’é Uuﬁggéf - Max 0.316 g Max -ggg;gg - S
Yerage ,’ : Average £ - 1“ yerage ) : :
o it o g frees s
20
Min value | _— From I|St we can Select Manual Min value _—
values from 1 to 500.
Formula editor
The right side, 'Formula’ part of the Formula setup window contains:
e a formula preview at the top
o 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

Formula display
'Current'"Voltage
Enter or edit
formula

‘Current "®#'Voltage'

IV | syo g ||

|
SQR N‘:"‘" HS SGN |

F la Creat . list of all
gRma ieaor available channels
with mathematic ;-

functions and operators

LOG. 2

P

Functions |Trig0n. Logic
Signals | Measure | Events

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')

i Fommula

DEWESoft allows doing mathematics on mathematics in any _
i 5 .. 'Filtered Current’
Power' - ['Filtered Woltane '(T))

combination. The Formula interpreter allows also enter complex

formulas (see right).

If you do a mathematic operation on two channels with different

W[ ey [« ]+]

sampling rate, the two channels will be synchronized to each

other. The values of the slower sampled signal will be repeated e

for the calculation with the faster sampled signal until a new | sar | sert| ass | son | |

value is available.

All available channels are displayed in the selection list. For DEWESoft it makes no difference where the data are coming

from: analoginput, CAN, mathematics, GPS,... - even different sampling rates are no problem.

In list of all available channels we can see:

¢ all channels — select All chs tab

¢ analoginput channels — select Al tab

e power channels — select Power tab

e mathematical channels — select Math tab

DEWESoft allows different types of mathematics, which are grouped in six tabs. 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 errorexamples:
Channel not found Syntax error Invalid function name
=gr( 'HC114TAS' ) )-24+ ' 'Total Total ma =qri 'HZ11
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When you have entered your formula, press the OK button to leave the setup. Now a new line has been added in the

mathematics overview screen:

Analngl Digilall Counlell CAN | GPS  Math | Power | Alarms | Analog oull Trigger | Torsion.

RS- R

ONOFF

X 11

Formula *Current™Voltage'

See next page to have a complete list of available operators and mathematical functions.

DEWESoft beside General mathematics in Basics operators allows different types of functions, which are grouped in

six tabs in Other math functions section of Formula editor:
e Functions « Logic « Measure
« Trigonometry « Signals o Events
forinformation aboutinteresting use of mathematics function see also:
— Example of logic functions — Example of measure functions
— Example of input events — Example of stopwatch

— Example of signals

Basics operators

DEWESoft offers following general mathematical functions - Basic operators section:

General mathematics
Function Syntax Description
+ expressionl + expression2 expressionl plus expression2
- expressionl - expression2 expressionl minus expression2
X expressionl * expression2 multiplies expressionl by expression2
/ expressionl / expression2 divides expressionl by expression2
@) (expression) brackets expression
A expressionl ~ expression2 raises expressionl to the power of expression2
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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.

Other math functions

B === =

Tunc] roune| we |
os toet9 | B
FFungians ]| Tricon. | Logic |

Signals | Measure | Ewerits

Functions

SQR SQR(expression ) square
SQRT SQRT(expression ) square root
ABS ABS(expression ) absolute value of expression

sign
SoNexpesson)

expression < 0: output = -1
TRUNC TRUNC((expression ) truncate tointeger expression
ROUND ROUND(expression ) round expression to nearest whole number
RND RND random number between 0 and 1
LOG2 LOG2(expression ) logarithm (base 2)
LOG10 LOG10(expression ) logarithm (base 10)
LN LN(expression ) natural logarithm
EXP EXP(expression ) exponent (eexpression)

Trigonometry

The Trigonometry tab contains all required angle based functions.

Other math functions

{Trigen. | Loic |
Signals | Measure | Events |

Functions
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Trigonometric functions

SIN SIN(expression ) sine of expression

COS COS(expression ) cosine of expression

TAN TAN(expression ) tangent of expression

Pl Pl constantpi

ASIN ASIN(expression) arcsine of expression

ACOS ACOS(expression) arccosine of expression

ATAN ATAN(expression) or ATAN(X,y) arctangentof expression or arctangent of x/y
Logic

Other math functions

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 be first digitized before used on this operators
(like 'velocity'<100).

_Functions | Trigon. Fiogie

forexamples see — Example of logic functions

Signals | Measure | Ewants

Logic functions

< expressionl < expression2 if expressionl is less than expression2 then outputis 1, else 0
= expressionl =expression2 if expressionl is equal to expression2 then outputis 1, else 0
> expressionl > expression2 if expressionl is greater than expression2 then outputis 1, else 0
<= expressionl <= expression2 if expressionl is less than or equal to expression2 then output is 1, else 0
<> expressionl <> expression2 if expressionl is less or greater than expression2 then output is 1, else 0
>= expressionl >= expression2 if expressionl is greater than or equal to expression2 then outputis 1, else 0
NOT NOT expression negation; expression = 0: 1; expression = 1: 0;
logicand
1AND1=1
AND expressionl AND expression2 1ANDO=0
OAND1=0
0ANDO0=0
logic or
10R1=1
OR expressionl OR expression2 10R0=1
OOR1=1
OORO0=0
logic exclusive or
1XOR1=0
XOR expressionl XOR expression2 1XORO0=1
0XOR1=1
0XORO0=0
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Signals
Depending on the application, generated signals may be required. Therefore you
SCNT | SR | TIME |

can select the common signal forms in the Signals tab.

forexamples see — Example of signals

SINE ‘SQUARE‘ TRLAN‘

o= |

Signals I

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(f [,ps ]) Generates a sine wave with frequency f [Hz] optionally with phase shift ps [radian]
SQUARE SQUARE(f [,ps ]) Generates a square wave with frequency f [Hz] optionally with phase shift ps [radian]
TRIAN TRIAN(f [,ps ]) Generates a triangle wave with frequency f [Hz] optionally with phase shift ps [radian]
NOISE NOISE Generates noise (random number between £1)
NOTICE: Generated signals can only be used for mathematics, display and storage. It is not possible to use them

for analog output!

If you require analog output (e.g. from a function generator) you have to use the DEWESOFT-OPT-FG option.

for details about Function generator see — User Guide - Channel Setup - Function Generator

Measure

Different measurementvalues and information are available in the Measure tab.

Again here the conditions have to be logic operators. It will again not work to write
PULSEWIDTH | STOPWATCH |

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 B ‘ == ‘
'Input TTL'>2.5 give logical 0 or 1. = | = |
HOLD | TRIG |

forexamples see:

heasure I

— Example of measure functions

— Example of stopwatch
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Measurement functions

PULSEWIDTH | PULSEWIDTH(cond [, rearm ) Measurgs time [s] between two cond edges (cond jumps from 0 to 1), rearm
edge optional

STOPWATCH | STOPWATCH(cond1, cond2 ) Measurestime [s] between cond1 and cond2 edges (cond jumps from 0 to 1)

MEASDIFE MEASDIFF(value, cond, cond2) ;\r/IOe;sg:gsl\)/alue difference between cond1 and cond2 edges (cond jumps

EDGE EDGE(cond [, rearm ]) Retu_rr_15 1 when the cond changes from 0 to 1 and have again optional rearm
conditions

ECNT ECNT(cond ) Counts number of edges for cond (cond jumps from 0 to 1)

ICNT ICNT(cond ) Counts all the samples where the cond have a logical value 1

HOLD HOLD(value, cond [, rearm ]) shows_ and holds value, when cond goes from 0 to 1 with optional reams
condition

TRIG TRIG has a value of 1 when a store condition appears

Events

Other math functions

The Events tab allows defining keys as signals. Each time when you press the
defined key, you receive a peak in the signal. You can display that e.g. in the

recorder, scope, etc.

forexamples see — Example of input events

Signals !__Mgasure Events

Functions |1Ig_DLI Logic ||

Event functions

Generates pulse (transition 0 to 1 and back) if key with matching ASCII code is
KEYPRESSED | KEYPRESSED(ASCIllcode) | pressed.
| Example: KEYPRESSED(32) outputs pulse if Space key is pressed.
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The result of logic operators is always O 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 result in cutting the negative part of the signal.

o Seope

T | i e . B L e ol
] oo - s *
S 1 N i N e Ty

(3]

-2.00 .20 0.40 040 420 2.00
l ' = s I L i \; - et AR 2 ¥ - x F el - 1 T - S'C.Dp'E " Lt : F ¥ S -1 1 AT a LR b s A b . ¥

200 420 040 040 120 200 2
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The input events combined with count procedures are very useful for counting events (for example event counting).

2d/(39)) - ecnt (keypressed(37))

The example above counts up when the right cursor key is pressed and counts down when the left cursor key is pressed.

4 Rec
T T o o O e e e T e e i T B o g e |
| I | |
I I I I
I I I I
I I I I
I 1 I I
I I I I
I p— 1 I I
| [ i ! |
Y o __'|“ _____ 7 [ =
I 1 I I
I 1 | I
I I I I
I [ I I
I T I I
| I I |
I 1 I I
I 1 I I
s R | e e B =1
= I 1 ‘ I I
- I I I I
I i, — J I I
| 1 | |
I I I I
I 1 I I
i i i i
1 APy U P L, ot e e o o il e e —
| I I I I
I I I I
| I | |
I 1 I I
I | I I
I I I I
I 1 I I
1,146 3.646 6,146 6.646 11,146 %
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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 Hz frequency and 180 deg phase is defined.

sine(1, Pi)

Math C
Math 2; - [-]

O W

9,037 9,662 10,287 10,912 1‘I.EI3?|r _%

To generate signals with variable frequencies, it is better to use function generator in Analog out section. The Test AO is
free of charge and can produce signals with variable frequencies, amplitudes and phases.

DEWESoft v6.5 - User Guide v1.1.0 page 102
© 2007 DEWESoft



Formula editor
Measurement setup General mathematics modules

The following example shows the measurement of pulse width. Let's say that the input is 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 "F1'>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 (Math1l).

SR T S B
© 12,56 ! ! 7
| | |
| | |
171 | | |
— 4 | | | |
=21 : A A : f 7
= y\ﬁ_ Al *Jrvwﬂrw/»\wmﬂﬁmwm W _
0] I I : Z
wl I I I I
=3 (I I R R
117,13 1250,00 2500.00 3750.00 5m:rn.nu@
4 Scope . L
o : : :
LLI 3 : oy
=4 ; i
: %, i
L Sl T ARFRAATALEIY AT
[ ATy ¥ ;
- § S
0,50 -0.30 0.10 0.10 0.30 0.50(=)

‘pulsewidth’ function is useful for digital signal. The resolution of measurement is limited by the sample rate.

If we want to measure the pulse width or frequency of sine waves, it is better to use Exact frequency math module,
described in the following chapters.
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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 Velocity < 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.

Stopwatch: t [s] ACT I M2asDiff. s [m] ACT

50
300
e

5
a5
25

L

3
2

MeasDifl, s [m]
25
Velocity: - [kmih]
150

25
TE
1

1

0.000 2.105 4211 6316 B842=

Version 6.5 is by far better in calculating the distance and time of travel since it 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 DEWESoft 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:

WALUE

gwpass, Order: 6, FHigh: 100

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 type and his name appears on title line of window:

o IIR Filter setup
¢ FIR Filter setup

e FFT Filter setup

Add new Filter

Available Filters on Math setup screen are: IIR Filter, FIR Filter and FFT Filter. New Filter can be added by

selecting:
. . . . . . FFT
¢ basic add Filter button (when appropriate filter is shown on icon) | -
e from the Filter list — for filters list display select = triangle sign on basic button FET

When we select Filter from list, icon changes to selected filter, so we can choose the same
filter again by simply clicking on the basic add Filter button.
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When you press the Setup button on new activated IIR Filter line, the following IIR Filter setup window will open:

lIR Filter setup

IR Filter seftings

58

Type Protalype Butt b .
] 1IR Filter settings

L

Fesponse | Zeros & Poles |

o | e |
= kel

Available channels

T

Wl =B Voltage /Filter
Units _ Caolor
SR div I

[TETRT T Automatic |

Max 0.4257 -
RMS 0.2551 -
Average 0.06066 -
Min 0.3073 -

Response curve preview or
Zeros & Poles preview

alinput] blrecur.] alinput] blrecur.) afinput) blrecur.)
General (OUTPUT) z0 1 1030 1 10585 1 1075
Min value settings _ i 2 -20231 2 -2023.1 2 20231
z-2 1 997,07 1 968,54 1 952,07
.

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 new filtered value is calculated from the current and previous input values

as well as previous output values.
That's the theory. In practice we can say that the IIR filter is a direct equivalent to the RC type's analog filters.

For example we can achieve exact theoretical low pass, high pass, sound weighting and other standard filters which were achieved by analog
circuits in classic 'old school' instruments.

IIR Filter settings
Click on the icons at the top to select between:

b ol Rl 1 e 5%

Standard Integration Double Derivation Double Custom
integration derivation
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1.9.3.1.1 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:
e Type and Prototype ¢ Ripple
e Order e Scale

e Cut-off Frequency - FLow and FHigh

You can see effect of these settings directly on Response curve / Zeros & Poles display for Filter Type: Low

pass, High pass, Band pass, Band stop and different Prototype.

|IR Filter settings

& B

Bt
Type Fratotype Butterworth H
owcer ] PLow [N +e  Fhion TN -

Fesponse | Zeros & Poles I

afinput] blrecur.] alinput] blrecur.) alinput] blrecur.)
2l 1 1030 1 10585 1 1075
Cz-d 2 20231 2 20231 2 -2023.1
z-2 1 957,07 1 9EB54 1 962,07

Type of Filter

You can select Type of Filter from list between:

* Low pass Toms

Low pass filters cuts the high frequencies of the signals.

Band pass
Band stop

e High pass
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, 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:

o Chebyshev Protatype

Sometimes the selection of the filters is defined by the application, but in general, the Chebyshey

Beszel

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. It is also known as maximally flat magnitude, suggesting that the filter

response is really flat in the pass band.

e 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
the Butterworth the roll-off is (-20 db/decade)*order, so for the sixth order the roll-off

would be -120 db/decade. That would mean if the amplitude at 100 Hz (already in the stop
band) is 1, the amplitude at 1000 Hz would be 1E(-120/20)=1E-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.

Cut-off frequency

You can enter Cut-off frequency:

e FHigh - High frequency
4300 5
You can enter FHigh for Low pass, Band pass and Band stop filter. el - i 2
e FLow - Low frequency
{ 200 i
You can enter FLow for High pass, Band pass and Band stop filter. FHigh - Hz

e Both High and Low frequency
200 igh L1
You can enter FHigh and FLow for Band pass and Band stop filter. flay Hz  FHigh - Hz

FLow value must be always lower than FHigh. These values are limited by filter stability. In DEWESoft the filters are
calculated in sections, which enable the ratio between cutoff and 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 set also Ripple. Ripple is the maximum amplitude error of the filter in the pass band
Binpke _ PP pp p p
in dB.
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
S - the value is written to output channel. It helps us to change the unit, for example. A good

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. First is the response curve.

Fitter freq

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 a [dB] = 20 * 10g10(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 between input at output at that frequency will be A=107(-34/20)=0,02. So if the

inputis 1V sine wave, the output will be 0,02 V sine wave.

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 split in 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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alinpLit] blrecur.] alinpLt] blrecur.] alinpLit) blrecur.]
20 1 81553 1 11.045 1 25,338
z-1 -B,E027E-7 | 16,089 -BE027E-7 | 21637 -BE027E-7 | 43,501
z-2 1 80573 1 10,684 1 24,204
[T =
alinpLit) blrecur.] alinpLit] blrecur.] alinpLit] blrecur.]
z0 1 8.1503 1 11.045 1 25,338
24 -BE027E-Y  |-16,089 -BED27E-F  |-21.637 -B,E027E-7 | -49.501
z-2 1 20673 1 10,684 1 24,204
Kl 1]

On Response curve preview you can choose between Logarithmic and Linear display, you

can also edit coordinates value and auto scale Y axis.

Zeroes & poles diagram shows the position of filter zeroes and filter poles and can suggest the stability of the filter.

1.9.3.1.2

Integration

Integration and double integration

|2.8013E-7+

Zeros & Poles ]

-0.9864-0.12247i

2.8013E-7+1-0.97945-0.08904

2.8013E-7+1-0.97683-0.03251

2.8013E-7+1-0.97683+0.03251

2.8013E-7+1-0.97946+0.08904

2.8013E-7+ —0.9864+0.12247i§

There are two main purpose of integration: first is 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.

A clear difference between two basic functions is that in first application the carrier of information is the DC value - the

offset (traveled distance or spent energy). In other application the offset is only a measurement error and the carrier of

information is the dynamic part of the signal - vibration velocity in our example.
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1. Let's first take a look how to integrate distance from velocity. If we have for example velocity in 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 left is
to define the Scale. We have to know that integration adds a sec to the unit.

Soif we have km/h as input, we have at output:
km/h * sec=1000 m / 3600 sec * sec= 0.278 m

Therefore if we want to have the output in meters, we have to enter 0.278 as the scale factor. If we want to have output in km, we have to
enter 0.000278.

2. Let's practice on another example - if we have input channel as power in k\W, we have at output:

KW * sec=kW * 1/3600 * h=0.000278 kWh - this is our scaling factor

7 E
B
[,

™ Filter low Frequencies and DC

S EE 0.000278

Fesponse | Zeros & Pales |

Fitter frequency response

_+_

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 result in 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.

2
ot B

A0
ot

5 e
¥ Filter law frequencies and DC

Order L0 =] FLow [N Hz  FHioh [IED H2

Scale 9810

Fespaonse | Zeros & Poles I

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 result in 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 result in quite slow stabilization times (typically 5+10 seconds

for 1 Hz filter), 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 very long process. In this case we also need to assure that the sensors we are using have
such low frequency range. General purpose ICP sensors have the cutoff frequency between 0.3 to 1 Hz and therefore are not

useful in such applications.

Let's look at the Scale - scaling factor for this application. Let's assume that we measure the acceleration in g. If we want
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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

Sowe need to enter 9810 in the field scaling.

Double integration

Double integration is useful mainly to directly integrate displacement from 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 result in um (micrometers). So we

have to enter a scaling factor of:

1 g * sec * sec = 9,81 m/sec/sec * sec *sec =9,81 m=9,81E6 um

e S
W Filter lows frequencies and DC

Ordler FLow [ Hz  FHigh [ H:

1.9.3.1.3 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 it is therefore nice to cut the high frequency
contents. We can choose an option to Filter high frequencies. We choose the Order (at least 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 car it is a fact that we can't have the
acceleration higher than for example 10 Hz coming 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 input is divided with second for derivation and divided with second squared for double derivation. So let's
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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.

W Filter high frequencies

Order FLow [N Hz  FHigh [ H:
Scale

Fesponse | Zeros & Paoles i

_ _Fitter freqg

_'+_

1.9.3.1.4 Custom filter

The Custom defined filter setup requires

e number of Sections and Coefficients
e Scale: forinformation about this setting see — IIR Filter - standard —» Scale
e Individual filter coefficients value

Usually, FIR filters consist from a single section. Multiple sections can be understood actually as several IIR filters
combined into one (for example low pass and high pass). It also improves the stability of the filter since the coefficients are

smaller. However, it is 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.
Sections [N ~ | Coefiicients
O
Fiespanse |Zen:|s &Pu\esl
Update
alinput] blrecur.]
20 4 14,825
z-1 ) -16.944
22 1 B12
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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 'Copy to 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)=(go + g, -s+52)/(n +hy -s+h, -5?) (€

To get the filter coefficients in the z-plane (time domain coefficients) we need to use the bilinear transformation:
s:Z-fs-(1+z‘1)/(1—z‘1) 2

where fS 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:
2 2
g-(1+ z‘l) +2.9,-f -(1—2‘1)-(1+ z‘l)+4. g, 2 -(1—2‘1) =
2 2

(go+2-gl'fs+4-gz-ff)+(2-go—8-gz-fs )-Z’1+(go—2-gl-fs+4-gz'fs )-2’2 @)

S

The first third of the equation is valid for z° coefficient, second for Z-1 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 h coefficients is valid for recursive part of

the equation.

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 z3 factor.

Let's now make a simple example for second order Butterworth filter. It has the following prototype in the s-plane:
H(S)Zl/(l+5qrt(2)‘5/(l)c +(s/mc)2) (@)
where the @, is the cutoff frequency in rd/s. We have to adapt the cutoff frequency to the sample rate with prewarping:

w,=2-f -tan(r - f,/f,) ®)

If we write out the factors for this filter:

go=1; 9,=0; g,=0; hy=1; h, =sqrt(2)/f,; h, =(1/f,)’ ©)

Now let's make the following filter:

cutoff frequency fC: 100 Hz

sampling rate fS:1000 Hz

First we do the pre warping:

f,,= 2 * 1000 * tan( * 100/1000) = 649,8 rds
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And now we need to calculate the coefficients for direct and recursive part of the filter with substituting factors (6) in

equation (3):

a(z-2)=1-0+0=1 b(z-2) = 1 - 2 * sqrt(2) * 1000/649,8 + 4 * 10002/649,82 = 6,12
a(z-1)=2*1-0=2 b(z-1) = 2* 1 -8 *10002/649,82 = -16,944
a(z0)=1+0+0=1 b(z0) = 1 + 2 * sqrt(2) * 1000/649,8 + 4 * 10002/649,82 = 14,825
Finally we set the number of coefficients to 3, number of sections to 1 and pdate

) alinpuit] blrecur.]
enter calculated 6 values in the table and press Update. — 1 14,825
All entered values are red color and button Update also flash until o 5 JE.984
Update is pressed. z-2 1 B2

Remember, this is valid only for a sampling rate of 1000 Hz. For others, we need to recalculate the fCp and coefficients.

To make second order Butterworth filter is much easier with DEWESoft standard filters, but if we need a specific filter, it is

necessary to design it 'by hand'.

The next chapter describes how to import custom filters from Matlab.
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1.9.3.1.5 Custom filter import from Matlab

It is possible to import custom filters from Matlab (registered trademark of MathWWorks company). Design IIR filter in
Matlab and then click on the filter coefficients button. Filter coefficients should appear in SOS matrix form. That is how they

are presented in DEWESoft.

(O AADMA 40 HLH@EE W

__ Filter Coefficients

1. Select Coefficinte mode [B0S matrix)

303 matrix:
{12} 1{3)1{4)1.73008208409579 7 510.838789930863(&6) Sectleni
1 2 1 1 1.51813254D0717628 D.613522765913272 = Sectlona
1 2 1 1 1.417847BZ0105517 0.5085936762754151 = Sectlion3
Scale Factors:

.892218003739734 = Scalel

.782913B26657725 = 8calez

T31L196145714917 = Scalel

. 000000000000000 = Scaled (1t is always 1 - notb needed)

===

In DEWESoft 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 input and
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 just to copy them from Matlab.

These are calculation formulas for specific section i:

a(input) b(recur.)
z0 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:

Updat

afingut) biracur) | a&linpul | birecur) afinputy | birecur)
z0 0.e32ME |1 07829138 1 07311961 |1
21 |1.724436 :1.? 30082 |1.5B5B28 (1818132 |1.462382 |1.417648
2 |0B32218 |0A307699 |0.7829138 (06138227 |0.7311961 | 05069367
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When you press the Setup button on new activated FIR Filter line, the following FIR filter setup window will open:

FIR filter setup

Filter seftings

Filter type (Order [no. of taps] ‘window
ILDW pass j IED IEHackman _v|

FIR Filter settings

FLow FHigh Scale
f200 Hz [400 He |1

Available channels

Response | Coefficients |

Amplitude and p

Units

=EEVA Auto » Response curve preview or
o Coefficients preview

Max valu-

General - OUTPUT

Max settings

RMS

Average u.uo9d -
Min -2.862 -

b

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 shift in time is half of the number of

samples if the filter is calculated for the samples in the past.

Since DEWESoft have the calculation delay, we can use the trick to compensate the filter delay and have absolutely no
phase shift in 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 directly on 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: Filter type
Low pass j
e Low pass T B :
Low pass filters cuts the high frequencies of the signals. Hih pa
Band pass
e High pass Band stop
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
Window

You can select Window type from the list. T — 'I

The window defines the behaviour of the filter in the transition and the stop band (the

Fectang
height of the side bands and the width of the main band). Hamming

For common usage Blackman window is quite good choice, because the side bands are Hanning
Kaiser

extremely low. Flattop

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.

DEWESoft v6.5 - User Guide v1.1.0 page 118
© 2007 DEWESoft



Filters
Measurement setup General mathematics modules

Kaiser window type - Ripple

When a Kaiser Window type is selected, new Ripple field appears on the right side of Window Fiipple

the Window type field. In this filed you can enter ripple value in dB. It tells the

maximum allowed pass band ripple of the filter. The more 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 FII_;;D . FH‘:;E‘*\ :
2 2
You can enter FHigh for High pass, Band pass and Band stop filter. L/
e FLow - Low frequency i~ - Fiigh
, 200 Hz |4nn Hz
You can enter FLow for Low pass, Band pass and Band stop filter.
e Both High and Low frequency fiL ok EHig
|200 He 400 Hz

You can enter FHigh and FLow for Band pass and Band stop filter.

FLow value must be always lower than FHigh. These values are limited by filter stability. In DEWESoft the filters are
calculated in sections, which enable the ratio between cutoff and 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
S _ the value is written to output channel. It helps us to change the unit, for example. A good

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 amplificationratio is expressed in dB (similar to
IIR filter). The green curve shows the phase delay. In the pass band as well as in the transition band the phase delay is

always zero and in the stop band the phase angle is not even important because of high damping ratio.
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Response

_ _Amplitude a

The other display is 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.

29 |-65034E6 |
28 |=20820E5

26 |-3,1916E-5
25 2,9949E-11

23 | 0,00024261
22 | 0,00050053
21 |0,00091894 |
20 |0,0015005
19 | 0,0023217
18 | 0,0033955
17 | 0,0047675

:16_ _9,005458
-15 0,0085172
-14 0,010823
13 0012678

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 Hz second order

filter (at 1 kHz sampling 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.
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Another fact is while we can get ratios of cutoff frequency to sample rate of 1/2100000 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 it is very

important that the signals are not delayed and there the use of FIR filters is very advantageous.

When you press the Setup button on new activated FFT Filter line, the following FFT filter setup window will open:

FFT filter setup

Available channels

ovrPLr |
Units _ Calor -|
——
—

Max valu-

N General - OUTPUT
R settings
Hin 14 -

N

Murnber of lines

Owerlap

Window

J1024

=

Frequency source

fo x| =

Center frequency

I Blackman ;I

Delta frequency

| Fixed

[

f50 Hz

FFT Filter settings

|5

Hz

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 result is 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 frequency is very high:

=49,011 Hz; Sine= 0.514:'1

'y
(= T TEEEEEEE T EEEEEE =
S:- I |
el s b T e e s N i L s s P S 01, = = |
p I |
4 | |
ErEenneae i [EEE RS | I SR Bl e |
+ |
______________ T
:‘_ | |
il d l
=1 i |
7 | |
EEEEE=E=N EEmEE A EEEE == =]
: . . i !
LR SEEE .&»Wf; |2
8 pis brssEsdisizirie,
1 0 - ' rﬂ:
o) B B e e e E e EE s ()
46598 484901 45993 5209 53.31][%

FFT filter parameters

To set the FFT filter, it is 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 ¢ Window

— Amplitude extraction parameters
e Frequency source e Center frequency e Delta frequency
only for Fixed Frequency source

e Frequency channel

only for Tracking Frequency source

e Number of harmonics

only for Tracking Frequency source
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Number of lines

Mumber of lines

1024 |

755
512

2048
40396
81592
16k
32k
Bk

Overlap

Creerlap

Window type

finic o

Blackman ;I

Rectangular
H anning
Hamming
Flat top
Triangle

E swponent dowvn

Freguency source

Freguency source

You can select Number of lines from list.

This defines the resolution of the filter as well as the number of points in the calculation.
The resolution needs to be high enough that the wanted harmonic can be clearly

extracted, but not too high to have higher result update.

for detailed informationabout Line resolution —

see — Reference Guide —» Properties of the Fourier transform

You can select Overlap from list. Overlap defines (same for FFT averaging) how many
'old’ data is taken for next calculation. This increases the result update rate with same

number of lines.

for detailed information and hints about Overlap —

see — Reference Guide - Theory of frequency analysis

You can select Window type from the list.

The window defines the behaviour of the filter in the transition and the stop band (the

height of the side bands and the width of the main band).

for hints about recommended using Window type —

see — Reference Guide - Theory of frequency analysis

You can select Frequency source from list:

¢ Fixed

Fixed frequency will always take fixed value for center frequency.

e Tracking
Tracking frequency means that the center frequency will depend on a second input

channel (for example rotation frequency).
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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 Hz since we don't want that 50 Hz

value will appear in the result.

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

4 Tracking 1 I j |5 Hz
Murnber of harmonics
Iﬁ -

-

Freqguency channel

Frequency channel

Frequency j
Z_H4a -
The unit of this channel must be in Hz. 7 H4g
| £_HE0
(Frequency

Foweer —
Yoltage/H1 -

Frequency channel is the channel with current frequency which needs to be extracted.

Frequency channel can be selected from list:

Number of harmonics

Number of harmonics describes how many harmonics needs to 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 of the input and so on.
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New Statistics can be added onthe DEWESoft Math setup screen by selecting add Basic Statistics button.

Add new Statistics

Available Statistics on Math setup screen are: Basic Statistics and Latch math. New Statistics line can be added by

selecting:
¢ basic add Statistics button (when appropriate Statistics is shown on icon) i T
i e [
or

o from the Statistics list — for statistics list display select = triangle sign on basic e [
button ¥
When we select Statistics from list, icon changes to selected one, so we can choose the _
same Statistics again by simply clicking on the basic add Statistics button. 5. Latch math

When you press the Setup button on activated new Statistics line, the Statistics setup window will open. This window
depends on selected Statistics type and his name appears on title line of window:

+ Basic Statistics

e Latch math
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New Basic statistics can be added on the DEWESoft Math setup screen by selecting add LEH

Basic Statistics button:

Math

add Basic
Statistics button

ONOFF

|, -

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 stafistics setup

Output channels

| [” Crestfactor
[~ Awerage [~ Peak

I~ Quadratic RMS I [ee SN Al
o channels
™ Minimum ™ Varic
" Standard devicuo
Block size Owerlap definition
[sran|  pgoveLee ID,1 Iin percent
Units ~nlap -| Block based Owerlap
0 | %
Max v General - OUTPUT —— - .
settings — Basic statistics
s Running settings
Average Lol - ———
Min 0.0781 -
w
i _ Single value ok
L o >

The statistics supports multiple input channels.

for detailed information about basic settings of the input and output channels see — Setup screen and basic operation

The statistic module provides basic statistical quantities of the signal. There are three basic calculation modes:
¢ Block based
¢ Running

o total - Single value

After choosing INPUT channel, we need to select statistical function on OUTPUT CHANNEL section.
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Output channel - Statistical functions

To select statistical function simply click (check) on box beside its name on OUTPUT CHANNEL section:

v EMS [~ Crestfactor
[ Average [~ Peak
[T QuadraticRkS [~ Feak-peak
™ kinimum [~ “arance
™ Maximum [~ Standard deviation
RMS Crest factor
Will calculate the root mean square value of the signal. Is the ratio between the peak and RMS value. Crest factor gives an

impression about the spikes in the signal. Pure sine waves have a crest
factor of 1.41.

Average Peak
Average will calculate the average or middle point. Peak is the maximum deviation of the signal from the average value.
Quadratic RMS Peak-peak
This is similar to the RMS, except all the values are double Is the difference between the minimum and maximum.
squared and summed.
Minimum Variance
The minimum will calculate a minimum value of the signal for Indicating how possible values of a signal are spread around the expected
the specified period. value.
Maximum Standard deviation
The maximum will calculate a maximum value of the signal for ~ The standard deviation is a measure of the spread of the values of the
the specified period. This is very intensive operation and signal away from its mean, measuring how widely spread the valuesin a
therefore unavailable in Running mode. data setis. 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).

Calculation type

Block based

Block based calculation calculates the statistical quantity based on specific time interval defined by the block size.

Calculation type
Block size Owerlap definition
[sven]  avene f0.1 secin percent |
Block based
Owetlap
Funning
Single value

e 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.

e 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
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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
0.1 to 0.2 second and so on.

Crverlap definition

Crverlap definition

in percent j

. Ill1 SEeC
as absolute value

Overlap can be defined:
— in percent — see above left and also FFT Filter setup - Overlap

— as absolute value - Span in 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).
¥ BME I~ | Crest et
[ Awerage ol Rl
™ Quadratic BMS " Fealneak
| [~ “ariance
I |l et [ Standard deviation
Block size
[sean] fgavmee lmi =l
| Block based
’ Running
Single value
Single value
Single value is the simplest calculation and has not setting. It will
ELL E]Uvﬂimr’
produce only one value at the end of the measurement. Result will be Block based
updated also during the measurement, but only the final value will be %":"
stored to the data file. Funning
Single value
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New Latch math module can be added on the DEWESoft Math setup screen by selecting add T
- ¥,

Latch math button:

Math
add Latch math
button

oNOFF

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

INPUT Latch writeria settings

Criteria chann~

Criteria setting
“oltage

|

|

| I

™ Uutput values
|

|

—

Output walue

Actual

Output value

WER=A Yoltage fLatch

Units F f‘.olor-
SRdl QUTPUT settings -

Maz value e L= -
Mazx 0,4929 -
Average 04546 - —|
Hin 0,3766 -

.,

]

L

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.

Latch criteria settings

Criteria channel

Select Criteria channel from drop down list of available channels.

After that enter Criteria limit value in corresponding field.
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Output value

. . _ Outputwval
Select Output value from drop down list of available Actual and statistical values. il ol
IAI:tuaI VI

For all statistical values additional field appear to enter Time base in seconds:

Time base

IIZI,1 SeC

Lower left part of Latch math setup window shows the selected output / Latch

channel settings (see picture above) and predefined Index channel. We have

. KEWENS Latch index
also two more buttons <- and -> to choose between this output channels.

New Reference curve can be added on the DEWESoft Math setup screen by selecting add Reference curve button.

Add new Statistics

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:

¢ basic add Reference curve button (when appropriate Reference curve is shown I é

on icon) or or
o from the Reference curve list — for reference curve list display select = I E
triangle sign on basic button i

I té‘ Reference curve

When we select Reference curve from list, icon changes to selected one, so we
can choose the same Reference curve again by simply clicking on the basic add ]@, XY reference curve

Referen rv tton.
erence curve butto IE EFT refer

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:

o Reference curve
XY reference curve

¢ FFT reference curve
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New Reference curve can be added onthe DEWESoft Math setup screen by selecting add %

Reference curve button:

Math

add Reference
curve button

new Reference curve line
5

Setup

for detailed information about basic settings see — Setup screen and basic operation

When you press the Setup button on new activated Reference curve line, the following Reference curve setup window

will open:

Reference curve setup

Reference cuve type

time bage _'J
Start ¢ Input setting
= ”
OUTPUT

Units _ Colar | |
— Reference curve
R i tisl |‘-"E*'”E settings and display

General - ouTPuT || 1
2 3

MNumber of points

g E

bl settings

Average =L 1
Min e

| "
Ok |

for detailed information about basic settings of the outputchannels 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 ype

e time base time baze

e single value based or
dual value based

¢ dual value based
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Time base reference curve

Time base reference curve is useful for defining a curve intime 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 only when Start conditional

channel is 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.

INPUT SETTINGS
Reference curve type MNumber of points
Itime baze j |4 il
Start condition channel Start if value above

[ ElE

A table will show four empty rows. Now we enter the time points and the values. In our case it will be:

first point: Os 2 km/h t[z] |‘-.-"a|ue
second point: 10s 100 km/h : 2
Hidoo w/h 10 100
t t:

ird poin 20s 100 km 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 if the
difference is lower.
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Single value based reference curve

A single 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 table with the values of reference and output channel.

INPUT SETTINGS
Reference curve type
Isingle value baged LI
First reference channel MNumber of points

DO - =

So in this case on right, if the input channel will be 3, output value will be 5. The values will Ref. val |Value I
be interpolated in between the points. So if the input is 2.5, the output will be 3.5. If the 0 1
value is below or above the lowest or highest point, data will be extrapolated from two Z 2
lowest or highest points. If we have 0 at the input, we will have 0 at output. If we have 5 at i ;

the input, we will have 11 at output.

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.

INPUT SETTINGS
Reference curve type
Idual wvalue baged LI
First reference channel Mumkber of paints
I -
Second reference channel Murmber of paints
4 =
Ch.
i 21 2 3
2 2 1 3
Then we need to enter the reference values in the list. 3 5 3 4
4 & 4 3
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Display on right upper part Reference curve setup window now shows this curve:

A good example of using dual reference curve is to define the limit oil pressure referenced to RPM and the oil temperature.

New XY reference curve module can be added on the DEWESoft Math setup screen by selecting I@]

add XY reference curve button:

Math |

@ add XY Reference
]—. ' curve button

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:

XY reference curve setup N
weor g s

MNumber of points e
& channel P - EREE

[ E

* channel InPUt Settlng U_IH
| Formuls 2 —1 1
. |2 1.5
jogrPer ——_|n 18
7
XY reference curve
Units _ C°'°r settings and display

Max value '; d Tl

pia General - OUTPUT

Ayelage .
Min settings

CERTO Automenien

&

-
-
T

oK |

for detailed information about basic settings of the outputchannels see — Setup screen and basic operation
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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
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 first line should have

XTABYCR 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 DEWESoft.

I A
| 0 0
| 1 1
| 2 1,5
| 3 16
| 5 16

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  Curve |Cursor| B

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).

New FFT reference curve module can be added on the DEWESoft Math setup screen by selecting E |

add FFT reference curve button:

Math |

/’ “add FFT Reference
A\ E

/7 curve button
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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 channel which goes high when the levels are exceeded.

FFT reference curve setup

Channel

Input setting

OUTPUT

Units _ Calar

Humber of points |2
FFT reference curve

Max value [OGLETS  5- fu i Srel  settings and display
Max 500 1

Average  General - OUTPUT —

Min settings

Min value k —

Giet current data j ;I_»I

oK

for detailed information about basic settings of the input and outputchannels 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. 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 used in 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.

|7 Unified properties

Setup I Higtary Curve |
REFERENGE CURVES

Get current data
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New CA NOISE and/or Exact frequency and/or Angle sensor channel can be added on the DEWESoft Math
setup screen by selecting basic add CA NOISE / FREQ / Angle sensor button or from the button list.

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:

¢ by selecting basic add DSA function button (when appropriate option is shown cA

HGISE ‘ L "
on icon) or FRED
e from the DSA function list — for DSA function list display select = triangle i

sign on basic button FRE':’l

| 1

I Lo Exact frequency
When we select CA NOISE or Exact frequency or Angle sensor from list, icon of i
basic add DSA function button changes to selected function, so we can add r:gg:i Zrlilas
same DSA function again by simply clicking on the basic add DSA function % andl
button. B

When you press the Setup button on activated new CA noise / Exact frequency line, the setup window will open. This
window depends on selected type of function and his name appears on title line of window:

¢ Exact frequency setup
e CA noise setup

e Angle sensor

New Exact frequency function can be added on the DEWESoft Math setup screen by selecting add T
FRED | T
Exact frequency button.

Analog | Digital | Counter | CAN GPS adhr‘jalh Power | Alaims | Analog out | Trigger | Tc

ONJOFF L VALUE

Exact frequency of input channel

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 Exact frequency line, the following Exact frequency setup window

will open:

Exact frequency sefup

hame FARIFEED]
Units Color-l e
|

Max value 5 Hz -—I
Max QUTPUT settings

Average —_
Min Hz

Calculation parameters

Block size

0.1 f=1=1o]

I~ Use amplitude threshald

Exact frequency

settings

Min ralue -5 Hz

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

only few kHz and 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 component in the signal.

In the right area of the window are -Calculation parameters- with:

¢ Block size

e Use amplitude threshold

Block size defines the calculationinterval. 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. If the RMS of the signal is below this limit, the frequency will not be

calculated at all.
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1.9.6.2 CA noise

CA noise 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 CA noise gives approximate

value of what kind of noise this engine will produce.

Setup
New CA NOISE function can be added on the DEWESoft Math setup screen by selecting add CA o | |
NOISE button: 2]
M ath
e | “add CA NOISE
v button
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 i

INPUT Filters to use

al | Wiiter ¥ Afiter

W AT

| ‘Qutput channels

|

n E I~ Weighted rawe T Dreersllvalie Wointensal value

-1—8

CA NOISE settings
Units m CD\Dr-l
|

Max value " de

3

Max OUTPUT settings —
Average
Min dig

HMin value 0 dB

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 must be either in ‘Pa’ or 'bar' in order that the math works correctly afterwards, otherwise
error message appear on CA NOISE line in Value column:

Combustion noize A+l weighted

Input channel unitz must be either in bar or Pa

There are three types of output channels available:

e Weighted raw: the output is the time curve with applied U (and optionally A) weighting; this channel might be used in

the Sound Level mathematics for advanced sound analysis
e Overall value: this channel will have one value (single value) at the end of the measurement

e Interval value: this channel will have a value for each interval, which we can freely define in seconds.
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New Angle sensor function can be added on the DEWESoft Math setup screen by selecting add -

Angle sensor button.

Math |
add
Angle sensor
button

Angle sensor calculation

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

Sensortype Trigger edge Trigger level
|ceartootn 60-2 =l ] negative = e Fna |
Fetrigger time [+ Retriggerlavel

IByuass ;I |9.4

[~ Frequency 0.3 I=l

[v | tnaledete [ | Fragquency

Angle sensor
settings and display

->

«
Units m Cn\nr-

Max value' BN deg
M General - QUTPUT
Rlv settings
Averay

Min 45,47 deg

Min value 0 deg

for detailed information about basic settings of the input and output channels see — Setup screen and basic operation

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, select the 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,
but in 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 off in which the signal is not checked for triggers. This is useful to

prevent trigger glitches. The graph below will show the signallevels for easier determination if the trigger is working fine.
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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

REmWE Al D/ Trigger

I Inite _ Tl -I

R Al 0/Frequency

I Inite _ Tl -I

These channels can be selected by checking appropriated box in Output channels section.

This angle can be used in basically all advanced DEWESoft modules like CA, order tracking and torsional vibration or

standalone just to get the signal frequency.

=0.140.34; Al

(o

The nice feature of this module is that it implements calculation delay. For sensor like 60-2 it is not possible to determine

i

mm i

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 it is 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 frequency results in the time period which we define.
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1.10 Dynamic signal analysis

DEWESoft Dynamic signal analysis covers a wide range of measurements in the field of structural dynamics,

industrial acoustics and machine diagnostics.

The frequency response function measurement is a part of different manual - FRF user's guide.

explains procedures for working with Sound level module,

Sound level which is used to calculate levels of sound with time and
frequency weighting

explains procedures for working with Torsional vibration

Torsional vibration module used to measure dynamic and static bending and
vibration of the shafts

explains procedures for working with Human vibration module,
usedto evaluate effects of vibration on human body

Human vibration

explains procedures for working with Order tracking module

Order fracking use((ijto extract the harmonics during machine run up and
run downs

explains procedures for working with Combustion analysis

Combustion OﬂOlYSiS module used to calculate parameters of internal combustion
engines
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DEWESoft Sound level application module allows calculating typical parameters for sound level
measurements from a single microphone. It allows DEWESoft 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 24 bit AD card (Orion), MDAQ-ACC or DAQP-ACC
Required software SE or higher + SNDLVL option, DSA or EE
Setup sample rate At least 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 Analog | CAN | GPS | Video |[Math | Timing | Alarms | Ana

IV Enable math

hardware) according to manufacturer instructions, DEWESoft

. . P lculati
Sound level measurement is allowed by selecting the Sound R e o o s b
. ¥ Sound level meter(IEC 60651 IEC 60804, |IEC 61672)
level meter checkbox in System — Hardware setup —» Math e e : A Lzl

tab.

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 first one or few analog channel in Analog tab to measure the sound

see — User Guide — Analog in/out Channel Setup

Add / New Sound level module

EIEE
File Edit Data Displays System Help | | Mo A/D hardware
oo B | gl | ME s e F O . &= B s
Measure Analyse Setup Overview  Scope  Recorder  Wert rec. FFT Wideo GPS Pouser

Filz details mltifile I~ Save multifile opt. i
File : Storing E
OYh i RATE settings and options
oo ] fouto oo
Hafeh 5 - - :
Ll Adjusted to 6;“8;0 I Start storing automaticaliy

Analog I Digital | Counlell Math I Powell Analog out | Torsional viblaliu{ Sound levels uman vibration | [ 4] ¥

I j + = wiew el st
initial
Sound levels settings / Channel list

When we switch first time to Sound levels tab, this tab area is empty (also Sound level module list), except there only ﬂ -
Add button is active.
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After selecting the Sound levels tab, press ﬂ 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.

Sound levels 1

-+

Sound levels 0

]

Delete Sound level module

Soundlevels1

Each module can be deleted by selecting him and then using ﬂ - minus button.

WARNING

Think well before using this command, because we can't return deleted module with settings!

Basic procedures of Sound level application setup are:

e Sound level / channel setup for applied hardware

e Microphone calibration

Sound level / channel setup

After add new Sound level module screen like this will appear:

Analoc | Sound level module list e I Analog out I Torsional vibraticn Sound levels | Buman vibration I Order kracking I

1

Sound levels 0

()

Calculation type
Frequency weighting

IViA T'B I''C [

Qutput time channels

Input channel
selection list

VL a(8PL
"L mok
[~ weighted raw

LAFp

Al 0/LAFp
Units Colar -|
—

>

<
MNarne

Calibration

Add / remove
module buttons

Calibration section

switch view

View Channel List
button

gt netiiing)

E—

Calculation settings
5]

Output calculated channels

|

o

v Overallvalues I Interval logging

VL eq output [~ LAFS0
[T L im time /calculated channels I~ LAF10,LAF3D
RIS = settings [~ LAFS5.LAFSS

L I~ LAF1.LAFSS

pkmax

Measurad value

104 dB
m Calibrate | 1000 v Pa

Max value Reference value
Output channel |94 dB
Max settings F
RMS
Average 84,12 dBA
Min 89.08 dBA
Yo,

Min value 0 dBA L

o

b,
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This screen has the following main sections:

e Input channel selection e Output time channels definition
e Output channel settings 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 select the input channels which should be measured at the upper left side of the display. In our case only Al 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 must be scaled in pascal (unit=Pa).

Calculation type

We have several options to choose in Calculation type section:
Frequency weighting Time Weighting Lpk weighting
o omcomc mE mly mE ome m) fc -|
Any combination of:

e 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.

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 list and 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 N ...c.mcic |
i
Max val here. Minimum and maximum scale is used in the display
H M 0.2612 -
as the default and full display range. AMS 0.47551 -
) . X A\_.'elage 0.002641 - I
The maximum and minimum can be set automatically or Min -0.2205 -
manually by entering the value in the fields. Then the max
value is not shown in the bar graph since it is displayed in Hin sl ¥
edlt bOX- Max valuel Apply to this channel in all modules
Apply to all channels in this module
Apply to all channels in all modules
Rightclicking on the edit box for min and max values gives P ——

us few more options:

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

W L p(SFL Select desired option with checking box beside caption.
ML ppk
[ weighted raw

We have three types of Output time channels:

1. Lp - time and frequency weighted sound pressure level already scaled to dB which

(S PL) depends on Calculation type selection — Frequency weighting and / or Time
! Time weighting weighting. For each combination of selection in this sections one separate output

channel is created:

= LAE] Frequency weighting

viB [T'C I

Marme

< LBFp SHE mE
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Lpk weighting 2. L, pk value, which shows the current maximum value of the sound levels and
L F] k depends on Calculation type selection — Lpk weighting. For selected choice in this

section one separate output channel is created.

3. cweighted raw value shows the frequency weighted time curve of sound in Pascal.

This value depends on Calculation type selection — Frequency weighting. For

weighted raw
each selected choice in this section one separate output channel is created:

<= [A)_________H_‘_T—:_‘_ Frequency weighting
Name WA WMB [CC
| Output time channels
[ ReERL
< (B) -> I Lopk
Name V| weighted raw
I

Output calculated channels

‘Output calculated channels

Vv Overallvalues [ Interval logging

v L eg a om "/ LAFSD

L im L emex I~ LAF10,LAFSD
L ml eg [ L cmin [T L&FELAFIE
7L pkmax I~ LAF1,LAFI9

Select desired option with checking box beside caption. First choose upper calculation parameter (at least one must be

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 we 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 or both

The values which can be calculated are:

o frequency weighted L.eq value, which is equivalent sound level

!

= q ¢ L.im tells the impulsivity of sound and is impulse weighted equivalent; the difference
im between those two values is calculated as L.im-Leq
- e L _E is frequency weighted sound energy
im-L  eq "

Emax
Bmin

Time weighting. For each combination of selection in this sections one separate
Time weighting .
output channel is created.

Lmax and L min is time and frequency weighted minimum and maximum level of

sound pressure

These values depend on Calculation type selection — Frequency weighting and / or

— r— r— — — —
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<= LAeq - Frequency weighting

NEGIEIN Al 0/LAeq VA B [ [C

V¥ Overall values

WETERN Al 0/LBeq ¥ L eq

When Interval logging is selected and defined:
¥ Intersal logging |1 SBC

also for these combination of selection in this sections one separate output

channel is created:

<= LAeq@ - Frequency weighting

NEGIEN Al D/LAeq_t VA VB [ C
|

‘Qutput calculated chan

W Overallvalues
>

ML eq

Name  FEARIFINT-T, 5
— ¥ Interval logging

NOTE: Interval logging is designated with _t characters on end of channel name.

|_ . p kmax * L, pkmax is wither C or linear weighted maximum peak value of sound;

I Ekweightng depends on Calculation type selection — Lpk weighting. For selected choice one
separate output channel is created.

v LAFS0 o Classified sound levels. Each calculated value is put in the classes and then we can
IV LAFTOLAFI0 choose to see LAF 1, 5, 10, 50, 90, 95 and 99% classes of values. For these

[ LAFELAFSS options must be checked at least one or both:

[~ LAF1 LAF39

- Calculation type — Frequency weighting=A and Time weighting=F must be

checked

- Overall values or Interval logging

For each combination of selection in this sections one separate output channel

is created:

Frequency weighting
ol o miE m e
Time weightina
‘mE m =

¥ Owverali values

v LAF10LAFY0
<« LAF90 = I AFF | AF9R
WETE Al D/LAFS0

- LAF10

'
w

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 output channels (see pictures

above).
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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. A

When this button is selected, Channellist screen with all defined output channels appear:

Analog | Digital | Counter | Math | Power | Analog out | Torsional vibration Sound levels I Hu

Sound levels 1 'l + — Yiew Channel List

- [dB#]

s e

Sound level

First let'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 - pressthe 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 allinstruments 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 software 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)
forinformation about On/Off, C and Name column see — User Guide -» Channel setup

View Channel List button now change to | ¥18% ChannelList onq \ve 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 level in Pa. Therefore we need to scale it to 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.
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forinformation 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 scale it to physical quantity.
The Reference sensitivity is the key value to enter in the DEWESoft setup. Then it is the best to go to

scaling 'by function' tab, check the Sensitivity and then enter in VV/Pa value from calibration data sheet.

2. Calibrating the microphone with calibrator

Another way is to calibrate the microphone with using the S Sound Calibrator
. - 1
calibrator - make the real measurement. Brilol & Kjar Type 423
In this case the known parameter is the sound level emitted by Levels for Briel & Kja: ﬁfﬁfu—rﬁphpnes:
P Equivalent Free Field: 93.85dB or 1138548
the calibrator. Equivalent Diffuse Field:  94.00dB or 114,00dB
Prossume Flaeld: 94.00dBor 114.00dB
In example on right itis 94 dB. Frequency: 1000 Hz P e
Conforms to:
This value is directly entered in the Reference value field of ANSIS1.40-1584 and IEC 80942 (2003) Class 1 & LS
Calibration section in the sound level module: Ambient Conditions:
Temperalure: —10° 10 50°C, Class LS +16° to 30°C
Pressure:  65kPato 108kPa
Hurmnidity: 25% 1o 807 AH

Reference walue I
For further information refer to the Usaer Manual

IEI4 dB BoO2I0-12

Then we connect the calibrator to the microphone and switch it on. 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 DEWESOoft at least 5 kHz or higher to make successful sound
calibration. This can be changed in DEWESoft Tuner Utility.

After we see that the 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 amplitude and reference value the sensitivity of

microphone.

Calibration

Reference value tMeasured value

IE‘4 dB Calibrate | 40917 mv’fpa

Sine 1000 Hz

Sensitivity will be directly corrected already in the source channel and 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. Set a sampling rate of at least 2 kS/s - we would recommend
5 kS/s - and enter the FFT analysis (see —» User Guide - FFT analysis). Set the 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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Line resolution (di= 2,44 Hz
|B192 =
Window lype

IFIattop A
¥ scaletype ¥ scals bype

ILm s INmsed'

4

Amplitude displa:
IRMS &

oc

ocutoff __ Veightin
INone 'l IA e

Humber of ticks

- |z -

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, we
will notice that in some regions of the run up we get high deviation of rotation speed. This is caused by angular
vibration crossing angular natural frequency of the shatft. Itis calculated with cutting off the DC component of the
rotation speed or rotation angle.

Torsional vibration is an oscillation of angular motions (twist) which occur along rotating parts such as gear trains, crank shafts
or clutches. We need two encoders to measure the torsional vibration, so the torsional vibration is actually a
difference between angles of two encoders.

Extract order from Torsi

onal 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

24 bit AD card (Orion) with counter expansion

Required software

SE or higher + TORVIB option (if order extraction is required, also ORDTR option

is needed), DSA or EE

Setup sample rate

At least 10 kHz

for hints about Torsional vibration Application see — DEWESoft Tutorials

After DEWESoft Counter Hardware setup (this -
procedure is to perform only by installation new or changing hardware) Analog | CAN | GPS | Video [[Math | Timing | Alarms | Anal
according to manufacturer instructions, DEWESoft I Enable math
Torsional vibration measurement is allowed by selecting pomer caletlation _
orsional vibration calculations
. . . . . ound level meter| _IEC 60804 IEC B1672)
the Torsional vibration calculation checkbox in System — I” Human body vibrations (IS0 8041, 1S0 2631-1. 10 2631-5)

Hardware setup — Math tab.

I Oider tracking

After selecting this option, a tab labeled ‘Torsional vibration' appears in the DEWESoft Setup screen (see picture below) to

define and setup Torsional vibratio

n module(s).
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To use Torsional vibration module we don't need to set anything on analog or 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) but is much less sensitive to vibrations which could
damage standard encoders.

Add / New Torsional vibration module

" DEWVESoft _|of x|
File Edit Data Displays System Help | | Mo A/D hardware
Eaad FREE E ot e F [ =i
Meazure Analyse Setup Overview  Scope  Recorder  Vert rec FFT Videc
e =
File details ... Create a multifile
Fil Storing Stop staring after
settings and options
10000 - always fast ¥
Bifchy s Siusted to l{]sil'.:;: Start staring automatically y
Analog | Digital | Counter | Math | Analog out] Torsional vibration
-
I j + = Rtz L
initial Torsional vibration
settings / Channel list
)

When we switch first time to Torsional vibration tab, this tab area is empty (also Torsional vibration module list), except there
only ﬂ - Add button is active.

After selecting the Torsional vibration tab, press ﬂ 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.

Tursiunﬁluihratiunl]j + =

rsional vibration 0
Torsional vibration 1

Delete Torsional vibration module

Each module can be deleted by selecting him and then using ﬂ button.

WARNING  Think well before using this command, because we can't return deleted module with settings!

Two different procedures of Torsional vibration module setup are:

¢ Rotational vibration setup

e Torsional vibration setup
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Rotational vibration setup

After add new Torsional vibration module screen like this will appear:

Analo: module list

ITursiunaI vibration 0

Iog out Torsional vibration | Xound ! switch view button

—
Wiew Channel List I

B

Add / remove
module buttons

First sensor input
=

Input channel - sensor

Second sen selection lists

-

\

Pulses perrewn! Input filter
J |512 Input channel - sensor :['

TV_FREQUENCY

RETIESS TY_Frequency

Mayx value c. 100 RPW

Output channel

-

Max

RMS settings d
Average < HPM
Min 317.8 APM

Sensor 1

sl DC ilter

configuration
vl Hz

Sensar t,
lGeartDoth settings U
Sensor 1 output channel
v FRntatinnal angle
I Ratational velacity

¥ awis refarence angle
¥ Frequency [RFM]

Qutput
channels - sensor settings

Min value ORPM

This screen has four main sections:

e Input channel - sensor selection e Input

e Output channel settings

channel configuration - for Sensor 1

e 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.

Input channel - sensor

First of all select the input channel - sensor 1 (the first connected sensor) from

the First sensor input drop down list.

Since we have connected in example above the first sensorto CNTO, we need to select it from list.

Please note that CNT1, CNT3 and CNT5 are notavailable, since they will be used

internally to calculate exact frequency.

First sensar input
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Input channel configuration

Since we have by Rotational vibration only one (first) sensor connected, on Rotational vibration setup screen only one for

Sensor 1 Input channel configuration section appear. On this section we can set:

o Pulses per revolution

. - . Fulses per revolution
enter in this field actual value pulses per revolution: =

e Sensor type

Sensortype

select Geartooth or Encoder sensor type from drop down list: : h
eartoot hd

E hizoder

Both sensors must count in positive direction.

If we use encoders, there is a chance that the counting direction of a sensor is Negative
(indicated). In this case the inputs have to be inverted by checking the Invert checkbox for ™ nvert Megative
this sensor.

forinformation about signal inverting see — User Guide —» Counter setup o B

e Input filter for the counters

Input filter is needed to prevent glitches and spikes on the signal, is also one important Input filter
setting to prevent double counts. I':'ff :,'
The Input filter can be set in a range between 100ns and 5us. The optimal settings are

derived from the following equation:

InputFilter r[s]< 10
PMyax - PPR
RPMax - max. revolution s per minute [s]
PPR ... pulses per revolution [-]

forinformation about Input filter see — User Guide -Counter setup

e Rotational DC filter

Raotational DC filter

needs to be set to cut the DC component of the RPM. We need to set the filter to includeall ﬂ S

wanted frequencies, but not too low, otherwise we will have static DC deviations on the

output signal.
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Sensor output channel

Sensor 1 output channel

W Rotational angle

I™ Rotational velocity

I™ * axis reference angle
™ Frequency [FPR]

The Sensor 1 output channels can be:

¢ Rotational angle filtered angle value of vibration
e Rotational velocity filtered velocity vibration value
e 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

e 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 — HEGER RotAngle 1 output channelis created
Rotation velocity choice — HEGER RotYelocity 1 output channelis created

X axis reference angle choice — NE=N Sensor 1 angle output channelis created

Frequency [RPM] choice — RN TY_Frequency output channelis created
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Example:

<- ROTANGLE _1 ~

Name RGN Fiotational angle

Sensor 1 output channel

e [ Rotetionsl velooiy

v ¥ axis reference angle
Frequency [REM]

WETG=SS TY_Frequency
|

At least one output channels must be checked.

Use <- (Previous)and -> (Next) buttons to navigate between the output channels in OUTPUT channel settings

part of screen.

Channel list view

After adding new Torsional vibration module on upper right part of setup screen

appear new button to switch between module setup and channel list view.

“iew Channel List

When this button is selected on Rotational vibration module setup, Channellist screen with all defined output

channels appear:

Analog | Digital | Counter | Math | Analog ou ), ound levels | Order trackir

ITDrsionaI vibration 0 j + e |WV'9W Channel L'Sti-‘

First let's look at the columns that are shown in Torsional vibration channel list, and describe what each is for:

ON/OFF

NAME

VALUE

SETUP

activate / deactivate Torsional vibration channel - pressthe 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

channel color selector - this color will carry through the text and graph representations of this channel throughout all
DEWE software procedure screens

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

current Torsional vibration channel value

return to Torsional vibration module setup view (see above)

forinformation about On/Off, C and Name column see — User Guide -» Channel setup

DEWESoft v6.5
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View Channel List button now change to | ¥18% channelList o4 \ve 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 select both input channels in torsional vibration setup.

Beside first input channel - sensor 1 also second input channel - sensor 2 (the second

connected sensor) from the Second sensor input drop down list must be select. Second sensorinput

Since we have connected in example below the second sensorto CNT2, we need to select it from list.

Please note that CNT1, CNT3 and CNT5 are notavailable, since they will be used internally to

calculate exact frequency.

After selecting a second input channel - sensor 2 screen like this will appear:

Analog | module list 4nalog ou?  Torsional vibration [Sound levels ' Order tracking !switch view button

¥ (
9 5 - Add / remove ; :
Torsional vibration 0 > + = Yiew Channel List
I J module buttons

Input channel configuration

Sensor 1 mmm Sensor 2
Fulses per revalitic Inputfilter Pulses per revolution
|512 - vl |1BDD

Input channel - sensors™®

Sengor i configuration al DCfilter Sensortype

. —
IGeartoolh settings & H.Z IGeartUoth LI
Gearbaox ratio

TORSION ANGLE

[
MName Taorsignal vibration channels Sensor 2 output channels
_ ¥ Fiatational angle IV Tarsional angle ™ Ratational angle

™ Ratational velacity ¥ Torsinn=! Output “=tinnal welacity
Lifiis Co\ur_|| I X ends referance angle channels - sensor settings
Max value 'I 1o !'!"! 5 deg )

Output channel

First sensar input

[ C1T 0 I
Input channel - sensor
Secand se selection lists

\

™ Use reference curve
Resolution: not ==t

Max settings ff
e 3.46 deg 7 e
A 2 - eference curve
R 1436 der  Angle offset - ! 3
1.306 de ) H configuration
-0.8243 deg zeroing

| signal display

1

Min value -5 deg

5

This screen has the following main sections:

Input channel configuration - for Sensor 1 and Sensor 2

Input channel - sensor selection

Output channel settings Sensor output channels definition for Sensor 1 and Sensor 2

Torsional vibration channels definition

Angle offset / Zeroing

Reference curve configuration
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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 setup screen 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:
o Pulses per revolution
e Sensor type
forinformation about Pulses per revolution and Sensor type settings see — User Guide - Rotational vibration setup
Some configuration settings are common for both sensors:
e Input filter for the counters

e Rotational DC filter
forinformation about Rotational DC filter settings see — User Guide — Rotational vibration setup

e Gearbox ratio

If we have gearbox in between sensors, we need to enter Gearbox ratio. I?Eib?i:raﬂ

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 channel is 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
™ Ratational angle

™ Rotational welocity
e 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).
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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 ¥ Tarsional angle

. . . . . ¥ Tarsional velocity
e Torsional velocity difference in angular velocity from sensor 1 to sensor 2

Select desired option with checking box beside 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.

A click on the Zero button removes the angular difference (offset) between ob::'? Zero | Average offset 2,167

the two sensors (set angle offset to 0).

Reference curve

A click on the Set button records the current torsion angle over one revolution

as reference. E-:---T et | [~ Use reference curve
Resolution: not ==t

When Use reference is checked, the recorded reference is subtracted in angle

domain from the current torsion angle. In this way you can overcome torsion # Use reference curve

errors caused by the sensors or their fixing. RN L

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 channel is same as for Rotation vibration setup — see — Rotational vibration setup

e Torsional vibration channels section

for on Torsionalvibration channels section selected:

Torsional angle choice — MName output channelis created
Torsional velocity choice — Mame output channel is created
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e Sensor 2 output channels section

for on Sensor 2 output channels section selected:

Rotational angle choice — ENi=8 RotAngle_2 output channelis created
Rotational velocity choice — Nl RotVelocity_2 output channel is created

For each selection on these sections one separate output channel is created.

Ee I TORSION ANGLE > |

LEUER Torsion angle Torsional vibration channels
= ¥ Taorsional angle

™ Torsional velocity
<-| TORSION VELOCITY ->

WEERS Torsion velocity

— R

-¥ Rotational angle

™ Rotational velocity
(' ROTANGLE 1 £2 I ¥ axis reference angle
W =B RotAngle_1 I Frequency [RFM]

S T

v Ratational angle
™ Raotational wvelarity
< ROTANGLE_2 -

WGBS RotAngle_2

Example:

At least one output channels must be checked.

Use <- (Previous)and -> (Next) buttons to navigate between the output channels in 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. A

When this button is selected on Torsional vibration module setup, Channellist screen with all defined output channels

appear:
Analog I Digital I Counter | Math I Analog o p- ound levels I Drder ll-I
P
ITDrsionaI vibration 0 j + — tfk_]w\/iew Channel List }
-~ —

- [deg]

Toea]
.
[RPI
el
|

forinformation about columns in Torsional vibration channel list see — User Guide — Rotational vibration setup

View Channel List button now change to | ¥18% ChannelList g \ve can call back module setup view with selecting this

button or with selecting Setup button in channel list.
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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.

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 such
damage.

Measurement is 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 |1SO 2631-5 (dated 2005) which defines
calculations of lumbar spine response to the vibrations.

Whole body measurements are measured with the help of the so called seat sensor, where we need to install the triaxial sensor
inthe rubber adapter on which we sit on.

Hand arm measurements is measurement of hand arm where the sensors are installed on special adapters for holding them on
the handle or between fingers.

Both measurements are performed with triaxial accelerometers (it is very common to use 50 g sensors) and using
special adapters. For working places with high vibrations (for example impact hammers) it is necessary to use high g
sensors (500 g or more).

Required hardware 24 bit AD card (Orion1624 or DSA41)
Required software SE or higher + HBV option, DSA or EE
Setup sample rate At least 5 kHz

for hints about Human vibration Application see — DEWESoft Tutorials

After required hardware - triaxial accelerometer
Hardware setup
installation and setup (this procedure is to perform only by installation Analog | CAN | GPS | Video |[Math | Timing | Alams | Anak
new or changing hardware) according to manufacturer instructions, (¥ Enabic math
DEWESoft Human vibration measurement is allowed by Ff“"‘,"' calculation

selecting the Human vibration checkbox in System — {!é Human body vibrations (150 8041, 150 2631-1, 150 2631-5])
rder tracking

Hardware setup - Math tab.

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).
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To use human vibration module, please select and set up first at least three vibration analog channels in Analog tab

see - User Guide — Analog in Channel Setup

Add / New Human vibration module

Convesn
File Edit Data Dizplays System Help | |
wte TE [ QI | A pes e T L,

Measure Analyse Setup Overview  Scope  Recorder  Werk. rec.

-~
File details ... . Create a multifile
: Storing

. : Stop storing af
settings and options i o

10000 - ko - always fast
LR " e Start storing automaticaly
L Adusted to 0.1 sec T o i
Analogl Digitall Counlell Math | Analog oulI T orsi | vibrati _‘rHuman i
-
I j + initial

Human vibration module
settings / Channel list

When we switch first time to Human vibration tab, this tab area is empty (also Human vibration module list), except there

only ﬂ - Add button is active.

After selecting the Human vibration tab, press ﬂ 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 vibration

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.

Human vibration 1 j + =

Human vibration 0

Delete Human vibration module

Each module can be deleted by selecting him and then using ﬂ button.

WARNING  Think well before using this command, because we can't return deleted module with settings!

Basic procedures of Human vibration application setup are:

¢ 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:

Analog | Digi' module list | Analog out | Torsional vibraticn Human vibration | i rder racking |

IHumﬂn vibration 0

j Add / remove
module buttons

X channel

¥ channel

Z channel

Input channel
selection list

Calculstion type
Easicfilters

switch view
button

v

~" Wiew Channel List

z

Filtar

\Whale hady -1

V¥ Overallvalues
™ Interval logging

[ec

0

[
Calculation se:tT:ings_‘mlDr IM—IM—IT—

L K

¥ RMS v WOy

Output channels
v Peak [ b settings
¥ Crest WV TV

T weighted raw
(150 2631-5)
I D{I20 2831-5)

Calibration

_ Reference value Measured valug
i RMS

Units R Color ] 9 4/ 2023 Calibrate | 1000 miv/g
Max value 10g ./ ' Calibrate | 1000 mW/g
M Calibration section

R e . Caibrate | 1000 mivy
Average settings f Sin= 80 Hz 9
Min REVER.|

= = — |\
| i value =l

This screen has the following main sections:

e Input channel selection
e Output channel settings

e Calculation type

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

First of all is to assign the input channels to triaxial accelerometer sensor with

selecting from drop down list for x channel, y channel and z channel separately.

It is important that the z axis is a vertical direction since it is weighted differently than x

and y.

Calculation type

On Calculation type section we have two parameters to define the measurement:

1. Measurement modes

e Basic filters

Different modes define different Basic filters used to simulate human response to

vibrations. Those filters are defined from numerous measurements of natural
frequencies of certain parts of human body. Select desired mode from drop down list.

# channel

Basic filters
Whaole body
|Linear

[
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There are two basic modes of operation:

- Whole body mode Basicfiters ¥ ¥ z

pivhiole biocy Filter IWd VIWd '“Wk 'I
K factor |1,4 1.4 |1

NOTE:individual Filter and K factor settings can't be chosen, these are predefined

- Hand arm mode Easiciilters % v z
Hand arm Filter ~ {'h |[=ff*h | =flvwh | =

K. factar |1 1 |1

NOTE: individual Filter and K factor settings can't be chosen, these are predefined

We can also use:

- Linear filter to check the Easicfiters _ b Y 7
measurement chain Fiter|'wh [=fwh =i ¥

K. factar |1 1 |1

NOTE:individual Filter and K factor settings can't be chosen, these are predefined

- Custom filters

Ellqsii:lilbers - Y Z
EETEeEN - e [ < < o]
For Custom filter must be defined: B o i e Kfu::tur|1 |1 11

e Filter X, Y and Z value: this individual value can be selected from drop

X i Z
down lists on the right side to do special measurements. Filters are Elar v :] Wh jE“‘"'" j
defined as following: Lin Lin Lin
. . Kiacatlp  fwo Wi
Lin - unweighted linear "iT = i
Wi | Wid
Wb - vertical whole body, z axis (older ISO 2631-4) e e Wis
. . it i it
Wc - horizontal whole body, x axis I Wk
kil Kl Al
W(d - horizontal whole body, x or y axis ik il Wik
i W im

We - rotational whole body, all directions
W - motion sickness, z axis

Wh - hand arm, all directions

Wj - vertical head vibration, x axis

Wk - vertical whole body, z axis

Wm - building vibration; all directions.

e 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: We need to take care about the high pass frequency limit of the sensor and used amplifier. For hand
arm mode, the high pass frequency is 6.4 Hz, which is easy for any sensor. For the hand arm, the
frequency limit is 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).

A special care must be taken for Wf filter for motion sickness (for example on ships) where the
frequency limit is only 0,08 Hz and we need a very special sensor to measure this low frequency

vibration.
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NOTE: 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 kHz is enough.

2. Calculated parameters

On lower part of Calculation type section choose type of parameter for calculation (at least one must be 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 IE sec

For example if we 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 or both

Output channels definition

We can in the middle area of this screen define the output channels, additional to basic filters and k factor channels.

Output channels

V¥ RMS v vDv I~ weighted raw

v Peak v MDY ™ al (IS0 2631-5)

¥ Crest ¥ M I~ D80 26315
RMS calculate the root means square value of the weighted signal
Peak the maximum deviation of the signal from the from the zero line
Crest the ratio between the peak value and RMS value

Crest factor gives an impression about the spikes in the signal; pure sine waves have a crest factor of 1.41.

VDV fourth power vibration dose value

MSDV motion sickness dose value

MTWV 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: al and 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 when 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.
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al and D are enough to evaluate human vibration exposure according to ISO 2631-5.

When one of these calculated values is selected, notice about Alz )

calculation rate is displayed. | DiECEs e
Alz calculation rate setto 156 Hz

D )
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:

o 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 Nﬂme
K factor output channels Nﬂme

NOTE: These output channels are created in any case, though in Calculated parameters and Output channels

sections none whatever choice is selected.

2. Calculated parameters section

This parameters have only influence upon creating output channels for calculated value selected in Output channels

sections — see below.

o Output 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 forselected Overall values in Calculated parameters section:

forselected Interval logging in Calculated parameters section:
WE=E PEAK_X_t BPEAK_Y_t QRPEAK _Z t

Crest output channels forselected Overall values in Calculated parameters section:

forselected Interval logging in Calculated parameters section:
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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

VDV output channels

MSDV output channels

MTVV output channels

forselected Overall values in Calculated parameters section:

forselected Interval logging in Calculated parameters section:

forselected Overall values in Calculated parameters section:

forselected Interval logging in Calculated parameters section:

forselected Overall values in Calculated parameters section:

forselected Interval logging in Calculated parameters section:

REGEY MSDY_sum_tjli MSDV_X_tR MSDY_Y_tj MSDV_Z_t

forselected Overall values in Calculated parameters section:

forselected Interval logging in Calculated parameters section:

NOTE: For creating output channels for above listed Output channels option either Overall values or Interval

logging in Calculated

weighted raw output channels

al (ISO 2631-5) output channels

D (ISO 2631-5) output channels

parameters section (or both) must be selected.

independently of selection in Calculated parameters section:

independently of selection in Calculated parameters section:

none of choices is selected in Calculated parameters section:
forselected Overall values in Calculated parameters section:

forselected Interval logging in Calculated parameters section:
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Use <- (Previous)and -> (Next) buttons to navigate between the output channels in 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. A

When this button is selected on Human vibration module setup, Channellist screen with all defined output channels
appear:

Analngl Digilall Counter I Math | Analog nulI Torszi 1 wil ] @ldel tre

IHuman vibration 0 j + — | Wiew Channal List
SETLP
L 150 2631-1, 150 2631-5)|
10’
10
10’
10
10’
10
w| Seup

First let'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 - pressthe 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 software 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)

forinformation about On/Off, C and Name column see — User Guide - Channel setup

View Channel List button now change to | ¥18% ChannelList o \ve can call back module setup view with selecting this

button or with selecting Setup button in channel list.
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Calibration

The triaxial accelerometer can 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 accelerometer calibration sheet. This can be done from DEWESoft Setup —

Analog tab Channel setup for the Human vibration Application module used channels.

forinformation 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 scale it to physical quantity.
The Reference sensitivity is the key value to enter in the DEWESoft setup. Then it is the best to go to
scaling 'by function' tab, check the Sensitivity and then enter value from calibration data sheet.
We need to change also the amplifier range 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.

2. Calibrating the triaxial accelerometer with calibrator

If we want to perform calibration with the calibrator, we can perform it here - 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/s2 peak, which is 7,07 m/s2 RMS or 0,72 g. We need to enter this value in
'Reference value' field.

As soon as we mount the sensor on the calibrator, we should see the amplitude and the frequency of the signals. In this
case we see that we applied the sensor in Z direction.

The frequency of calibration is below 200 Hz (80 or 160 is typical, in our case it is 80 Hz). This is a simple check that
everything is ok.

Calibration

Feferen lue hdeasurad value
fo72 gpMs o iI Calibrate | 1000 mv/g
Mo signal
Y |iI Calibrate 1000 m¥{g
Mo signal
z

0,06929 g
Sine 80 Hz

Calibrate 1000 m{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 certificate. Little percent difference is

acceptable.

DEWESoft v6.5 - User Guide v1.1.0 page 170
© 2007 DEWESoft



Human vibration
Measurement setup Dynamic signal analysis

Calibration

Reference wvalue Measured value

ID,?E ghMS ii Calibrate | 1000 mv/g
Mo signal
0g :
¥ E Calibrate 1000 my'/g

. 07197 g B e
2. ne80 = Calibrat y95,2?4 m{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.

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
certain machine fault.

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 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.

Harmonic component which 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 31st harmonic will show the gear mesh
frequency...

Final measured vibration The ratio between excitation and system response is defined by the system transfer curve. So the
final measured vibration of the system is a product of excitation force and system transfer curve. Since
the transfer curve is fixed, we get different responses for excitations at different rotation speeds.

When the excitation passes natural frequency, we get so called resonance with increased vibration
amplitudes which could be fatal to the machine.

To measure Order tracking, we need at least one accelerometer for measuring the vibration and encoder for measuring
RPM.

Required hardware Orion
Required software SE or higher + ORDTR option, DSA or EE
Setup sample rate At least 10 kHz

for hints about Order tracking Application see — DEWESoft Tutorials
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After required hardware - accelerometer installation and setup
and DEWESoft Counter Hardware setup (this procedure is sy Cana | ses ] vaies] — VEEA EE B

@nable math

I” Power calculation

to perform only by installation new or changing hardware) according to

manufacturer instructions, DEWESoft Order tracking I Torsional vi i
I~ Sound level meter(IEC 60651, IEC 60804, IEC 61672
jhratinns [1.804 [ - 1

Ellde; tracking ;

measurement is allowed by selecting the Order tracking checkbox

in System — Hardware setup —» Math tab.

After selecting this option, a tab labeled 'Order tracking' appears in the DEWESoft Setup screen (see picture below) to

define and setup Order tracking module(s).

To use Order tracking module, please select and set up first vibration analog channels in Analog tab

see — User Guide — Analog in Channel Setup

Add / New Order tracking module

_Iolx

Fle Edit [Data Displaps System Help | | Mo &40 hardware
wte | B | g | RET es e F . m= EE
Meazure Analyse Setup Owverview  Scope  Recorder  Vert rec. FFT Yideo GPS
File: detailz Create a multifile Storing Save
= Stop storing after settings and options
10000 - At > always fast i
EEIRET Adisted to ETIB ;c Stait ztoning automaticaly
Analog | Digital I Counter I Math I Analog out | Torsi I vibrati Human vibrati Jrulde' tracking
I j + — iy ErEnmel (et

initial Order tracking
settings / Channel list

When we switch first time to Order tracking tab, this tab area is empty (also Order tracking module list), except there only
ﬂ - Add button is active.

After selecting the Order tracking tab, press ﬂ 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 ﬂ - minus button.

WARNING  Think well before using this command, because we can't return deleted module with settings!
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Setup

When an order tracking is added, we get the following pictures with the settings for order tracking.

Analog | Cuunlerl Math |Trig_1er Order tracking |

: | remove switch view N :
IOrderlrﬂcklng LI - il Lo button View Channel List

Frequency channel sattings
Frequency source Sensar Frequency =ncy channel
Analog pulses ¥ | |Tacho setting Jaji ~ Setup

Galculation witeria - frequency limits Galculation iteria - time limits

Input channel
selection list

Ditection RPM Unnar BEL limit Update criteria RPI1
[Both =l !;i Calculation settings ~ ™®® = | 1
Delta RPM j ' (cimurm time limit
50 t ID 05 seC 1

[~ Skip missing RPs
Qutput extracted harmonics as channels

® Fromthe list Al
|1 Example: 1:1 5:2.3:5:8

Orderrasolution | Maximum order
N T | PR TR
nits alor EE i
FFT winclow
Black
ackman T Order setup

V| Bl At = B N
[ Phassarc  Harmonics output
channels settings

Max value BUELTT0 RPM

QOutput channel

- :
Average setings A

Min 546.5 RPM

Min value 0 RPM

h

This screen has the following main sections:

Input channel selection e Calculation criteria for frequency and time limits

Output channel settings e Output extracted harmonics as channels

Frequency channel settings

Order setup

Frequency channel settings

There are several possible sources of the frequency which can be selected from Frequency Frequency source
Caounters

source drop down list:

unte
Analog pulses
FFh channel
Tarsional vibration

e We can have the frequency source as Counters. In this case the angle sensor should

be encoder or geartooth. Then we select the sensor itself from Sensor drop down list and

the source where this sensor is connected to.
We can select any counter sensor.

If we choose the encoder, then we need to connect the encoder to the counter Filtar Encoder direction
[ Positive
I et

input. Please note that only Orion counters can be used in this case.

By selected encoder on this section we have two additional settings.
Input Filter defines the digital filter of the data to prevent double triggers

(same function as in counters).

Invert options inverts the encoder direction if it counts in negative since order

tracking supports only counting in positive direction.
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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 ﬂl button which appears on the right side of the Frequency channel field

— after pressing this button we get Angle sensor setup window. — see —» Angle sensor

When the _| 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 channel which 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.

Directian
We can also define the Direction of triggering either to capture only Runup, Coastdown or

Both. This criterion will tell the order tracking module when to take the measurements.

Rup .
Coastdown

Here can we also Skip missed RPMs with checking this box.

Calculation criteria - time limits

In this section we define the time Update criteria from drop down list for taking new samples. Update criteria
We can define to acquire the data Only at first time Runup / Coastdown or Always when IA'WE‘VS

passing through some frequencies.

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.

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 1/8{0125) =

1
142 (0.5)
174 (0.25
148 (0.125)
116 (0.06)
1432 (0.03)
1764 (0.015)

16 cycles for a single data point.
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The Maximum order defines how many orders (harmonics) we will get and can be selected from kdavimum order

drop down list.

This value and the maximum RPM defines 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.

We set (select from drop down list) also the FFT window type for calculation of the history FFT. FFT window
Blackman VI

for hints about recommended using Window type

Rectangular
— see — Reference Guide — Theory of frequency analysis Haning
Harnming
Flattop
Triangle
Blackman

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 & Framthe list . All

runup plots (in the x-y recorder), we need to have the data available as the channels. |1;2;5;3| Exi
In this section we define the orders (or harmonics) which will be available as channels

From the list (see right) or All.

If we have the frequency source with reference point (tacho or 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 val and 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

16 bit AD card (Dewetron Orion-1616 board) and DEWE-CRANKANGLE-CPU

Required software DEWESoft 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 or modify hardware settings:

e analog and counter channels on Hardware setup window with

Counter setup

Enable module
Add module
Delete module

Combustion module

Combustion analysis
setup

select CA type: Engine, Angle sensor, Calculations, Heat re
and then define all settings

Activate hardware

Analog setup

lease, Knock detection

To activate your hardware or modify hardware settings, please select Dewetron DAQ (Orion - 1616) from the drop

down list in the System menu —» Hardware setup... — Analog tab:

Hardware setup

QAnalng)mN | GPs | video | Math | Timing | Alarms | Analog aut | NET | Plugins | Licensing

Analog device Dewetron modules

[Dewetron DAQ = ﬂ ¥ Use MDAD/DADF modules  COM port
I~ Use PAD modules coMi ~|
Card FOUND T Use DADN modules
Driver wersion: 1.0, 0. 54 ™ Use TEDS sensars jﬁ
Card setup MJ
Dewetron DAQ hardware
'_ i _
[ use onboard R5485 for additional

PAD Channels Device infarmation

ORION-1616-103 100000
100000

18 toGND -+ SN:15370053 [2005/12/07) 2

SM:15410008

v 0 -

Expansion CNT =

Registration status

TRIAL (21.4.2007)

QK Cancel

If we want to use Combustion analysis in external clock mode, Use CA CPU option must be checked.
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Enable Combustion analysis module

After hardware setting and channels setup DEWESoft Combustion analysis module measurement is allowed by

selecting the Combustion analysis module checkbox in System menu — Hardware setup... —» Math tab.

Analogl CAN | | Yide: IJI Math |m|ng| Alalmsl Anal

@nable math

" Power calculation

[~ Tarsional vibration
I Sound level meter(IEC 60651, IEC 60804, |EC 61672)
| Human hod_v vibrations (150 8041. 150 2631-1. 150 2631-5)

d ng
ird Cumhustlon analysis

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

[oeweson R

Fille Edit [Data Displays System  Help | File [eplay
o | IEE | | e e
Measure Analpse Setup Overvievs  Scope  Hecorder Store Stop
File: details .. Create a multifile . Save
= < Storing
s Stop sharng 2 g ;
D settings and options
100000 - Ao v alviays Fast

[Hzieh] © [sec] St of = .l
e R b Start storing automatically

Analog| Counter | Math | Combustion analysis |

d + — wiew Etanme] Lish

initial
Combustion module
settings

When we switch first time to Combustion analysis tab, this tab area is empty (also Combustion analysis module list), except
there only ﬂ - Add button is active.

After selecting the Combustion analysis tab press ﬂ 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'.

Combustion anﬁlysisj __:_- =
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Delete Combustion analysis module

Combustion analysis module can be deleted by selecting him and then using ﬂ - minus button.

WARNING  Think well before using this command, because we can't return deleted module with settings!

Combustion analysis setup

After add new Combustion analysis module initial (Engine') setup screen is displayed:

Analog I Counter I Math  Combustion analysis | remove module switch view
button button

ICnmbustinn analysis j _}B/ “iew Channel List

[‘@ Engine ‘: Angle sensor ]é‘ Calculations IJ‘Heatre\ease %Knockdetecﬂon J

Engine type Cylinder 1 Bore [mm] Fod [rmm] ]
|4-Stroke =| |1 Combustion analysis (CA) type 126 251
Fuel type . =
[Gasaline - [1.37 il i f -
== {0.11 |2.18 [t 3] =

Suggested: 1.32

Add Delete Save

| Cylinder Fief Cyl. 1 =
| settings for selected CA type
|Pressure channel &0
llarition misalig. [T4] i
|Piston offset - PO fom] [0
] J

We can set Combustion analysis (CA) in any way we want, but usually the easiest way would be select CA type and

then define all settings of particular type:

e Engine

Angle sensor

Calculations

Heat release

Knock detection

When the View Channel List button is selected, Channel list is displayed.
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1. Engine setup

After selecting Engine type CA or after new CA module is added following setup screen is displayed:

Analog | Counter | Math | Combustion analysis |

-

ICnmhuslinn analysis

Calculated

Angle sensar

% Calcula

cylinder volume
=lease

s

“iew Channel List

Cylinder geometry data
with cylinder sketch

Fod [rm]

Cylinders

Cylinder Fief. Cyl 1

Pressure channel Al 0
| grition misslig. [TA] 0
Pistan offset - PO [mm] 0

Crankshaft offset - CO [mm] |0

SOI/EDI channel < Unassigned >

Mo, of injections 0
S0l trigger level 0
E Ol trigger level 0

\Additional channels < unassigned »

Engine type Cylinder count: Compression Eore [mm]
|4-Stmke _'| fn j I“E I1 26
Fusl typs Basic engine - kdropic expanent Calculated volume
—— parameters 137 Min Max
Suggested: 132 0,11 2.18 [dm"3]

Cylinders channel data

o5t

Engines templates |

——

manage Engine
templates

Settings and entered values for Engine CA type are divided on following sections:

Basic parameters
Geometry
Calculated volume
Engine templates

Cylinders

Basics parameters

From drop down list can be selected:

Engine type

Engine type
4-Gtroke

-

Engine type can be 4-stroke (for example
car) or 2-stroke (motor bike).

Engine type Cylinder count.  Compression
|4-Str0ke j |1 j |1El

Fuel type Faltropic exponent
IGaSDIine j |1,3.'-"

Cylinder count

Cylinder count:

-

=1

— 00 00 M Is MO Rl

Suggested: 1.32

Fuel type

Fuel type
IGaSDIine

|Gasaline - Direct Injectior
Diesel

Fuel type defines calculation procedures, so itis
important to select the correct setting.
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Compression

is the ratio between total and compressed volume

Rc=(vd +Vc)/Vc

Vd = sweptvolume
Vc =clearance volume

Polytropic exponent

The polytropic exponent is a fixed value for entire stroke. It is 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
Stroke [rmm] Bore [mm] Fod [mm]
[166 [126 [251

On the drawing on the right you can see what value should be enter in corresponding field.

Calculated volume

As soon as you enter the previous values and define the cylinder pressure channel, il e
o ) ) . ID,H |2,18 [dm”3]
minimum and maximum volume of the engine will be calculated and shown
here.
Engine templates .
All that information about engine type and geometry is stored in DEWESoft setup | j
file. But you can save it to XML file (in DEWESoft directory CAEngines.xml) for Add | Delete | Sovs |
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

Pressure channel

Ignition misalig. [°CA]

Piston offset - PO [mm]
Crankshatft offset - CO [mm]

SOl / EOI channel

No. of injection

SOl trigger level
EOI trigger level

Additional channels

Cylinder Ref. Cyl. 1 & o2
Prezzure channel Al 0 < unaszigned >
lgnition misalig. [*CA] 0 0

Fiston offzet - PO [mm] 0 1]

Crankzhaft offzet - CO [mm] |0 0

SOI4EDI channel < unaszighed » < Unassigned >
Mo. of injections 0 i]

SOl trigger level 0 1]

EOI trigger level 0 1]

Additional channels < unassigned » < unassigned >

Reference cylinder is the one that is used for all calculations as base (it is the one
which has zero misalignment). Select it by clicking in the cylinder row. In our
example that is 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 offset of 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
start and 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:

—o
Analog | Counter | Math | Combustion analysis ||
| S

ICnmhuslinn analysis j ’f = Wiew Channel List

Top dead center

= 3 = T B location and detection i
Engine l“"’ Angls sensor % Calculations 4 % Knock detection

Sampling type Angle sensor beo g Resolution [Upper speed limit is 16657 RPM]

I\nlemal clock j IEEI 2 Sensor / samplmg |1 deg. 360 p/frewv j Setup |

setting

No. of cycles Thermo. loss angle TDC detection Cylinder must nat be fired for TOC detection!

|1 20 II],? Start TDC will be performed on reference cylinder 1

Values table

[ p-v and CA graph display :
1

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

Sé_rma'id!ﬂ'rp!i‘g

Sampling type Angle sensor type Connectedto Resolution [Upper speed limit iz 16657 RPM]

[Intemat clock =] [60-2 = A = den:3s0prrey 2] Setup |

From drop down list can be selected:

Sampling type

Sampling type is the most important selection for behavior of combustion analysis.

Sampling type
External clock means that data will be acquired in angle domain. We need the CA CPU Irternal clock ,I

hardware to create needed number of pulses from any sensor.

External clock

Internal clock will acquire the data in time domain and recalculate to angle domain. It will

be slower, but we are able to do all time based calculations.
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Angle sensor type

Angle sensor type mJ

Angle sensor depends what sensor we connected. Encoder-360
Encoder512

Encoder-300
| ) i ) ) Encoder-1024

When — button is selected, the Counter sensor editor window appears to define Encoder-1800

Encoder-3600

counter sensor. RO-2

3IB-2

COM-3R0

COM-720

Connected to

Connected to
Here we define physical connection of the sensor. If use external clock with CA-CPU, it —_IAI 1 =

will show the CA-CPU inputs. If we use internal clock, it will offer the counter inputs for

encoder and CDM sensors and analog inputs for geartooth with double or missing teeth.

Resolution
Fesolution [Upper speed limit iz 16667 FFM)
Resolution will define the number of points per one engine revolution. Higher 1°dig. 360 pliey j Setup
number will give higher accuracy, but will also bring more calculation load.
(05 deg. 720 pjrev

Setup | . . 0.2 deg; 1800 p/rev
When button is selected, the Angle sensor setup window appears 01 deg. 3600 p/rev
to define angle sensor.

forinformation about Angle sensor setup see — User Guide - Angle sensor
Top dead center location
.
Trigger offset Trigger offset
Trigger offset is the offset from the trigger to top dead center of the reference cylinder. I'1 b4 ['CA]
]

Value in this field we can decrease whit -4 button and increase with -t button.

Top dead center detection

Top dead center detection

Mo, of cycles Thermo. loss angle TODC detection  Cylinder must not be fired for TOC detection!

|1 20 IU,? Start | TOC will be perfarmed on reference cylinder 1

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 offset in this field.
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TDC detection
When ﬂl button is selected, table with values appear instead on right side table:

TODC detection kdin Ave Max Std Cycle

Cancel | 0 o o [o fo [CA]
]

Now the Start button change to MI button 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:

Analog | Counter | Math | Combustion analysis ||
ICnmbustinn analysis j 71'4 = Wiew Channel List

Individual settin
9 =nsar “A Calculations Heat release 5 % Knock detection

B Engine

individual calculations Ovesall calculstions
[ | Sratichice v MEP ¥ Cycles v Sum Overall setting
™ Derivation Average d|

e illliby A el Second et I zero point correction
IThermUdynam\c zem j I-1DD 7 i-gs 7

Settings and entered values for this Calculations CA type are divided on sections:
Individual calculations
Overall calculations
Zero point detection
Display graphs
Values table
Individual calculations

I¥ | Stafistics. v MEP
Statistics are selected by default since these values are needed also for further calculation. [ ioareion

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.
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Overall calculations | Ovesall calculations.
v Cycles ¥ Sum
With overall calculations the Sum for all cylinders are added. When we select Average I__'I
! Awerage v

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

Carrection principle First ref. paint Secand ref. paint

Thermodynamic zero j |-1UU ['CA] I—ES [CA]

Correction principle Correction principle

Thermodynamic zera j

There are three basic correction principles for the zero point correction. Thermodynamic

MNone

‘Thermodynamic zera

Frorm known zero walue
From measured zero valug

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).

4. Heat release setup
After selecting Heat release type CA following setup screen is displayed:

Analog | Counter | Math | Combustion analpsis |

ICnmbustinn analysis - Wiew Channel List
Heat release -
— setting
5 Engine g Sor Calculations ‘ MHeat relzaze 'y Knock detection
v Calculate heat release
Stadint point Ending point User point TQUnit TIUnit
[-z0 a0 75 % |kdm 3G x| fkymi =
: ? ]

EI:”:
LI 5B
I Values table _
| 0 g
L p—vandCAgraphd\splay i

Settings and entered values for this Heat release CA type are divided on sections:
Settings
Display graphs

Values table
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Settings

Calculate heat release

This option switches on or off the calculation of the heat release.

Starting and ending angle

Heat release is very intensive calculation and we can limit the range of calculation only around top dead center.

User point

Heat release 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 XX is the percentage value of the heat

release defined here.

TQUnit TQUnit

. . . . . IkJ,’m“E,’Grd vI
We can either have the physical unit for the heat release or have it expressed in percentage.

TIUnit

We can either have the physical unit for the integrated heat release or have it expressed in

percentage.

5. Knock detection setup

After selecting Knock detection type CA following setup screen is displayed:

Analog | Counter | Math  Combustien analysis |

ICnmhuslinn analysis j 1‘4 = Wiew Channel List

B Engine = Angle sensor %  Calculations /" Healrelease EﬁKnnckdetécﬂnn |

" Knock detection (Method Mannesmann ¥YDO AG)

Lowpass filtar: 40 fteps] Shift reference window:
flighpasz e 6 [taps] Speed Correction
Noise treshald: 0,05 [bar] 1000 [Fom] |0 ['CA]

Reference signal window width: |30 ['TA] G000 [Fpm] |0 ['CA]
Knock signal window wicth: 30 [CA]

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.
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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 point linear scaling offset definition how much the calculation window is shifted for different speeds.

1.11 Trigger setup

With DEWESoft you can trigger from your signals by setting any channel(s) to start and stop recording
according to levels.

When we select trigger type storing from the STORING OPTIONS drop down list on the DEWESoft Setup screen, a

Trigger tab will appear and it will automatically open screen to set up triggers:

_ioix
Fle Edt Data Displays S_lgs_tem Help ‘ Mo &/0 haidware
e F0E ([ Gl | PR P e T L. we BN

Measure Analyse Setup Overview  Scope  Recorder  Wert rec. EETE Wideo GF

DATA FILE OFTIONS
File details ... ITesl ™ Create a mulfie o
File directory | Stop staring after
C:\Dewetron|Frogrsm\DEWESoftS4\Dats
DYNAMIC ACQUISITION RATE STATIC/REDUCED RATE  STORING CPTICNS

|1 ] - l ALta - l

fast o tigger
e 7 Adusted to E‘-ﬂerc [~ Start storing automatically
.Analog' Digitall Cuunlell CAN | GPS | Math | Powetl Alalmsl Analog .@. 1 | 3
I~ Pretime [~ Posttime [~ Holdoftime I EaEttiie Exets

Start trigger setup

Start storing conditions Add - ‘

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

e Timing setup to set the storage time before and after the trigger event
o 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

Remove trigger

Trigger controls how activate / deactivate triggers
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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:

[ Fretime [~ Fosttime I Haoldoff time I Pastiime exiens

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

the trigger event occur - DEWESoft will keep the data in the buffer until the trigger
event 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.

Post time Post trigger time, defined in milliseconds. This value defines the storage duration after

the trigger event has been finished - DEWESoft 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 very long storage times.

Post time extension The post time extension is checked automatically as long as the Post time is not

selected. The acquisition duration will be prolonged when further trigger events appear
while the first one is still recorded.
The following example is setto 0,1 sec Pre and 0,2 sec Posttime, so we will capture 300 ms of data in total per trigger event:

v Pratime [v FPosttima [~ Holdoff time [~ Posttime extension

|1EIIJ ms 200 ms I— ms

Start trigger setup

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

Start storing conditions Add | - | ‘

When you press:
. ﬂl - the Add button, a new trigger condition will appear immediately in the list

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

DEWESoft v6.5 - User Guide v1.1.0 page 188
© 2007 DEWESoft



Measurement setup Trigger setup

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

— Stap trigger setup
Start storing conditions Add = | Stop storing conditions Add - |

"Don't store” conditions Add - |

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 set to 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 DEWESoft Setup screen, the Condition setup window

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 when the pressure grows above
a certain limit. But you only want to store the data if there is really a part in the machine. Then you can connect a signal to another channel
which reports if the unit is present or not and use this result as a Don't store function.
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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

Start trigger setup

Start storing conditions

To remove a trigger condition simply click on the trigger

illustration or the descriptionfield to select the condition, the

selected field becomes darker - and press the

j (minus) button.

Trigger control elements

To activate the selected trigger condition, just switch into an online display (scope,

recorder,...) and press the Arm button on main DEWESoft tool bar or <F5> on the [EI L
keyboard. As soon as the trigger condition appears on the input, the data will be stored into Am | Trg  Stop
file.

-
When the trigger condition is activated, we see additional _Tia_| 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'tavailable, press the Trig button or <F6> on the keyboard. Trigger

shots will appear in the scope and the Trig button flashes.

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

the Analyse mode for an easy data analysis.

forinformation about triggered data files see — User Guide — Reload triggered file
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DEWESoft offers several different trigger conditions, which can be set on Condition setup window. 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 ll
| sowmce [ Triggeron |
0 =

o

; @
CHANNEL list - 10 Real data |

all / analog input =
Mode Simple edge n

Positive

Trig level [T -

Lvl 0
3

Trig

r
-

TRIGGER
current value settings

display
Ok |

Choose the trigger condition according to your requirements and press the OK button to accept the trigger settings.

In Condition setup window 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 - allchannels

Al - analog input channel

First of all you have to select the desired channel out of the

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

To select channel click on it. Selected SOURCE is surrounded with

dashed white line and box before channels name is crossed.

- in lower part current signal value is displayed

The white lines displayed indicate when 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
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Trigger type

The following trigger types are supported:
. Data

e Time

o FFT

Select trigger type from drop down list.

Data trigger setup

1. define the Value

When the data trigger is selected, you can also choose between Real data, Average or

RMS from the drop down list for your trigger condition.

2. define the Mode
Select the trigger type Simple edge, Filtered edge, Window,

Pulse-Width, Window and pulse-width or Slope from the drop down list.

3. setup other trigger condition

\Z" Real data  [Bd

LR Simple edge

1D
Filtered edge
Window

Pulzewidth
Window and pulzew
Slope

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

Trigger Mode and settings

o Simple edge

This is the most used trigger condition with data Positive slope:
acquisition systems. 2 Simple edge B3
The trigger event is a rising or falling edge,
which crosses a defined level. ]

Trig level  [IE00 g

Trigger on rising edge when signal
rises over defined Trig level.

symbolic display of trigger condition Lwl O
(below settings) T

Trig

Negative slope:

Trigievel [N

Trigger on falling edge when signal
drops bellow defined Trig level.

Lvl O
e

Trig
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¢ Filtered edge

is basically the same as the simple edge trigger,

except for the rearming level.

This level can be used to define a second level,

which must be crossed before the trigger

condition can become true again.

This trigger type is mostly used with very noisy

signals.

symbolic display of trigger condition

e Window

works with two independent levels,
some kind of window.

(below settings)

which build

The trigger condition can become true when the

signal enters or leaves the window.

symbolic display of trigger condition

e Pulse-Width

Longer than Time

(below settings)

checks in addition to the level (like the simple

edge trigger) the duration Time of the event

and triggers only if the event is longer above

the selected level

symbolic display of trigger condition

(below settings)

Positive slope:

U Filtered edge B

-
ol [
—

Trigger on rising edge when signal
rises over defined Trig level,
retriggers only when Rearm level
hasbeen crossed.

Lvl 0
3

Trig

Enter range:

ese [ |
Upper level mg
Lower level _g

Trigger when the signal enters the
window - signal falls below Upper

level or rises above Lower level.

N Trig
Ll 0

Ll ] oo

Positive pulse:

B Pulsewidth B

Trigievel  [EIN g
T

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

Time

Ll

it Fwrsi

Negative slope:

Trigger on falling edge when signal
drops bellow defined Trig level;
retriggers only when Rearm level
hasbeen crossed.

Lvl O
e

Trig

Leaves range:

k1
usper el [T
Lower level _g

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

Lvl 0
L
Tri
S 9

Negative pulse:

Megative pulse H
Triglevel  [IET g
longer than n

Time

o

Trigger on falling edge when signal
drops bellow defined Trig level and
stays bellow this level longer than
selected Time.

£ Trig
B

Ll O o)
it Pwrsi
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Shorter than Time

checks in addition to the level (like the simple
edge trigger) the duration Time of the event

Positive pulse:

Pozitive pulse u
Triglevel  [IEM g

o [

Time

and triggers only if the event is shorter above

the selected level

symbolic display of trigger condition
(below settings)

e Window and Pulsewidth

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

! Trig}
Lyl O i

it Fwsi

Negative pulse:

Megative pulse H

Trigger on falling edge when signal
drops bellow defined Trig level, but
rises above this level earlier than
selected Time.

iTrig |
L

Ll O o |
it Fwrsi

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

what you expect to trigger on.

Longer than Time

symbolic display of trigger condition
(below settings)

Shorter than Time

symbolic display of trigger condition
(below settings)

level In range

L Window and puﬂ

Trigger when the signal enters the window
(signal falls below Upper level or rises
above Lower level) and stays inside for a
longer than defined Time.

T Trig-ai
Ll %r"

Lvl 1

+ P

level In range

Upper level m J
Lower level _ g

Time

T e

Trigger when the signal enters the window
(signal falls below Upper level or rises
above Lower level) but leaves before the
defined Time is over.

i e
Lvl T
Lyl 1 i Trig

+ P

level Out of range

Upper level mQ

o I

Time

Trigger when the signal leaves the window
(signal rises above Upper level or falls
below Lower level) and stays outside for
alonger than defined Time.

Lvl 0

L. H

PR
Trig

Lvl 1 iPw+

level Out of range

Upper level mQ
Lower level _g

Time

T

Trigger when the signal leaves the window
(signal rises above Upper level or falls
below Lower level) but returns before the
defined Time is over.

;_H\
o
Trig

+ P

Lvl 0
SV

Lvl 1
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e Slope

Positive slope Negative slope Any slope

Lo Slope -]

Smoother than : Delta level m g
Delta ti Deta level  [TEH g
eltatime Smoother than n Smoother than n
Smoother than ﬂ

SS— Detatine LI ms Dettatine LI ms

Triggers when signal rises over  Triggers when signal drops below Triggers when signal rises over
defined Delta level later than defined Delta level later than  or drops bellow defined Delta

defined Delta time. defined Delta time. level later than defined Delta
time.
2Ll i Pwrs 2ilvl
symbolic display of trigger condition Y Trigs] + ‘?:'-.: Y Trigs]
(below settings) + A L+ Trig ™ + i
i Pt oLl 5 P
Positive slope Negative slope Any slope

BRIl Negative siope  JR3(HN A ny :
Deta tevel [IEHM Deta tevel [E3M o
beltatime  petatime [ ms Dettatine [T ms Deta time [T ms

Deta tevel [ o

Steeper than

Triggers when signal rises over  Triggers when signal drops Triggers when signal rises over
defined Delta level earlier bellow defined Delta level or drops bellow defined Delta
thandefined Delta time. earlier than defined Delta time level earlier than defined
Delta time.
Alyl i P Alyl
symbolic display of trigger condition bR * = hE T
(below settings) + o + + ba
‘P oLl Triged— P
Time trigger setup
time equal to level every

-
absolute (time only)

equal to - evey K|

15 12 45 [{ 500 | PR P |
The system triggers exactly at the defined The system triggers every defined time
time hh:mm:ss.xxx (also every day if the X [unit], the time starts running from the

time matches). beginning of measurement.
B -
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relative

Time format select from drop down list:

relative u

abszolute [k

FFT trigger setup

time equal to

Trigger on

Time
equal to n

5 |» K|

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

level every

Trigger on

2

The systemtriggers every time x [unit], the
time starts running from the beginning of

measurement.

Time select from drop down list:

[unit] select from drop down list:

Up to now, we triggered the system only on amplitude values over the time and/or directly on 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.

P CHANNEL list
all / analog inp

current value
display

u

TRIGD

Nurmnber of lines

Wl Mo type

-

o FFT TRIGGER
setting |
m
Nurnber of poirts |2 ﬂv
fIHz]

] 1
00 1

Giet cunent dalal ﬂ J_»l
M
Ok |
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FET 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 64Kk),

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

e 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

ﬁ

Preview at the 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.

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.

TRIG'D

Default (standard) Number of points are 2.

The standard Ampl. level is 1 for 0 and max. frequency.

You can click on this field and change this value.

Nurnber of points |2 37

£ [Hz]

Giet curent dalal ﬁ J_»l

Ok

You can increase Number of points to expand the table (e.g. 6 in

Limit table

Murnber of points IE 37

example on right). fD[HZ‘
50 0.1
You can now define the limits in two ways: 1223 101
1. Enter the values manually ;EE Egi
When you enter the values manually into the table, you normally take Gt curen dete| = J_|
just a view points to define the frequency mask. =
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2. current measurement from the system

The second way is to take a frequency mask out of the currently

Mumber of poirts Iﬂ

displayed signal. To do that simply presses the Get current data M_ﬂ
1] 0064082

button.

1.9531 00073513
34063 0.00067

5.8594 00053452
7125 | 0.0094522
97656 | 00081754

hd
N NnaJard
]

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 up //down button to the limit up / down
g - - Ok
and the 'left / right button to add / remove limit in frequency =
domain.
Examples:
frequency mask moved up frequency limits widened
it table : Lirnit tabla |
Murnber of pointsm bliefo P°imslﬂ
f[Hz] Ampl. - f[Hz] Ampl. =
0 011002 TRIG'D 0 0,16002

196531 0,05618
39063 0053147
5,8594 0,066E51
TG 0051802
9.7656 0,05769

11,71 nnR11no
1 3

19531 0,16002
39063 016002
5,8594 0,16002
25 016002
9.7656 0,16002

11,71 nicnna
1 13

-

To set the table back to a default state reduces the Number of points to 2.
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1.12 Sensor database

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:

- Rename group
Rename a sensor group

- Add sensor
Creates a new sensor in the selected group

Save file
Store the sensor database to file

- Remove sensor -
Delete a defined sensor

Exit
Close the sensor database editor

- Add group -

Define a new group for sensors

- 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

General sensor information

Scaling type:
e Linear
e Polynomial

e Table

Transfer curve (also for Sensor correction)

Sensor definition - Edit sensor

Hiz 1=

DEWE Soft

Load data file ...
Expork
[ultifile export ...

40+

Meazure

aps  Spstem  Help

se setup far measure
Stare settings and events

Compress viden ba AYT
Export screembo AYT ..

Global header design ...
editor ...
Counter sensor editor ...

User defined groups ...

To enter the edit mode, please select in Data menu Sensor editor ... and the Sensors editor with the list of all possible

sensors window will open:

B Y A

=T
e =

Add zenzor Remove gengor Add group Remove group Rename Save file Exit
“iews groups: lm ‘
# Group flSensor tupe |Serial number |Scale type |Transfer curve |F|eca|. date |ﬂ
1 Hoe BK7508 54711 Lirear No 31.07.2005
2 ftuls BE. 4511 50815 Linear Mo 071.08.2005
3 Acc BE. 4511 50816 Linear Mo 01.04.2005 ;I

Any already defined (and pre-defined) sensors and/or connected TEDS sensors will be listed automatically as our example
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above shows. The Sensor editor offers several functions as you can also see as icons on icons bar (see above).
In table of sensors following columns are available:

Group The Group column is only available when the View groups selection is set to
<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! It is 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 edit a sensor, simply click in the desired field of the table.

o x|
' B B B & H vw

Add sensor Femove sensor Add group  Remove group Rename Save file Exit
“Wiew groups: | Curent vl ‘
i Sensar type |Seria| number |Scale type |Transfel cLrve |Fieca\. date | |
1 Linear Na 13.09.2006
<] | 2

[ GENERAL | SCALING | TRANSFER CURVE ‘

Electrical {Output) unit

Channel name
Channel description

VWanted range min -5

w

Wanted range max

Wanted fitter [Hz] 0

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 above). 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, most times 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:

I GEMERAL | SCALING | TRANSFER CURWE |
Property |\-"alue
Phyzical [input] urit A
Electrical [Dutput] urit W
Channel name Current
Channel description Current measurement
Wanted range min -10
Wanted range max 10
whanted filker [Hz] 10000

Sensor SCALING

DEWESoft supports different scaling types within the sensor database. When we select in Sensor editor window Scaling
type field, the scaling type selectionlist appear in this field and SCALING tab is selected automatically. After selecting

desired scaling types from this selection list in Scaling tab automatically appears information about scaling.

Il
' L Ok B % e
= LEXIT]
& gr Birou "
Add sensor  Remove sensor  Add group  Remove group Rename Save file Exit
View groups: |valtage vl ‘
i3 Senzol lype |Salialnumber |Sca|etype Transfer curve |F|eca| date |
1 R3803 Linear - [No 23.10.2006
LI—I r——— Palyrnom —.I
GENERAL W TRAMSFER CURTable
L
Linear szaling &I
Paste |
Walue I
Offzet [V] 0
Scale [¥/] 800
™ Offset will be defined in the charinel setup
I™ Additional scale factor can be defined in channel setup
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DEWESoft 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 — seeabove

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 set in channel setup and in Scaling tab - Linear
scaling is yet inaccessible:

' GEMERAL |[SCALING | TRANSFER CURVE |

Linear scaling ﬁl
Paste |
alue
Dffset [4]

Scale [4/] _

f’ﬁaﬂset will be defined in the channel setupe

I Additional scale factor 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 (seeabove)

-example:
# Senzol lype |Seria\number |Scalalyne Transfer curve |Recal. date
1 1 Pabnor] = [Ng 10.05.2007
E| |
GEMERAL | [SCALING || TRANSFER CURVE |
Palriam scalng laDsal . santse) (5 2] PC:sDti | Nonlinear sensor characteristic
Coef.
Offzat (a0] |0.3
Scale[al] [4.81
a2 08
a3 27
ad i3
. — I
™ Dffset will be defined in the channel setup
I Additional scale factor can be defined in channel setup
DEWESoft v6.5 - User Guide v1.1.0 page 202

© 2007 DEWESoft



Measurement setup Sensor database

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 (seeabove)

-example:
# Sensor ype |Sena| number |Sca\e type Tiansfer curve |Recal. date ﬂ
1 1 Table - | Mo 10,05, 2007
il -
| _'l_J
GEMERAL | I SCALING | TRANSFER CURYE |
: Copy
Table scaling IG Toilo
wWalue |y Walue I ﬂ
1 03 ]
2 1 03
3 2 12
4 3 15
1 4 3
5 53 J =l
T ififfset will be defined in the channel sshup
I Additional scale factor can be defined in channel setup
TRANSFER CURVE

The transfer curve calibration can be used when the frequency behaviour of the sensor is 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 DeweFRF, 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

-example:
4 Sensor lype |Seria\ number |Scale type iTransler curve !Hecal date |
1 1 Table | 13.09.2006
<] D
GENERAL | SCAUNG | [TRaNSFER CURVE |
Transfer curve 7 B
fH=] f[Hz] |alE] fildea]
1 50 o 1]
2 150 -0,02 0.4
3 250 -01 j
4 350 0.2 1.7
3} 450 03 25
E 550 0,35 28
7 E50 -0.45 3

NOTE: Be aware that the transfer curve is only helpful in frequency domain applications, like FFT, harmonics or
octave analysis!
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Save the sensors with 'Save file' button and close the sensor editor with Exit.

When we go back to analog setup and then choose the sensor for current channel, open the Sensors tab and choose in

Sensor field the serial number of the sensor previously entered in the sensor editor we can't enter the normal scaling or

sensitivity anymore. We only have a chance to enter a Transducer scale, which we can use for reversing the polarity of the

sensor by entering a value of -1.

Channel setup for channel 1

— | DAQP-Y 5N:2359

Ed|
— #ly

‘Rev:100

r Sensors

C t 126354
Jowen 21 ] towpssie ETTR]
Seale

1AM shuntype LTSN -]
Otfset

0A
Description
Recalibration date

For current measurement connect shunt adapter.
 Scaling
Input value Scaled value
v 104
0.2557 ¥ 0.2557 A
-0.0019 Y -0.0019 A
-0.2600 ¥ -0.2600 A
-10¥ 10 A @04
-
sec
I Average AC RMS Il Min / Max

]

Lancel |

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.

We create now a new group called '‘CurrentNew'. Simply click on the Add

group icon and enter the group name:

Add group x |

Tupe the new name of the group.

IEurrentNew

o]

Cancel
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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 | -0l x|
+ = + = =
E(ENYE & EH
’ Grou
Add sensor  Remove sensor Add group ¢ Femove group Fiename Save file Exit
e

Wiew graups: ICunentNew "l

i Senzor type |Serial nurber |Scale tpe |Transfer curve |Hecal. date |
1 1 Lingar No 10.05.2007
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 new row - sensor is added to table:

Sensors editor = |EI|£|
= + = I::I
& !J ‘J ‘J Ernu@ B
Add senzor /f Remove sensor . Add group Remove group Rename Save file Exit
—
g groups: IEurrentNew vl
# Sensar type |Selial number |Scale lype |Transfer Curve |F|eca|. date |
1 1 Linear Mo 10.06. 2007
2 Dyl Linear Mo 10.05. 2007
Remove sensor
x|
To remove a sensor just click on it - the whole line in the table will receive i i Do you really want to delete sensor?

a grey background - and press the Remove sensor button.

A warning will appear and ask if you really want to delete the sensor: {Wes Mo |

ATTENTION: Itis not possible to restore deleted sensors !
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Remove group

x|

i ) Do you realy want to delete group Currentilew?

To remove a group of sensors select the desired group from
the View groups selection and press the Remove group
button. A warning will appear and ask if you really want to delete

the selected group:

ATTENTION: All sensors within the selected group will be deleted! It is not possible to restore deleted groups and it's
sensors !

Rename group

x|

To rename a sensor group select the desired group from the Type the new name of the group.
ICurrenH

View groups selection and press the Rename group button.
You will be asked to enter the new group name: oK. I 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 immediately in 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 editor simply 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.

x|

": Sensor database has been changed. Do you want to save the changes?
L

Yes — save changes or No — leave without changes

WARNING: If you leave without storing changes, data will be lost !
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1.13 Counter sensor editor

DEWESoft offers counter sensor database which holds the list and the properties of the counter
sensors which can be used in order tracking, combustion analysis and angle sensor math.
We can define encoders, geartooth and other angle sensors.

DEWE Soft
The Counter sensors editor can be accesses via Data main menu — File Edi'jsplays Systen  Help

- . d data fle ...
Counter sensor editor ... item. *4ge | Loaddat=ie
teasure Expatt:
Iulkifile expart ...

Wse setup for easure
Store settings and/events

Compress video ko AT
Ezpart screen bo YT .,

Global header design ...
Sensor editor ...

ter sensor editor ...

User defined groups ...

When this menu item is selected, the Counter sensor editor window appears to define counter sensor.

Counter sensors editor = | = |i|
Cument sensaor + . =
-- £ E | o

Ercar o LI
&dd sensor Remove sensor Save & Exit Exit

Signal type Signal filker
|Encoder =" |Digital (TTL level) R N =l
Signal edge
Fulzes per revolution Default encoder mode Fasitive ot

|60 fx1 =]

Zero pulze edge
Pogitive -

There are several predefined sensors already added when first starting DEWESoft, 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 it in 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.

formore information aboutabove 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:

Current senzor
Gl

Encoder-360
Encoder-512
Encoder-300
Encoder-1024
Encoder-1800
E rzoder-3600

COM-360
COM-720
B2
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 :

Encoder

Tacho

Geartooth

Geartooth with zero

Geartooth with missing teeth

Geartooth with double teeth

[

Geartooth with mizzing teath

Encoder

Tacho

Geartooth

Geartooh with zero
EEEE”_I:II:IH‘I with miszing teeth

Geartooth with double teeth

classic angle encoder with A, B and Z signals, can be onlydigital and used with Orion

counter
one pulse per revolution, can be either analog level or digital
sensor with defined number of pulses per revolution, but without any zero pulse

sensor with defined number of pulses per revolution with zero pulse, sometimes also called

CDM sensor

a classic in-vehicle sensor with any number of pulses where some teeth are missing for
zero pulse recognition. A typical 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

in-vehicle sensor with any number of pulses per revolution with some double teeth. A

typical example is 36+1
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Signal level

There are several signal level settings.

From drop down list can be selected:

Signal type

Encoder and 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.

It is used to prevent double triggers.

Signal edge

can be either positive or negative.

Signal edge

For encoders and geartooth with zero we also define the Zero pulse edge which can

and can be either positive or negative.

Signal filker

Signal type

[ Digital [TTL level) =]} 100 s

Signal edge

Positive

Zer pulse edge

Positive

For analog sensors we also define the trigger level.

Default trigger level

Please note that these are default values and can be adjusted when the sensor is used

in each specific application.

Signal type

Signal filker

IAnang vaoltage

Signal edge

=l Jioans

Default trigger level [W]

|

I Megative

- |

Jo4

-

Signal type

IAnaIng vaoltage vI
Diqita

Signal filker

100 s vI
Bupass -
200 s

500 ne

1ps |-
2z

4 pz

Az >
Signal edge
Megative VI

Positive

Zero pulse edge

IF'Dsitive VI

Default tigger level [v]
IZI,_-l vI
0.4
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Encoder setup

Encoder setup

Fulses perrevolution  Default encoder made

[360 [<1 |

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 already in counter chapter — Encoder.

Geartooth sensor setup

Counter sensors editor = | O ||l|
Curent sensor + i =
- £ £ | o

E0-2] LI
Add zensor Remowe sensor Save & Exit Exit

Signal type Signal filker
IGeartooth with mizzing teeth ;l IAnang valage LI |1EID e j
Signal edge Defaul igger level V]
#Tooth #Gapl H#HTooth HGap  #Tooth HGap INegative vI 0.4 -

L E 0 0 o o

formore 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. e
|35|:|
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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.

HTooth #Gapl  HTooth #Gap  HTooth #Gap

|58 |2 |n |D |n |D

Geartooth with double teeth sensor settings

For these sensors we define the number of teeth and the number of double teeth.
The example on right shows the settings for 36+1, so geartooth with 36 teeth and

one double tooth.

#Tooth #Double testh
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1.14

Alarm Monitoring

DEWESoft set with 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 output to A/D board or PAD-DO7

modules.

When you select a 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 reset alarm)

Alarm conditions to Add (New) / Change / Remove and define Alarm start condition or "Don't start”

DEWE Soft - Setup: zaAlarm.dss _ - ol x|

condition and eventual Alarm stop conditions

Fle Edit Data Displays Sestem Help |

-

Measure Analyze

2l ‘ FH  Pes e F [ w= B S ‘ [=] E
Setup Overview  Scope  Recorder  Wert rec. FFT Yideo GPS Fower Store Stop
DATA FILE OFTIONS = =

File details ... ITesl [ Create a mulifie I Save mullifie opt. in setup

File directory [~ Stop storing after

C:\Dewetron|Program\DEWESoft64\Data

DYNAMIC AGQUISITION RATE STATIC/REDUCED RATE  STORING OFTIONS

I'IDDDD vl IAuto vI always fast 'l
il Adusted to [ﬁclerc [~ Start storing autamatically

Analogl CAN I GPS | Video | Math | Pow alog oulI Torsional viblalionl Sound levels | Human vibration | Order tracking

[virtual- > Add | - |

Alarm output selection Use alarms when Alarm reset settings

CIFADDO-1  C1PAD DO [acquiring data ~|  C Mewer Basi i
asic alarm settings
OPADDO-1  CIPADDOS  Manual
OFADDO-2  CPADDO-B & (On condition
[ PAD DO-3  Aftar
e
Alarm start conditions Add > | Alarm stop conditions Add E |

Setup

List and setup of
alarm start / don't start

and stop conditions
"Don't start” condition Add

|
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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:

_lolx]
FEle Edit Data Djsplays Swestem Help | ‘ Mo A/D hardware
e FE Q) | P P e F L
Measure Analpse Setup Overview  Scope  Recorder  Vert. rec FFT ideo

DATA FILE OPTIONS

File details ... ITESl [ Create a multifil

File directory [~ Stop storing after

C:\Dewetron'Program'\DEWESofté4'\Data

DYNAMIC ACQUISITION RATE STATIG/REDUCED RATE  STORING OFTIONS

|1 oooa vl IAuto - I always fast >,
i B Adiusted ta [Usjclerc [ Start storing autornatically

Analugl Digilall Cuunlell CAN I GP5 M ath I Power Alarms IAnaIug quI Torsiona 4 I L

| \ El
Alarm list
with two icons:
. e to add new alarm condition

o ;I to remove selected alarm condition

When you press the Add alarm button, a new alarm condition is displayed:

Analogl CAN I GPS I Video I Math I Power Alarms |Analug oulI Torsional vibiation | 5
™y

|

-~
IVilluaI-

Alarm output selection Use alarms when Alarm reset seftings
Iacquiling data ;I & Mever
Alarm output settings " Manual
Use / reset alarm settings 'n condition
L After
L
r N
Alarm start conditions Add | 5 |
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
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Alarm output selection

Depend on enabled choices in Hardware setup — see also - Alarms Hardware setup

1. only the Enable alarm monitoring box | Enable alarm monitoring

. I” Use DAQ digital output Alarm output selection choice list is empty
is checked [~ Use PAD DO-7 on address — see picture above

|15 3‘
-

IViltuaI ;l
2. the Enable alarm monitoring and Use | Enable alarm monitoring _
L. v Use DAQ digital output Alarm output selection
DAQ digital output box are checked [~ Use PAD DO-7 on address T DAQDOD L1DAQDOA
|15 3‘ ODACQDO-1 ODAQDO-S
= O DAQDO-2 [DAQDO-
ODAQDO-3 CDAQDO-7
[DAQ DIo2 -]

after checking one DAQ output on | Alarm output selection

. . O DAQDO-0 O DAQ DO
Alarm output selection drop down list | |5 os0nod Ooa0Dos

change to:

after checking two DAQ outputs on =
Alarm output selection drop down list

Alarm output selection
changesto:  [O0A0D0-0 L DAG DO

this will output same channel on two Egig gg 12 ggﬁg Bg g

physical outputs El [1DAQ DO~
3. the Enable alarm monitoring and ¥ Enable alarm moritoring :
[~ Use DAR digital output [Virtual- =]
Use PAD DO-7 on address box are [ Use PAD DO-7 on addiess | Uise PAD DD-7 on address
15 3: |1B 3: Alarm output selection
checked O PAD DO-0 L PAD DO

CPADDC-1 [ PAD DO-5
] ) ) CPADDO-2 [ PAD DO-6
if no alarm is checked, the alarm will be [ PAD DO-3

virtual - only available for display

PAD DO/2 -
PAD DO/2

Alarm output selection
after checking one PAD output the alarms CPAD DO/ L] PAD DO/S
Al (1 PAD DO/B
CIPAD DO/3 [ PAD DOJ7
[ PAD DOy

will be output on selected channel

PAD DO/2:D0/3 -
PAD DO/2:D0/3

Alarm output selection

after checking two PAD outputs the alarm
|:| PAD DO/1 O PAD DO/S

will be output on two output channels

|:| PAD DOM

The alarm can also use two PAD output modules (14 channels).
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Alarm Monitoring

Use alarms when

Select from Use alarms when drop down list:

¢ alarm while acquiring data

e alarm during storing

Alarm reset settings

Use alarms when

ac ing data ~

Eacuilin data

Select appropriate choice from displayed list:

e Never

e Manual

e On condition

o After

Alarm reset settings
i Mewver

= hanual
& On condition
O After

when Start condition carry out, Alarm remain on to end of acquiring or storing data

when Start condition carry out, Alarm go on and on first row of display screen red

Alarm ON button appear:

Alarm ON | B Elf= R __
S [ R

—r Chmrm o EPRS

To manual alarm reset alarm click on this button and display change to:
G

—r Chmrm o EPRS

next to Alarm start condition and "Don't start" condition on right lower part of screen also
Alarm stop conditions section appear:

Alarm reset settings
" Mewer

" tanual

- A er " \
f '
Alarm stop conditions Add | - |

for information about setup alarm condition see — Alarm conditions

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
o Mever
 kdanual
 On condition
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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 partis displayed only for On condition Alarm reset settings option — see above )

Add (New) Alarm conditions

When you press the &l - Add alarm button beside Alarm start / stop condition or "Don't start" condition, a new

alarm condition line is displayed:

Analngl CAN I GPS I Yideo I Math I Power Alarms iAnaIng nulI Torzional vibration | Sound levels | Human wibra

|\I"illual- LI Add | €

Alarm output selection Use alarms when Alarm reset settings
CPADDO0 U PAD DO [acquiing data =]  © MNever
CPADDO-1  [JPAD DO " Manual
CPADDD-2  [IPADDO-6 ' On condition
CIPAD DD-3 ~ After
Alarm start conditions @ 2 | Alarm stop conditions

Setup 1]

"Don't start" condition Add . |

The alarm monitoring settings are similar to trigger conditions — see also — User Guide —» Setup - Triggers

NOTE: The alarm monitoring function has no influence on recording functions. It is only used to define the state
of the digital output channels.

Condition setup

To change the default setting, press the Setup button in condition line. The following window appears:

Condition setup ' LI

e

LE N Real data |
Lo Simple edge ﬂ

Trig level :
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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

setup window 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 j - Remove button.
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1.15 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 Dewetron 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.

It is 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

—> N —>

|
{

DEWESoft NET data acquisition is a software option, which must meet some DEWESoft NET Requirements.

This help manual should give the user an overview on the DEWESoft NET functionality withtwo DEWE-501
measurement units.

After DEWESoft NET Hardware setup (this procedure is to perform only by installation new or changing counter hardware) all

channel setups must be defined and set up with:

Remotely controlling a Slave MU e 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. The Dewetron MU is set
to 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 has a reliable network connection to the client, we can control it from this client!
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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 DEWESoft Setup screen normally looks like, you will notice a subtle but important

difference:
DEWESoft =] Y
Eile Edit Data Displays NET System Help | [TRET 151544
s | EE [ Q) | R e e | [N [ [
Measure Analyse Setup Owerview Scope  Recorder Store Stop
DATA FILE OPTIONS
File details ITest [™ Create a multifile
File direct i
CI:\T)eIL\::ho?'\r\llglogram\DEWESoﬂﬁ‘I\Data [ B mitng i
DYHAMIC ACQUISITION RATE STATIC/REDUCED RATE STORING OPTIONS
|1 oon - Auto hd always fast >
trzrenl = Adiusted to {s:c‘;]cr [~ Start storing automatically
Analog |Math | \
[ Edermaliclost [ Stam o extermal o ger Remote Systems

ON/OFF B C NAME

Al0

uneses |

Local setup screen with buttons to the remote setup screens

-1
E— A

| 3
&

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, DEWE501B and DEWE501A. 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... set the 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. It is 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!

Consult the User Guide - Math Module if you need thorough help in setting up a Math channel.
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Remote NET Setup

Click on the DEWE501B (or DEWES501A) button so that we can proceed to set up this Slave MU:

LIo]x]
Eile Edit Data Displays MNET Swstem Help ‘ - 15:19:44
hdas 113 a1 FE s e [= [ 42

Measure Analyse Setup Owerview Scope  Recorder Store Stop

DATAFILE OPTIONS

File details .. ITest |_ Create a mulifile

File directory [ Stop storing after
£ AlsemietrantFrog ramt EMME SofiienD ata

DYMAMIC ACQUISITION RATE STATIC/REDUCED RATE STORING OFTIONS

|1 ooo v Auto A Iﬁ\ways fast Vl

Hzich]
frzienl = Adiusted to -{S:;}Cr [ Start staring automatically

DEWES01A
Channel setup I Display setup 1 Transfer seiup]

Analog | Digital | Counter | CAN | Math | USBPanet |

CHO.1%-GroupA CH 16 31 - Group B ‘ CH 32 47 -Group C | CH 48 _ 63 - Group D ‘

The DEWES01B computer is 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 DEWE501B was a stand-alone MU: set

the dynamic and reduced sample rates, choose a filename, set storing option... — see User Guide - Recording Setup
Note the three tabs under DEWE501B:

e CHANNEL SETUP
e DISPLAY SETUP - see User Guide - Measure - NET acquisition

e TRANSFER SETUP

Channel setup (Remote)

In the Remote Channel setup screen each channel from the selected remote unit can be configured in the typical
DEWESoft habit. The Remote channel setup screen is actually a copy of the Channel setup screen from the remote MU.
This means that what is changed locally is simultaneously changed on the remote unit.
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LIo]x]
File Edit Data Displays NET System Help | - 151544
e 123 Sl | M Pes e [m 2
Ieasure Analyse Setup Owverview Scope  Recorder Store Stop
DATA FILE OPTIONS
File details ITest [T Creste a multifile
[l alatity [ Stop storing after

CaDewetrontProgramiD EWE S oftSD ata

STATIC/REDUCED RATE STORING OPTIONS

ALto - Ia\ways fast B l
[Haich] © [sec] © " "
Adjustedto 1 sac [ Start storing automatically
LOCAL EWE | DEWELD1A

Channel setup [D isplay setup | Transfer setupl

Analog | Digital | Counter | CAN | Math | USBPanel |

CHO 15-GroupA CH16.. 31-GroupB | CH 32 . 47 - Group C | CH 48 .. 63 - Group D |

AMPLIFIER (25 = PHYSICALVALUES
MDAQ-BRIDGE
40 mvAf . OfF
MDAQ-BRIDGE S - [mvad]

40 miv'Ay . Off -40.03 1 40.0%
MDAQ-BRIDGE sl - [mvAd]
A0 m Ay . OIf
MDAQ-BRIDGE Bl k] - [miing =

r Zero ;
40 mvAf . OfF -4 | 0
MDAQ-BRIDGE S - [mvad] o

r | Zern | 5
40 mi/ A . Off 4001 | 4001

Zera | 5| Setont

Unused

Zeto Setch. 2

a
3099 5

Setch. 3

Unused Setch. 4

Remote channel setup screen for DEWE501B

On this screen you are doing exactly what you would be doing if DEWES501B was a stand-alone MU... activating
channels with the Used / Unused buttons, scaling them using the Set ch. # buttons, and so on.

fordetails - see User Guide - Channel Setup

In this example, DEWES501B is a computer with 1 analog input channel. In addition, more Math channels can be
created.

fordetails - 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 sent across the network during recording, for display on the client.

That is 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 Allchannels on the MU’s!

Due to bandwidth limitations of any network, we recommend being prudent about transferring channels — keep the

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 select the 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.
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DEWE Soft

|
|

STORING OPTIONS

S N e -

DEWESO1B:Al BAO

DEWESD1B:Al B/11

You can see that in our example DEWE501B 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 to 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 — UserGuide —» Uploading Stored Data
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2 Measure - Data acquisition

The Measure procedure is the most important part of DEWESoft Data Acquisition system.

Acquired data from activated channels are available immediately and can be viewed in all
MI e online screen instruments either as digital values or graphs.
Meazure

All live channel data can be stored on measurement unit locally or transferred via Ethernet to
the client(s) on the server side.

Before measuring the data, please be sure that you set the hardware and measurement correctly in twvo DEWESoft
procedures:

Hardware setup this procedure is to perform only by installation new hardware or when changing hardware

Acquisition setup set up and activate all Analog Input and Output channels; define and set up supplementary
Measuring Procedure (like General Mathematics Module, Counter, Alarms, Triggers,... );
define and set special Measuring Applications (like CAN, Video, GPS... acquisition, Power,
Torsional vibration, Sound level,...)

see —» User Guide —» 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
fordetailed 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 on what conditions data are stored
see also — User Guide —» Recording Setup
3. STEP
Storing data start measure and store data: Manually, Triggered, Remotely or Automatically

see also — User Guide —» 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

e Freeze mode - only displays are stopped - frozen with the last data
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2.1 Displays design

Primary goal of DEWESoft design online display screen is to create clear and intelligible appearance of
acquired and calculated data in different instruments on screen for review and analyzing of these data.
DEWESoft allows you to set up different instruments for each input, for example digital meter, recorder, FFT
analyzer,... and arrange them freely in front of any graphic in your system to have a simple, but efficient overview
of your signals and measurement.

In DEWESoft 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.
DEWESoft 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.

=10l x]

“ DEWESoft - Setup; DeweCanTest.dss ———
Pre-defined displays

File Edt D IET  System Help || Additional screen

m' DESIGN tool JFRET ot Heee F [hot = I . edit functions
Meazue

Overview  Scope  Recorder Ve rec. [ Yideno GPS Power
Control properties.

]
|| Transparent If: % - ‘

¥ Unified properties

to add STANDARD and
ADDITIONAL instruments

Instrument
setting

ONLINE DISPLAY SCREEN

L with different instruments

r | m/s
B —

IV Shaow caption

¥ Showframe ’ . i “'] .l{ i ):l" |'|l|1‘ i‘:ll‘ l“‘”'m“h{
i+ Auto i Manual “‘ |‘ ‘

Dec +0 Inc |

it

CHANNELS
selector
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Pre-defined displays
Displays 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

Video

GPS

Icon

A

Cverie

[P

Scope

P

Recorder

=

Wert, rec.

=

FFT

Power

Video

GFS

Description

Overview screen include one meter for 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 shown 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 between them of 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
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 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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Pre-defined displays
Displays design

We can select pre-defined online display with:

1. using the Displays menu

2. selecting icon on DEWESoft toolbar

L/ Full screen Cirl+F

PRE-DEFINED  dispiay

displays

Video
GPS
Power

Overload

ENAME ...,
Delete display

- DEWESoft - Setup: DeweCanTest.dss

Fie Edit Data Displays MET Sestem Help |"5'——r

EXIA X ==

Measure Analyse Setup Overview — Scope  Recorder

‘MEHMJWH‘M?M@‘@%

(R Videno GPS

el I

Power Store Stop

On DEWESoft toolbar shown icons can be changed easily to the most used displays.

for detailed information about Shown displays see — Reference Guide — General setup - Shown displays

3. using shortcuts (see above).

shortcut
Overview <F3> or <SHIFT>+<F1>
Scope <SHIFT>+<F2>
Recorder <SHIFT>+<F3>
Vertical recorder <SHIFT>+<F4>

FFT analysis

Power analysis

Video

GPS

shortcut

<SHIFT>+<F5>

<SHIFT>+<F6>

<SHIFT>+<F10>

<SHIFT>+<F11>

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, but efficient overview of your signals and measurement. Please look at the following section Creating

own display - Display settings for more information on this topic.
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All 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

9 o Additional instruments
o 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 disp/ay, Rename and
Delete display

- 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

appearance of channels data on the screen. After you press Design button, next to this button ‘add instrument' design tool

When you press the button, Design mode is selected and you are allowed to create your own display -

bar appear.
As soon as you enter any Pre-defined display screen, you can enter the Design mode.

An Overview display is intended to be defined by the user and is best starting point to create own display, but also

other predefined screens can be altered to meet the special requirements.
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Design mode is selected as a default with Overview display:

“ DEWESoft - Setup; DeweCanTest.dss — _|olx
- DEWESon. Setp:DewecanTestdss NI =10l x|

File Edt D T System Help | [ Additional screen

WOP DESIGN tool edit functions
Meazue

e e == T
Overview  Scope  Recorder Ve rec. [ Yideno GPS Power

- T ) ¥ =

Wk F e r ¥ L pely b ffad

ANA; -

|| Transparent I 5D % -

¥ Unified properties

to add STANDARD and
ADDITIONAL instruments

Instrument
setting

| m/3

| v Sho\'fv.a;io‘n . ! N ] ; . =
e
i l

i

ONLINE DISPLAY SCREEN
with different instruments

i

f\

i

& Auto

Dec +0 Inc

I
CHANNELS
i selector

WARNING: When you have finished the adaptation, please press the Design button again to fix the layout, otherwise
you won't have the full functionality of the instruments.

After you press Design again, Design mode tool bar disappear.

All pre-defined displays can be 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
¢ Instrument setting on middle left part of this screen

e assigning channels to new instruments with channels selector and channel grouping on lower left 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,...
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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 instrument icon, 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 DEWESoft 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 new instruments. But maybe you don't want these channels to be

in the new instrument or you want to reassign another channel.

Make sure that the new instrument is still selected - this is indicated by a white box around the instrument. If it is not
selected, click once on it. Then click on any input from the CHANNELS selector near the bottom of the screen to assign
this channel to the new instrument. Some instruments like the Recorder or Scope allow more channels assigned to one
graph.

To reassign any instrument 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.

DEWESoft 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:

CHANNEL view / Group view - differentview on all used channels in CHANNEL selector

Select /deselect channels - assign or reassign channels toinstruments

¢ Resizing the CHANNEL selector - resize the CHANNEL selector

Channel grouping - create and edit user defined channel groups
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Examples of the CHANNEL selector:

CHANMELS

CHANNEL listview GROUP view GROUP view with subchannels list

CHANNEL (List) view / Group view

When you right-click anywhere on the CHANNELS selector or its El icon, you can choose between the 'old styled’ CHANNEL

view (list) and the GROUP view (and vice versa):

CHANNELS

Group view

With Channel layout menu option can be on CHANNEL view (list) selected:

1. 'Two channel per line' Channel view:
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The GROUP view is a hierarchical tree: it starts with the base input type (for example AL, Math, CAN,...). When you click
on one of these, the CHANNELS selector opens this area and displays the nextlevel - in most cases already the channels.

NOTE: If there is only one hardware group available (e.g. AI) the channels are always displayed in List view!

The groups are pre-defined, but you can also define groups by yourself.

In the GROUP view you can select Show subchannels. In this case all
available group and channels within the hierarchy will be displayed.
R e vee ===
g bchannels == =
L S o
e e =
Dl st —
o P | e
Taes E0 FR | N
| - I
CHANNELS =
CAN/Port 0
With click on group also all available subgroup and channels below this current
level within the hierarchy will be displayed. o
| mewr |
On upper example on right group 'CAN' is clicked and display shows also all his subgroup. | mows |
On lower example on right subgroup 'STEERING_WHEEL' is clicked and display shows also all c::'f':fﬂ =
his subgroup and channels. STEERING_WHEEL

ST\M-I_ANGLE| STWH_SIGN |

When subgroup(s) (see pictures above right) are displayed, with click on & icon basic
Group view can be restored.
| s |

Select /deselect channels

Channels can be assigned or reassigned to instruments simply by clicking on them in the CHANNELS selector. But
there is also another way. Right-click on the CHANNELS selector (or the & icon) and choose Select all channels to assign

all channels to instrument choose or Deselect channel (choose also the desired channel) or Deselect all channels:

m view W-—I
EPSvel v Shiov subchannels i e Switch to GROUP view
—  Channel layout 3 BFSvel v Show subchannels
STWH ANGLE | —— T o | oo Channellayout »
| select all channels AR STWH_ANGLE | 51
- ——  Deselect all channels V_SPEED2 E  Selectall channels
v SFEED _Gul D t all channels
— 7~  Deselect channel 3
TEMP_OUTSIDE(| wi_ — "= =
WSEEED FR . Maximize
f i '
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Resizing the CHANNEL selector

Sometimes when you have hundreds of channels, the default space for the CHANNELS selector may be too small for you.

In this case you can see all channels in two ways:

1. moving between channels with standard Windows slider:

CHANNELS = CHANNELS =l
T— s avcte | _srov s
CNT V_SPEED2 ENG_RPM
T srems | o peon
o ovrae| ereeo
crsvel | mano | WSPEED_AR ACC
| | i il = |

2. resizing CHANNELS selector space:

right-click on the CHANNELS selector (or the
icon) and choose Maximize (DEWESoft

decrease space for the Control properties —

see right picture

|

Switch to CHANNEL view Math
R
[ e . == =
- Select all channels STWH_ANGLE STWH_SIGN
B = =t R e
Deselect channel 3
| o V_SPEED GAS_PEDAL
GPovel TEMP_ouTsiE|| werEED_FL
[ wsessner |[ mecen al
ﬂ_l j WSFEED_RR ACC
X absolute | ¥ absclute
= | ESEE
Maximize CHANNEL selector

As the CHANNELS selector overlays the whole instrument control (see above)
when you use the Maximize function, you can right-click on the CHANNELS
selector (or the &l icon) and select Restore to move back to the original
CHANNELS selector position (see right) or move CHANNEL selector border

manually (see picture above right).

Channel grouping

CHAMMNELS =l
¥ sbsolute ¥ absolute
Velocity Direction
Used satielites CNT O
| ]

or move the mouse cursor over the top
line, left-click (and keep mouse button
pressed) and move upper boundary of
the CHANNELS selector upwards to the
desired position within the Control

properties:

I - =

—— . =

™ o e vew
1) v Show subchannels

Channel layout 3
Select all channels
Deselect all channels

Deselect channel 3

_ cree |

The channel groups are pre-defined, but you can define channel groups also by yourself. These groups can contain any

available channels, independent from their signal source. Therefore it is possible to mix for example AI channels with PAD

and CAN channels.
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To define your own groups you have to switch back to the Measure — Setup. DEWESoft
. File  Edi jspla_l,ls System H
Now you can select User defined groups from the Data menu. The TR
Measure Export

following window appears:

User defined groups l x|

Edit group
[ elete group

Cloze

Iultifile expart ...

Wse setup For measure
Stare settings and events

Compress video to AT
Export screen bo 8T ...

Global header design ...
Sensor editor ...
Counter sensor editor ...

Now you can add groups according to your requirements - simply click the Add group button.

Example:

User defined groups

Yoltage & current
Temperatures

Group list

Add group |

Edit group |
Delete group |

Close |
Show channels I

If you have done a typo or want to rename a group just select the group again and press the Edit group button to change it.

The next step is to assign channels to the new groups (or existing old groups). Therefore select the group, in our example

Voltage & current and press the Show channels button:

User defined groups

Vibration

Group list

Yoltage & cunent

Temperatures

x|
Add group
Edit graup
Delete group

Cloze
Hide channels
& c els

Now choose from the Available channels list on the right side - be aware that also unused channels are mentioned in the list

- and press the _<_| arrow button to assign your selection to the Group members list.

Repeat that for all groups. If you have assigned a wrong channel to your Group members list, select it and press the _ |

arrow button to de assign it.

For the case that you don't need a group any more you can select it and press the Delete group button.

When you have finished your work on your User defined groups, press the Close button and change back to your

instrument.
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The result may look like that:

CHANHELS =
hdath Woltage Current
Woltage current

CHANNELS

Woltage _current

The user defined groups appear bellow the pre-defined physical groups

At any time you can go back to the User defined groups menu and change the assigned channels. All these settings will be

stored together with your measurement setup and will be lost when you have not stored your setup before closing

DEWESoft.

DEWESoft enable some general display function:

DEVVE Soft - Datafile: Example_Drive01.ds

window

To escape from this mode press Esc button on your

Full screen active online display screen enlarge on full DEWESoft B CT))]

wEFview
Scope

Recorder
Vert. rec.

keyboard. .
additional display
- edit options
e Add display add another display e
Overload
e Rename ... Rename display Full screen
Add display
. Rename ...
e Delete display Delete display Py

Additional display screens

Within all online display screens, you can:

Cirl+F

e add several further displays of the same kind pre-defined display using fle Edt D

the Add Display function from Displays menu. Messuie | hna, SCOPE
o P Recorder
The advantage of this feature is to have different, independent viewings. - ot
is | . . Dol &8
This is very helpful when you have to compare signals or display dozen of - Trenspsrent [ Veleo
GPS
channels. I Unified properties  pover
[¥ single time axis Overload
New display appear with none predefined instrument and with name of BT Fulsoecn
format: ‘NameofPreDefDisplay n' [Fealdae e
¥ Show events B

and you are allowed to design your own display completely.

When on whichever pre-defined display is more than one display, DEWESoft tool icon
change to (examplefor Overview display see on right).

With this control you have access to list of all created displays for pre-defined display.

DEWVE Soft - Datafile: Example_Drive01.d

t0e | g D
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When you have added additional displays, the you or from the Display menu:

can select them directly with the down arrow next to ———

the appropriate displayicon:

=r
Owerview Scope

* Qverview
Querview 2

Qverview 3

T [rpm]
Transparent g Video _f_} ‘f_]
L 21 LU
Power

¥ Unified properties

[ single time sxis Qverload
b CE Fulsoeen  Chrl+F

m&;m—‘ Add display

Repame ...

v Shaw everts Delete display

T R

Name of display il

Fleaze enter a new name

e rename according to your requirements; selected display can you

rename in Name of display window, which is called from the

Display menu —» Rename ... [k | comel |

aming Y

o delete display; selected display can you delete with call the
': Do you really want to delete display?

Display menu — Delete display ... function; after selecting this

option Warning window

DEWESoft offers an additional screen edit function to create intelligible display all channels data on the
screen.

o Instruments appearance arrange elements - instruments with Positioning, Size and define

Transparency
¢ 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
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Copy & Paste existing group (instrument)

You can use the Copy function to create a new group / 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:

prties S

ared ||

Bring to front
Send to back

Copy group to dipboard

Copy group image to dipboard

v Unified properties
Transparency

or select Copy group to Clipboard from the Edit menu.

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 element is available:

Delete instruments

You may want to delete instruments from the display screen. To delete any instrument, just click it once to select it, and then

click:

. ~ - the Delete Instrument button on Design mode tool bar or

e press the Delete button on your keyboard.

WARNING: When one instrument in group is selected, with using this function WHOLE group will be deleted!
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Undelete instruments

Datafile: Example_Drive01.

ta Displays MET  System
Copy image to dipboard

Copy group image to dipboard

Copy screen image to dipboard

If you have deleted an instrument from the display screen and want to undo that :
Copy data to clipboard

Copy all channels data to clipboard

select Undelete from the Edit menu.

Save to file ...
Save data kofile ...
Save all channels data tofile ..

WARNING: Be aware that this function works only for the last deleted instrument!

When you have to display dozen of channels in many elements - instruments, you must for clear appearance arrange all

this with:

¢ Position elements

e Size elements

¢ define Transparency
Position

Make sure that your instrument is still selected (simply click on the element to select it, a white box around it will indicate the
selection). Now you have two possibilities:

- Drag the element and drop it where you need it
- Use the arrow keys to move it in 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 element in 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 hidden
= behind the scope

Copy group ko clipboard

Copy group image to clipboard

v Unified properties
Transparency

The Design mode offers a very need fully help: when you have to arrange dozen of elements, it is nearly impossible 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 instrument is 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.

Transparency

Now we have defined the instrument, its channel(s), size and its position. But what to do when instruments overlap one

another?

DEWESoft offers a transparency for each element, which can be set to none, 25%, 50%, 75% or Full transparency.

It can be set in two ways:

- use the Transparent checkbox in the Control properties bar and select the transparency value from the drop down

list

fordetailed information about Control properties — see — Instrument setup

DEWESoft v6.5 - User Guide v1.1.0 page 238
© 2007 DEWESoft



Display settings
Measure - Data acquisition Displays design

- right-click on the desired element, select Transparency and the desired value from the appearing menu:

T After setting Transparency from this menu

Ll also Transparency field in Control

Copy group to dipboard

properties is updated to this value:

Copy group image to dipboard

w Unified properties Control properties

Tr ncy IIJra@l
<:J i) Cols Il vI

[¥ Transparent

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 freely in 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

Digital meter Recorder Vector scope

‘\ﬁ;‘

Horizontal bar graph

=

Vertical recorder Harmonics analysis

il

LR ]

Vertical bar graph X-Y recorder Video

A

=0

o
-

Overload indicator

® i

Indicator lamp FFT analysis

§EE
=
L
:

Octave

b
i}
I
Analog meter }_avq. Scope GPS
Dt

Tabular display

oo+
SREH
SREH

CA p-v

|. 3D FFT

&%  Orbit plot

& v

CA scope

DEWESoft offers a Design Control properties to create complex view all acquired and calculated data on
the online display screen.

With Control properties DEWESoft allows to create and arrange elements - instruments in box - Group of

instruments with:

¢ define Number columns in group
¢ Add / Remove instruments to/from group
¢ define Transparency of instruments

o define Unified properties (different settings for each instrument)
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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 DEWESoft allows creating instrument groups, which are boxes with the same sort of

instruments.

Example digital meter:

* DEWESoft - Setup: zaHelp_Example_Drive01.dss

File Edit Data Djsplays NET System Help |@NE[

e FEE | Q] | WE et e F . & BRL

GPS

Meazure Analyze Setup Overview Scope Recorder  Vert. rec. EEaT)

S
=

Columns number in group

With the Cols drop down list, you can define how many columns of instruments

should be allowed in group.

Add / Remove instrument to / from group

Has ™S

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

<:] button to remove the instrument from group and from display

Transparency

DEWESoft offers a transparency for each element, which can be set to none,
25%, 50%, 75% or fully transparency. It can be set by checking the
Transparent checkbox in the Control properties bar and select the

transparency value from the drop down list.

Control properties

) e

[w Transparent

w Unified prop

[ TR

DEWESoft v6.5 - User Guide v1.1.0
© 2007 DEWESoft

page 241



Visual control settings
Measure - Data acquisition Displays design

Unified properties

As a standard, all instruments within one instrument array - group have the same properties.

Forexample all digital meters within an array are set to 50% transparency, show the peak-peak value with very slow (5s) average time.

Use the Unified properties checkbox to 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 firstinstrument, RMS for the second, Max for the third...

Single / Multiple Time axes

DEWESoft offers two different time base types for multiple graphs: single time axis or multiple time axes. Press the

Single time axis checkbox to change between these two modes.

¢ single time axis — Single time axis box checked

The advantage of the single time axis is to have more space to display the data.

[~ Transparent

[ Unified properties

¥ Single time axis

;rRe al data j

e multiple time axis — Single time axis box unchecked

The advantage of the multiple time axes is to make it easier to read time related information.

[~ Transparent

[ Unified properties

(T single time axis

;rRe al data j

Appearance by vertical instruments is same, except Time axis is vertical.

DEWESoft v6.5 - User Guide v1.1.0 page 242
© 2007 DEWESoft



Visual control settings
Measure - Data acquisition Displays design

Time axis type

You can show either absolute or relative time in the Time axis (in case of [Reative =
Vertical recorder in vertical direction) for each graph. Click on any graph to absaiute -
Abzolute [time only)
select it and then use the selector to make your choice. Absalute [day-+ime]
¢ Relative - elapsed time since recording or monitoring began
e Absolute - current time and date; this format is 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
Grid resolution
To make the analysis more comfortable, DEWESoft contains the possibility to
4 -
change the number of grid lines in the recorder display. Depending on range and 0 =]
2
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. 10
Display type
. . . . . Actual ;I
Your acquired signal may not be only a static signal; if you have ever tried to prve—
display a high-dynamic signal with digital values, you know that you have to make ol
some kind of statistic to get representative values. Therefore all instruments offer m::ﬁ
different display types, which can be selected from Display type drop down list W
A
(last three choices only for Digital meter). Abi ﬂ.‘}'f
Az time

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

A age time
With the Average time drop-down list, you can define the update rate for the [Fast [0 S —

selected instrument. As a standard, the values for the display type will be
calculated Fast (0.1 s) over a period of 0.1 seconds, which represents also the

internal minimum calculation period. From reduced rate

The system will still run at the dynamic sample rate and DEWESoft 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.
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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 list in 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 it is either above the high
limit, or below the low limit.

If you want to use limits for an instrument, select it by clicking on it once. Use the

Use check boxes to activate/deactivate high or low limit detection. If enabled, you
can enter the alarm level for each.

For example, if we want to have the signal change to red when it either falls below 10 or rises above 7000 rpm, we set this meter up accordingly
(see picture on right).

Note that the number changes to red as a standard when it is outside of both limit, and remains green when it is 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 limit is 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; & SO ERE :

o C
this feature is very important to get a better scaling for the display.
40 e

For example your temperature measurementrangeis 0 to 1000 °C, but you measure only
between 0 and 40 °C.

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 it is! 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.
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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: el .

A grey outlined box around the scale value indicates the selected channel.

e Autoscale Move cursor to the axis scale. If you have reached the auto scale area, the

cursor changes to the following appearance: I .

A grey outlined box around 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
signal and use these values for scaling. The scaling will be only updated when you press the left

mouse button!
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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 allavailable channels and scales all channels to the same
maximum and minimum
(highest and lowest value within all channels).

<CTRL> + <ALT> + Left mouse button Selects allavailable channels and scales each channel to its own
maximum and minimum.

<SHIFT> + Left mouse button Scales the selected channel symmetrical around zero
(x values are the same).
<CTRL> + <SHIFT> + Left mouse button Scales allavailable channels symmetrical around zero

(all x values are the same)

<CTRL> + <SHIFT>+ <ALT> + Left mouse button Selects allavailable channels and scales each channel symmetrical
around zero
(each channel to its own * value).

Right mouse button Undo auto scale for the selected channel (see also above).

<CTRL> + Right mouse button Selects allavailable 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 Xaxis 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

As one graph may contain up to four signals, the measurement cursor always tracks to the signal next to the current

position.
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The next display gives an impression of the cursor functionality:

ent=1 468 mm

CAN 0280/16
Appearance and functionality by vertical instruments is same, except:

- Y-axis information is absolute 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 set to a short time. It's only working for
long time measurements.
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I The digital meter is designed to show the current or averaged value of the channel.

When you select a digital meter in the design or run mode, following settings will appear on left part of the screen:

- Control properties for detailed information about digital meter Control properties: grouping, number of
column, Add / Remove, transparency, ...

see — Control properties

- Digital meter settings typical digital meter setting are:

o Display value e Upper / Lower limit
+ Display type  Drawing options
¢ Average time ¢ Resolution
- Channels selector for detailed information about assigning / reassigning channels to/from digital

meter — see — Creating own display

[ [ed
izl
T

7=l
Commeon

[” TControl properties
¥ Unifiea ¢

Display value

I Channel

IActuaI

o } DIGITAL METER
Average k display on screen
[Fastin sl : 1

D s

IV Shaow caption

V' Show frame
Resolution

£ Manual

' Auto

Dec +0 Inc |

Channels
ST selector
V_SPEEDZ || ENG RPEM
V_SPEED GAS_PEDAL

TEMP_OUTSIDE| WSPEED_FL

\ WSPEED_FR WSPEED_RL

Example Digital meterin 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

value, also timing information can be displayed:

Elapzed time
e Channel - current measurement value, assigned to an acquisition channel
e 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 checkbox to show or hide the selected digital I¥ Show caption
meter: ¥ Show frame
. Example caption and frame ON:
- caption :
¢ [rpm]
- frame =
J F n
As a standard, the caption is displayed. .:f 1 Ll f
Example caption and frame OFF:
3bl L
Resolution

Sometimes it is 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)
' Auta " Manual
button or Dec(rease) button to add or delete digits to the right of the decimal point - . e
4

of the meter's display.

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: |+ to define

exponent E in step by +3 and = to define exponent E in step by -3.

[ Resolution |
" Auto " Auta * tanual
Leading Trailing Leading Trailing
B |4 E 4
Exponent Exponent
* Ayt " Manual " Auto
=0
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f The Horizontal / Vertical bar graph is designed to give a graphicalindication of the current
T o 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 part of

the screen:

- Control properties

- Horizontal / Vertical bar
settings

- Channels selector

i Common
Control properties

¥ Uniti=

for detailed information about Horizontal / Vertical bar graph Control
properties: grouping, number of column, Add / Remove, transparency,...

see — Control properties

typical settings (same for Horizontal and Vertical bar) are:
+ Display type e Upper / Lower limit
e Meter type ¢ Minimum / Maximum shown value

e Average time

for detailed information about assigning / reassigning channels to Horizontal /
Vertical bar —> see — Creating own display

HORIZONTAL BAR

display on screen

Ter Channels selector

Horizontal / vertical bar

graph setting VERTICAL BAR

display on screen
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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)
o vertical format - Vertical bar (see on right)

The orientation depends on the instrument type selected by

the instrument icon in Design tool bar.

Changing the orientation is not possible; you have to select

the right instrument when you click on the icon.

for detailed information about instruments positioning, size and transparency see — Screen edit functions

BT

Z The Analog meter is designed to give a graphicalindication of the current value of a signal within the
= defined display range.

When you select an Analog meter in the design or run mode, following settings will appear on left part of the screen:

- Control properties for detailed information about Analog meter Control properties: grouping, number
of column, Add / Remove, transparency, ...

see — Control properties

- Analog meter settings typical settings for Analog meter are:
+ Display type e Upper / Lower limit
 Analog meter type ¢ Minimum / Maximum shown value
e Average time

- Channels selector for detailed information about assigning / reassigning channels to Analog meter —
see — Creating own display
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Common
I control properties

I¥ | Unii=

ANALOG METER
display on screen

ANALOG METER
setting

GPSvel

STWH

= Channels selector

TEMF_GCU | = =FEED_FL

WSPEED_FR | WSPEED_RL

L
3 |

Analog meter type & Appearance on screen

The analog meter offers three different appearances and can be selected from Analog meter type list.

olel <ol

They all contain the channel name, display type and unit beside the measurement values.

Fourth Analog meter has two forms:
1. fullcircle instrument (see above on the right most instrument)
2. compass instrument (appearance see right)

To switch to this form Compass box must be checked:

Analog meter type

["“][’“"‘Q‘

for detailed information about instruments positioning, size and transparency see — Screen edit functions
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O The Indicator lamp indicator lamp is designed to show the 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 lamp in design or run mode, following settings will appear on left 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 o Display mode e Average time
o Display value e Upper / Lower limit
+ Display type
- Discrete Display typical setting for Discrete Display Display mode are:

Display mode settings « Display mode e Options

¢ Discrete values
- Channels selector in indicator lamp mode the channels can be assigned only if Display value -

Channel option is chosen for detailed information about assigning / reassigning
of channels — see — Creating own display

<_1 i

Common
I control properties

[V | Unifieo prop=i=s

INDICATOR LAMP
display on screen

Jv | Use |4D HE INDICATOR LAMP

Lower limit setting

Channels selector

Forexample, whenthe Temperature drops below 40°C, the lamp becomes green. As soon as the Temperature grows 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 only a 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.

Digerete digplay

o Discrete Display
Each channel can 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.

| Displayvalue |

For Indicator lamp you can select three basic Display value:

1. Channel
- show the state of digital signals

- 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 first limit, in between limits and above second limit.

For Channel option you be able to set (see picture above):
o Display type
e Average time

e Upper / Lower limit
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2. Alarm will show the state of alarm signals

'_EHAC 0"?‘3‘
[ ]

D n
For Alarm option you be able to set: (=]t cali= g

o Alarm from list; alarms are defined in channel setup L > =
H . . .. . . i [V Unified proparties
in Alarms tab which is visible if alarm option is e

I Indicatar lamp

=
ﬂ wvalue

selected in channels setup

o Display type

e Average time

[Fastini g

......

3. Storing show the state of storing data. If data is w2 -

S
[~ | Transparent |50 @ vl

[V Unified properties

I Indicatar lamp

stored, the lamp will go red, otherwise it will stay green.

Discrete Display Display mode setting

The Discrete Display instrument show defined discrete value.

For Discrete display mode you be able to set (see picture on right): Erpeyea
(| Discrete display -
« Display type | Displayype |
. I.&ctual LI
e Average time
Average time
« Discrete values [Fast (0.1 ) =l
D efine I
| opfions |

¥ Show channel name
¥ Show description
¥ Show picture

v Diaw frame

Let's take few CAN channels which have defined discrete channels. There are few channels which describes the bit value
if the car is 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.
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kein_kickdown

Schalter_sagt_ausgekuppelt

Unused Empfang_i0
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| 37.83 [%MDI
Unused 0 I BB,D_B]'
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Unused AT 1825%"
Unused 37.83 . [*%MDI]

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 put the MO1_Leergas in it. Since discrete values for this channel is already defined, we see already the status

of the channel. The bar and recorder shows the values of the status and gas pedal position channels.

The first picture shows the acceleration:

‘w kein_Leergas

‘s Ausgekuppelt

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:

£

Walug MName Color Picture
| | cotor|

0 kein_Leergas — E
1 Leergas 1 u
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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

¢ 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 | + button you can add another value, and with | = button delete value (table row).

Option

With checking appropriate box you can change Discrete Display [ Options |
v Show channel name

[+ Show descriptian

v Show picture

appearance on online screen.

[v Diaw frame

o All options switched on.

e Show channel name option shows the channel name caption. If it is

switched off, it will not display the caption above. ““ keln_Lee I’gaS

e Draw frame draws the frame around the control. This option is useful
especially when '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. kein_Leel’gaS

e Show description option switches on and off the description of the state. If

it is switched off, only the bitmap with state image will be shown. \“

DEWESoft v6.5 - User Guide v1.1.0 page 257
© 2007 DEWESoft



Visual control settings
Measure - Data acquisition Displays design

E‘ The Recorder instrument is meant designed to emulate the time-history plotting capabilities of the
traditional strip chart recorder, but with enhanced display and analysis capabilities.

When you select Recorder instrument in the design or run mode, following settings will appear on left 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:
¢ Single/Multiple Time axis ¢ Y scale divisions
+ Display type ¢ Single value axis
¢ Time axis type
Available appearance setting for Recorder instrument in Run mode are:
+ Time axis scaling ¢ Y-axis scale/auto scale
e X-/Y-axis information
- Channels selector for detailed information about assigning / reassigning channels to/from Recorder —
see — Creating own display
r‘ Common
Control properties
[ Unific-
RECORDER
bl display on screen
IHealdata VI il
b
v Show events
W Interp asprc channels
[¥ Diaw sample points
Time axis type
IREIativa vl
Y scale divisions -
RECORDER
setting
Additional instrument displays
TEMFLDLITSI;:L WSPEED FL
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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

Setting

Display type

Display type

Because the Recorder is typically used to show longer periods of time - minutes [Real data

or even hours or days - it has the added ability to show data in one of several

fashions: Real Data, RMS, or Average.

This is useful when monitoring AC signals, which are going to look like a solid band when a long duration is shown - not very useful to
look at (unless you're justlooking for overall amplitude envelopes, or obvious drop-outs). Changing the display type for this graph to
RMS will show a more useful representation of the data.

Fornoisy 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 following screen to see the difference between the three display types.
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! MH”U' MH ||||I"|||||\|||‘

H

| |[”|l| |l|”[||||||l||]|;|| m‘lh’Hrlll J”H

i:ll:l:-'lﬂ 40435 004940570

Use the Show events checkbox to or view of event markers. You can |« Show events
also see all your events - keyboard, notice, and voice types - on the event list at the

top right, directly below the replay control buttons.
forinformation about Events see — Analyse — Events

Use the Interp. async channels checkbox to interpolate the asynchronous ¥ Interp. async channels
channels. If asynchronous data source like CAN is used, the values are interpolated

between two sample points. But for digital signals (for example states) 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 checkbox to display individual sample points in v Draw zample points

analyse mode.

Single value axis

The Single value axis checkbox can be used to allactive channels of a recorder grid to 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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The Vertical recorder instrument is meant 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 recorder only one channel can be displayed.

When you select Vertical recorder instrument in 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:
¢ Single/Multiple Time axis e X scale divisions
+ Display type e Alarm levels
¢ Time axis type
Available appearance setting for Vertical recorder in Run mode are:
+ Time axis scaling ¢ X-axis scale/auto scale

e X-/Y-axis information

- Channels selector for detailed information about assigning / reassigning channels to/from Vertical
recorder — see — Creating own display

=k Z e [ w(T D pefly Wl
u o ! Al Al2

Common [ACC_ANA] [E HA]
L Control properties _:l

e

[¥ Single time axis

Display type

I Fieal data 'I

¥ Show events
v Interp asyne channels
|v Draw sample points

I Relative 'l

¥ scale divisions

[oom—]
Alarm levels

ax |24,53 mis,

in I-?3,58 mis,

Il
Il

VERTICAL
RECORDER
setting

VERTICAL RECORDER
display on screen

y
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Appearance on screen

CAN 0/#280018

The Vertical recorder element offers all important information:

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:

e Enter values it L 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: el .

e Autoscale CAN D806 Move cursor to the axis scale. If you have reached the auto scale

area, the cursor changes to the following appearance: [Emdl.

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 signal and 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).

<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).

DEWESoft v6.5 - User Guide v1.1.0 page 262

© 2007 DEWESoft



Visual control settings
Measure - Data acquisition Displays design

Setting

Display type

Display types of Vertical recorder are 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 select the number of X X scale divisions
scale divisions from one to ten (=dashed white line which divide graph area) from drop 4 ﬂ
; 0
down list. 2
4
8
10

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. bz I'I i

As a standard, the alarm values are set to the minimum and maximum range for the i I'1 [
appropriate channel. If you want to use own limits, just enter the alarm level according

to your requirements.

For example, if we want to supervise the signal within =1 mm, we enter the following settings: — see above on right

Now we have set the 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 changes in the

signal for the last 0.1 sec, the wider the line the higher the change in the signal.

Example 1 — .
[Dlsplapement]
The current signal is within the defined limits of £1 mm, indicated by the e

two white markers.

Example 2 — .
[Dlsplat_:ement]
The signal is out of the defined limit, the current value (at the moment 137 ke

1.37) is displayed in red letters as long as the signal is out of the limits.
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Example 3 S A
[I]lsplat_:ement]
The signal is back within the limits, the previous exceed of the limit is w i

1 mm

indicated by the three red !!!. You can also still see the maximum level
indicator out of the limits.

E The X-Y recorder is designed to display channels versus channels; there is no direct time relation.

When you select X-Y recorder instrument in 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:

¢ Graph type e Drawing options
o Display type e Draw filter
e X and Y scale divisions ¢ History

o Time scale

Y channels cursor readouts are displayed in Cursor tab.

Available appearance setting for X-Y recorder instrument in Run mode are:
* 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 — Creating own display
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Common
u Control properties —Zl

L|__ nified|p

~

Setup | Cursor I
ISmg\e  aiz b I
IHeaI data 'I

|4
X-Y Recorder 2
setting
[+ |

4
¥ Single values axis

Fieset view

[~ Log¥ [~ Logx
[~ only when % increases
| Hisory |

[~ show only curent value

X-Y Recorder
display on screen

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 recorder element 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

XY Recorder Setup

Graph type

Pairz af u-y
Angle bazed w-y
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The Graph type knows three modes:

e Single x-axis Allows only one channel x-axis. The firstassigned channel is used for the x-axis, up to 4

following channels the y-axis.

e Pairs of x-y 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.

e Angle based x-y 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
recorder now displays the rotational angle of current revolution).

This xy recorder is like a scope, but with angle reference instead of time reference.

For this Graph type following Setup option can be set (see picture Setup |
on right):

Display type (different as for other Graph type option)

ivisi ivisi 1 iod -
- X scale division and Y scale division |1 peiio =
- Single value axis 4 =

- Drawing options 4

[~ Single values axis
I~ Log¥ [ Logi

L«

Display type
DEWESoft X-Y graph is now being able to display the Real data.
You can display also Average (for slow signals) or RMS values (for dynamic signals). Rieal data ﬂ

Average

As a standard, the values for the display type will be calculated over a period of 0.1

seconds.

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
I'I period TI
The Display type for this Graph type is different as for other Graph types. i1 period

You can display signals over a 1 period or 2, 3 or 4 periods which can be selected from

drop down list.
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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 checkbox can be used to set all active channels of an X-Y
recorder grid to 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.

Time scale

Recorder or scope displays show their content only for a limited time. But what
about the X-Y graph? How long 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

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.

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 checkbox in History section; this removes all displayed values from
the X-Y graph and shows only the current value. Unselect this feature to receive

the whole signal history again.

=l

.

=l

.

[T Single values asis

Feszet view

| Drawing options |
[ Logt [ Log#

[ orly when x increazes

[~ show anly current value

DEWESoft v6.5 - User Guide v1.1.0
© 2007 DEWESoft

page 267



Measure - Data acquisition

Visual control settings
Displays design

XY Recorder Cursor

By selected Cursor tab the cursor readouts for each Y channel in CURRENT
POSITION section is displayed.

Example: appearance X-Y recorder withenabled show only currentvalue

1: . 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 instrument in the design or run mode, following settings will appear on left part of the screen:

- Control properties

- Scope settings

- Channels selector

for detailed information about Scope Control properties: grouping, number of column,
Add / Remove, transparency, ...

see — Control properties

typical setting for Scope instrument are in three main groups:
o Trigger

e Cursor

e Scale (selected channel scaling and offset)

and one dependent subgroup: History

Available appearance setting for Scope instrument in Run mode are:
e Y-axis scale/auto scale (Common instruments tools)
o Time axis scaling (Common instruments tools)

e Zoom (change the current position and scroll through the whole acquired data)

for detailed information about assigning / reassigning channels to/from Scope — see —
Creating own display
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4 Common
L | Control properties

L!— W B W e

rTriggel | Cursorl Scale I Histary

Trig level i
Rearm Ievelm Y

LvlO
-y

Trig

SCOPE
display on screen

SCOPE setting

Channels selector

——

Appearance on screen

The Scope element in the overview offers all important information:
channel name(s)
unit(s)
time information
zoom functions...

When the scope is not triggering, 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 trigger 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
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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 / the zoom view duringacquisition. Up to now, when you press the blue - and . buttons

(see above) at the bottom right side of each graph, you also 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
indicating the current displaying position within the whole acquired signal. Press the - button to zoom in (or . to undo

zoom):

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 the current position and through the whole acquired data of the

current trigger shot.

2.1.3.10.1 Setting - display tools

The Scope instrument typical include three main groups:
« 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 - to change displayed offset and scaling of signals
and one dependent subgroup - to display the trigger events in different ways — history type, to select how many
History trigger events will be used, to browse through the trigger events, to export the

acquired data
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Trigger setting

DEWESoft knows four types of Trigger operation — triggeredacquisition:

e Free run

e Auto

e Norm

All values are displayed, no trigger active.

There are not additional settings.

The auto trigger displays values if the trigger condition is true;

when there is no trigger within some time, it displays the current
value.

For this type of Trigger operation can be set:
- Timing setup

- Current trigger setup with:
- select the desired channel
- define the Value
- define the Mode - trigger type

- setup trigger condition for selected trigger type:

Simple edge Pulse-Width
Filtered edge Window and pulse-width
Window Slope

- Store trigger settings

The normal trigger displays only values if the trigger condition is
true.

For this type of Trigger operation can be set the same setting as for
Auto trigger — see above.

When the Norm (or Single) trigger is selected, another tab appears
— the History.

Trigger operation

@ Cursoll Scale I
e

Auto Morm single

| Cursorl Scale I

Trigger operation

Fre =( orm single

Timing setup

O O -

Store trigger settings

o

Current trigger setup

vae

oce

Tig e ’
Lvl O ’ﬁ

Trig

i

=

. same as for 'Auto’ |
h_ _AL—.I
\E[8 Real data |54
LELERS Simple edgeﬂ

T v
Lvl0 ’ﬁ

.. Trig =
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e Single

Timing setup

The Timing setup can be used to define the displayed Pre and Post trigger time

in milliseconds.

This function can be used to acquire single events.

After selecting single button:

Eursu:url Scale I Histu:ur_ul

Free  Auto Nt:rrm

and event appear this button changes to Rearm (see alsoright):

Trigger operation

Press it to get another single shot event.

Eursoll Scale || History |}

Trigger operation

Store trigger settings

LF-——1|J

X5

Lsame as for 'Auto"j‘

VIS Real data H

ode

Trig level  [IN ¥
Led O +£

Trig

- o

For this type of Trigger operation can be set the same setting as for Auto trigger — see above.

When the Single (or Norm) trigger is selected, another tab appears — the History.

Timing setup

Frz Past
T T

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 - 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. select the desired channel

First of all you have to select the desired channel out of the drop down list. It

displays all available channels.

Current trigger setup

of available
channels
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2. define the Value
Select the Real data, Average or RMS from the drop down list.

3. define the Mode
Select the trigger type Simple edge, Filtered edge, Window, Pulse-Width,
Window and pulse-width or Slope from the drop down list.

4. setup other

\Z! Real data B4

Maode

Pulzewidth
Window and pulzew
Slope

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

versa. To activate this function press the Link store trigger & putton.

The drop down list next to the button shows - if already available - existing

triggers conditions or starts with a fresh entry TO.

The j buttons can be used to define additional conditions, which can be
selected by the drop down list and changed according to your requirements.

The j buttons can be used to delete selected additional conditions.

Store trigger settings

0
f
-

Store trigger settings

TO

0

Store trigger settings

& [

r

3

WARNING: As long as the Link storage trigger button is not pressed, the data is only displayed - not stored!
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Cursor

Cursor measurements

DEWESoft offers also Cursor measurements function to

selected scope. Select the Cursor tab to activate the cursor measurement:

The scope offers two measurement cursors for the active graph, which can be positioned in two ways:

=] _-0—_) cols 1 : -]
[~ Transparent 50 9 vl

I | Unified properties R A AR

CHANNEL VALUES
at cursor position

Channels selector

the cursorreadouts for each channel within the

¢ 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.

e 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
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The settings menu at the left side of the screen now displays:

- the cursor readouts for each channel within the selected scope - values at
C1, C2 and difference C2-C1

- Time and values cursor between C1 and C2

Vaoltage [V]

[ B cz  -2.986
A Ccr 36043

Current [A]
c1: 0,309 cr 0041

A cczoi: 02689

ci: 3 cz O
A cCrot 2O

b.75 ms:f=148.1 Hz

WARNING: The freeze function is not working in the scope!

Reference Curves

DEWESoft offers also Reference curves within the scope display.

To activate them just press the Set button in the Reference curves Cursor settings:

Set Clear |

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:

[~ Transparent |:':=. vI

I | Unified properties

Trigger  Cursor |Scale I Hlstnr_l,ll

cr 0,543 cz
A cccrct 023

and in the cursor readouts for each channel REF checkbox appear:

Voltage [V] o e
o1 8,252 cz -ZAN

A oC2ci: 28T

To hide the reference curve uncheck the REF checkbox for the desired channel(s). This will keep the reference curve within

memory. To display it again just check the REF checkbox again.
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Press the Set button at any time 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 new reference curve press the Set button again.

Scale

The Scale function can be used to change displayed offset and scaling of signals.

First select from Channel to set drop down list several channel to set his Scale Channel to set
and / or Offset: Voltage =
Qe List
ST of available
S channels

Press the Up / Down Scale buttons to 'zoom' the amplitude in or out and Up / Down Offset buttons to move the signal

within the grid:

[~ Transparent I:‘: % vl

I~ | Unified properties

SCALE and OFFSET
set for several
Trigger I Curs §C§|E,I—’History I CHANNEL

NOTE: These settings have no influence on the acquisition resolution or accuracy. It's just a display feature!

A dashed 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.
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Examplesfor scaling and offset functions:

Scope Scale view after scale down Power channel: and after set negative offset for Power channel:

History

When the Norm or Single trigger is selected, another tab appears: the History. This feature allows you to 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:

ersistence mode
Moving average
Envelope

3D view
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The following screen should help you to understand the difference between the five history types:

"
o
[~ Transparent IEI % vl

|~ | Unifiedproperties

R i e

Persistence mode

isplay
Trigger count : 200/200  Raget |
-

Trigger in-
Se HISTORY
i setting

>

Envelope

Cument

3D view
= Channel selector

_—

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

memory is of FIFO type (first in, 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 used for the appropriate history type. m < | 5 |
Trigger index:

If you are in stopped condition (when you press the Stop button on tool bar) you T
can use the arrow buttons to browse through the trigger events. Set end Ergitia gl
Keep an eye on the Trigger index: it shows you the current positions within the

) Save to file
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 AVI is selected Scope AVI export window appear to x|
set: File name, Resolution, Frame rate, Video compression

File name:

Riesolution Frame rate Video compression

for information about this settings see — Export screen to AVI B0E00 =] |10 7] _ Uncompressed |

Expart triogers IW Z IS
Ex=part | Cancel

and Export triggers field, in which we can define to save only

interesting triggered events (to reduce the amount of data).

Select Export button to export 'avi' data or Cancel button to cancel exporting.
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Whit Save to file button we call Save Scope Pictures window to save acquired data from history memory in to

DEWESoft *.dsd (DEWESoft data) file:

Save Scope Pictures

Savein: I 3 Data

My Recent
Documents

Desldop

My Documents
o3
My Computer

-
-

etwork

2l x|
= e @3k Er

Example_DriveD1.dsd
Example_Power_01_drilling.dsd
Example_Power_02_energy_saving_bulbs.dsd
Example_Power_02_normal_bulbs.dsd
Example_iner_D‘}jlltdﬂes.dsd
Example_ThermoCam01.dsd

K| |

|

File name: I vI

Saveastpe: [Dewesoft datafiles ("dsd) = |

Save

Cancel

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 by using the Set start and Set

end buttons.
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lll The DEWESoft FFT (Fast Fourier transformation) instrument shows 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 instrument in 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 two tabs:

e Setup with Lineresolution, Window type, X/Y scale type, Number of X/Y axis ticks,
Amplitude display, DC cutoff and Weighting

¢ History display options for Current FFT and Averaged FFT

Available appearance setting for FFT instrument in Run mode are:
 Changing the Frequency axis scale
¢ Y-axis scale/auto scale (Common instruments tools)

e Cursor Function (change the current position and scroll through the whole
acquired data)

e Online calculation

- Channels selector for detailed information about assigning / reassigning channels to/from FFT
— see — Creating own display

LT
T EREEE E
........ ovL h

A (g A N o

‘ LRI I 6

|

r Common
Control properties
LI? Unifi=

-

Setup | Histary I
Line resclution [df= 0.153 Hz]

I 16k - I
Window

I Blackman S I
X scale ¥ scale

ILin VI ILog =~

Number of ticks

T E— -

litude displa
Amplitude [Auto -
p [Auta) FFT
Liaal = instrument setting
I Mone - l Lin -

l Welocity
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Appearance on screen

The FFT element offers all important information:

channel name(s)
unit(s)

frequency information
zoom functions... _ N

i T
it AT

: Wik
| h I|I l1I‘;JI

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't be 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 maximumanalyzable 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.

e 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.
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Cursor function

With two buttons in the FFT display, the function of the cursor can be defined.

I § 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 desired position of the signal.

To remove the readout, click again on this button - cursor marker.

ICk 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, DEWESoft can calculate the RMS values and / or peak values (max) of the

displayed signals. To activate the calculation, just click on:

RHM:2:

LI for the RMSvalues —

PERE:

il for the peak values —>

FFT Settings

Serious FFT analysis requires several settings to get a useful result. All these settings DEWESoft combine in two tabs:

1. Setup In FFT Option can be set: (5atup ™} History |
FFT options
e Line resolution Line resolution (df= 0.153 Hz
|1Ek vl
¢ Window type Window type
IEIackman LI
e X scale and Y scale type X scale ¥ scale
ILin vl IL-:-g |
e Number of ticks for X and Y axis Humber of ticks
[+ =]z =l
o Amplitude display Amplitude display
| &rnplitude (4uta) |
¢ DC cutoff SR s
Maone - Lin -
e Weighting
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2. History This setting define Display mode for three group Histore B
displays: o

« Current FFT | Current FFT ~l

e Averaged FFT

FFT Setup settings

Line resolution

The FFT lines are responsible for the frequency resolution. The higher the FFT lines optic
value, the better the resolution - but also the higher the calculationtime. "l"ﬁ];‘:mlm Lol
-
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 fast response on the FFT, we choose less line, but
we will have lower frequency resolution. If we want to see exact frequency, we set
higher line resolution. Simple rule is: if it takes 1 second to acquire the data from which

the FFT is calculated, the resulting FFT will have 1 Hz line resolution. If we 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 setto 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 / 1024 lines). The result is 4.88 Hz

perlineresolution (mentioned in the selection line).

To change the FFT lines, just click 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
DEWESoft supports the most common Window types for FFT analysis. Select Flectangular ;l

the window from drop down list according to your application. -ctangular
H anning
Hamming
for hints about recommended using Window type Flat top
— see — Reference Guide —» Theory of frequency analysis g{fﬂ”kgl_!fan

E sponent down
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X and Y scale type

DEWESoft allows:

o two different X (frequencies) axis types (Linear and Logarithmic)

X scale
e four Y (amplitudes) axis scaling types (Linear, Logarithmic, 0 dB and e =
Noise dB and Ref. dB scaled)
Log

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.

¥ scale type dB scaling reference point
(|Fel dB ) -
I'I - equals IEI dB
Number of ticks
You can select the Number of ticks from one to six ticks (dashed white line 4 . _I BFZGRE _I
which divide graph area) for your FFT display, which can differ between X and Y 1 1
axis. 2 i
3 for ¥ axis 2
i 4 !
The first field in row is to select the X axis ticks, the second row for the Y axis ticks. [ g for ¥ axis
E E

Amplitude display

The Amplitude display section defines display in Y-amplitude axis. e ey

| mpliuude (Auto) =l

From Amplitude display drop down list we can select different types of amplitude

scaling of the FFT. Basic setting is Amplitude (Auto), which shows for pure sine

wave the amplitude of the sine.

If we have the sine wave with 2 VV peak amplitude (4 V peak-peaks), we would have in the FFT 2 V amplitude. For the

table let's assume that the original signal unit is VVolts. If the units are different, it will appear in the FFT.

Amplitude type Units Description
Amplitude (Auto) V 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
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PSD V *V /Hz calculated as RMS squared, divided by the 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 filter

To remove DC or low frequency components, select from drop down list the DC cutoff filter -

lower limit.
Weighting
T

As a standard, FFT analyses use a Linear Weighting. For sound analysis, special FFT weighting Lin -
can be set. As opposed to the sound module in math, where the weightings will be calculated in Li

time domain, this will calculate the sound weighting in frequency domain.

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 Setup  History I
Use averaging mode to get a more stable FFT display. To activate the averaging =
[l toveraged FF -
just select Averaged FFT from Display mode drop down list (see right).
. . . . Average type
All necessary setting can be done on Averaging options section. o & &
Owerlap
for detailed information about Averaging IU 4 LI
— see — Reference Guide — Theory of frequency analysis Averages count: 44
|'| "I Reset |

Average type i

From Averaging options select Average type: Linear, Exponential or Peak. As a O M e

standard, linear is selected.
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Overlap Owerlap

0% ;I

Depending on the application, it may be necessary to define a data overlap.

When the window type is used, we have to use overlap otherwise some of the data

will be ignored. Therefore the use of overlap is highly recommended.

for detailed information and hints about Overlap — see — Reference Guide —» Theory of frequency analysis

Averages number Averages count: 1
I'I vI Feset |

In Averaging options select the maximum averaging values from drop down list. On T

row above the Averages count: n. - Averages number is displayed. Numbers run from 2 —
0 to selected maximum averaging values (100 on drop down list). a

When Reset button is selected, running number is set to 0. 32

The DEWESoft Octave instrument is meant to display the frequency components of acquired signals
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

When you select Octave instrument in 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 two tabs:
o Display settings with Analysis type, Y scale type, Band display type and Weighting
e Averaging settings Averaging type, Overlap and Averages number

Available appearance setting for Octave instrument in 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 — Creating own display
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| | Control properties j
¥ Unified prop= =z

Anal Sis
!1.-"3 Vi

Commaon

Y scale

Lin =
Band displa

Barz o

-

Weighti

ILin '!
.
[~ Enable Feset I

(: Lin (: Exp { Peak

Averages count: -
l 1 - i

L

;

Channels selector

Appearance

on screen

OCTAVE instrument
display setting

OCTAVE instrument
averaging setting

OCTAVE
display on screen

The Octave element offers all important information: channel name(s), unit(s), frequency information, calculation

values...

Bar Band display type

Lines Band display type

0 Hz; Current= 1 468 A

| f

J6 Hz; Curren

for detailed information about instruments positioning, size and transparency see — Screen edit functions

Online calculation

To keep an overview over the Octave, DEWESoft can calculate the RMS values displayed signals. To activate the

calculation, just click on:

RHE:
RHE:

for the RMSvalues —
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Octave display settings - CPB options

Serious Octave analysis requires several settings to get a useful result. All these settings DEWESoft combine the CPB

options part. It contains:

o Analysis type

¢ Y scale type

for detailed information about Y scale type see — FFT X and Y scale type
e Band display type

¢ Weighting

forinformation about weighting see — FFT Weighting

Analysistype

DEWESoft knows four different Analysis types for FFT analysis. The analysis type
defines the width of each band.

The next band is calculated as 2”*(AnalysisType) from the previous band, so for 1/1
this is 27(1/1)=2, for 1/3 analysis this is 2°(1/3)=1,26 and so on.

For 1/3 spectrum, there will be 10 bands per decade, for 1/12 there will be 40 and for
1/24 there are 80 values.

Band display type

DEWESoft supports two display types which can be selected from drop Band display
type down list according to your application:

e Bars

e Lines

for information about this display types — see Appearance onscreen (above)

Octave Averaging settings

Use averaging mode to get a more stable Octave display.

To activate the averaging just click the Enable checkbox on Averaging section and all
control become available.

for detailed information about Averaging settings see — FFT Averaging

CPEB options
Analysis type

{173 |
¥ scale
ILin vl

Band display type

IEars ;I
i
[ Lin =
Analysis type

1/3 |

141

1412
1424

Band display type

IEars ;I

Lines

Awverage type
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I The DEWESoft 3D FFT instrument shows the frequency analysis of acquired signals in amplitude
| and frequency, but this time also with either time or RPM history.

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

When you select FFT instrument in the design or run mode, following settings will appear on left part of the screen:

- Control properties for detailed information about 3D FFT instrument Control properties: grouping, number of
column, Add / Remove, transparency, ...

see — Control properties

- 3D FFT settings typical setting for 3D FFT instrument are combined in two tabs:
e Setup with Line resolution, Window type, X/Y scale type, Number of X/Y axis
ticks, Amplitude display, DC cutoff and Weighting - is same as for FFT
instruments

« History display options for Current FFT and Averaged FFT

Available appearance setting for 3D FFT instrument in Run mode are (same as for FFT
instruments):

 Changing the Frequency axis scale

¢ Y-axis scale/auto scale (Common instruments tools)

e Cursor Function (change the current position and scroll through the whole
acquired data)

- Channels selector for detailed information about assigning / reassigning channels to/from 3D FFT
— see — Creating own display

Setup | Histary |

Source
I Free run - I
History display type

Flane wview -
Shown FFTs

Color scale

Fainbow hd

3D FFT
display on screen

3D FFT
instrument setting
(History)

384 00 .=

The screen appearance, frequency and value scaling as well as the basic (Setup tab) 3D FFT settings are virtually the

same as with the normal FFT, so please consult the FFT display section for these settings.
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3D FFT History settings

Totally different is the History tab section where can be set:

e History options - Source, History display type and Shown FFTs

Drawing options - Color scale

Free run options - Overlap (only for Free run Source)

Scope history options - Pretime (only for Scope trigger Source)

Order history options (only for Time and Order OT Source)

History options

Source
History options
From Source option drop down list different mode can be selected: L

Free run displays non triggered FFT shots. The history Z axis in this case is ___________________ _

the time. Scnp trigger
Time OT

Scope trigger displays an FFT shots which relates to the scope trigger - when a Order OT
scope triggers, a new FFT is added to the FFT history.

Time OT the FFT history relates to the order tracking - one order tracking math module is needed that
this mode works. The history axis in this mode is the machine RPM and the X axis is the
frequency in Hz.

Order OT the FFT history relates to the order tracking - one order tracking math module is needed that

this mode works. The history axis in this mode is the machine RPM and the X axis are machine

orders.

History display type

For all Source option we can select from History display type drop down list: Histery display type

Plane vigw vI

Plane view Plane view is the view of the FFTs from the top where the amplitudes
are shown like colors. Persistence
Waterfall or 3D view - displays the FFTs in a waterfall-like type. Very helpful to show signalabnormalities
or changes.
Persistence Events will be displayed in an overlay technique; the older the events are, the lighter the colors
will be.
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Shown FFTs

For all Source option except Order tracking we can select from Shown FFTs drop down
list.
Please be aware that choosing high number of 3D FFT shots might load the PC, so check

the maximum value before storing the data.

Note also that in Time or Order OT mode the number of FFTs is defined by the maximum,

minimum and delta RPM in the Order tracking math module.

Drawing options

Color scale

From Color scale option drop down list color mode can be selected:
From channel Channel color will be used.
Rainbow default

Free run options - Free run Source

Overlap

same as for FFT display — see —» Averaged FFT - Overlap

Scope history options - Scope trigger Source

Pretime

Can be used to define the 3D FFT shot pre-time. At the point of triggering of the
scope, it determines how many points are taken before the trigger shot to calculate
the FFT.

If for example 512 points are defined for FFT and the overlap is 25%, it will take 128 points
before the trigger shot and 384 after the trigger shot.

Dirawing options
Color scale

R ainbio ;I

Fram channel
‘R ainbo

History display typ«

Flane view -
Shown FFTs

10 -
Color scale

R ainbiow o
Scope history options
Pretime

IEI %
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Order history options - Time OT Source

On this section Current RPM is displayed .
Source
With selection Show harmonic checkbox on the 3D FFT graph H-1 harmonic is Tirne aT *I
displayed. Hiit.crg: i;a_p-la:,- type
Order OT Source el b

When this option for Source is selected, Show harmonic option is not available:

Order history options

Current RPM: 0
[T Shew Harmtics

Colof scale

r

5 h.cuw harmaonic

,@, The DEWESoft orbit plot shows the x-y scope with a chance to rotate x and y axis. It is mainly
used for displaying the axis movement in DSA analysis.

When you select orbit plot in 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 two basic graph types - Normal, where the inputs are any analog channels, or
from Order tracking, where the inputs are only the channels which are used in Order
tracking math module.

Both graph types have common Drawing options.

Available appearance setting for Orbit graph in Run mode is:
¢ Axis scale/auto scale (Common instruments tools)

Channels selector for detailed information about assigning / reassigning channels
see — Creating own display
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Common
r Control properties ‘ZI

fRY_1Br{um)

=
o Uzisit ORBIT GRAPH

display on screen

ORBIT GRAPH
setting

Mounting angle [ awee

Angle is defined for first and second channel and depends on the mounting of the —l|9D — —l|'3' -

Sensors.

For example if the first channel angle is mounted from the top, we select 90 degrees. If it is from the right side, we 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
INu:urmaI j

e I
Qrder Tracking

There are two possible graph types - Normal and Order tracking.

¢ 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 IE'D—
s

special setting is the Display time. This defines the time displayed on the screen.

¢ In Order tracking mode the signal sources can only be channel used in the achs -

order tracking. Diizplay II:Ine re. 'I

Since order tracking defines the rotation frequency, we can display current re ey,

rotation - One rev. mode, Averaged number of cycles or More revs (cycles). For last ﬁ:;‘?;aﬁ';ds
two modes we need to define the number of cycles to average or display.

For last two modes we need to define Count - the number of cycles to average or

display. Display
) ) o ) ) Count
When for Display One rev. is selected, Count field is not available (value 1 is
defined).
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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).

Orbit

Dizplay I One rev. - i
Count I 2 - I

¥ Draw hamonic

Haimanic: I 1 e l

[~ UseDC

L !v‘ [Drawe harmanic

If we extract harmonics from the order tracking, we can also display the orbit of :
9 play H armomic I1 I

first or second harmonic on the display.

These harmonics must be defined in list of Output extracted harmonics as channels section of Order tracking module setup

screen, otherwise only first harmonics is available on list:

Harmonic I - I

Drawing options

The last option to set in both modes is Use DC, which, if it is 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 list is dimmed and values are not available. E
P H armonic I'I v!
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W 1 The DEWESoft Vector scope instrument is used for displaying the amplitudes and phase angle
‘}—r between the voltage and current power module channels and additional to the vector also the most

important measurement values for each phase: Ui, Ii, Phi, cos Phi, Pi, Qi and Si.

for background information about Vector scope — see book — Power quality the new challenge by W. Schoeffer,
published by Dewetron

NOTE: Vector scope 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 an icon of Vector scope in 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:
¢ Measured values
¢ Harmonic
* Axis setting
- Channels selector for detailed information about assigning / reassigning channels to/from Vector
scope — see — Creating own display
Common
E Control properties
I~ | Uiti
VECTOR SCOPE
display on screen
¥ Automati- -
Una VECTOR SCOPE
display setting
| max
Tick count 2 vl
Channels selector
L
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Appearance on screen

The Vector scope 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

Measured values

Show measured values

This function in addition to the vectors also the most
important measurement values for each phase: Ui, Ii,
Phi, cos Phi, Pi, Qi and Si (where i is the number of the

selected harmonic).

Use the Show measured values checkbox: o1 : 200 400]
¥ u [V‘l'l

[+ Show measured values

to show important measurement values (see example on

right and above).

Harmonic selection

Harmonic shown

The Harmonic shown selection allows the displayed harmonic. You can

choose from 1st to 50th harmonic.
Shown harmanic I'I '¢i

Use the Up / Down arrow to increase /decrease the displayed harmonic.
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AXis settings
Automatic

With Automatic enabled, the vector scope always to the maximum of all displayed channels.

Manual set

When Automatic is disabled, you can enter value for:

¢ Umax and

¢ Imax

Use the Up / Down arrow to increase /decrease number of ticks -Tick count.

@utomatic

L max 300
| max !5
Tick count |5 =
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Ul 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 display refers 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 display in 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:
o Display value
¢ 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 — Creating own display

Commaon
I Control properties

J_ nitied|;

IVoIlage if v

HARMONICS
display setting

[~ Draw Full F

¥ Show data panel HARMONICS

display on screen

| Logarithmic:
|~ Show percentage

Channels selector w el l "I‘I‘I“““

3 phase syst=m
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Appearance on screen

The Harmonics displays : base and harmonicfrequencies, channel name(s), unit(s)...

Harmonics display with Data panel and LogarithmicY axis Harmonics display with Logarithmic Y axis

for detailed information about instruments positioning, size and transparency see — Screen edit functions

Display value

Display value
DEWESoft Harmonics display always shows all channels from one module at the Dizplay value
same time. The Display value defines what the should be: Yaoltage _:i
e Voltage u
e Current P':'WET_
F!_eau:twe pOEr
e Power - active power Line voltage

e Reactive power - this is wasted energy

Line voltage

Select appropriate option from drop down list according to your needs.

Draw full FFT

With check Draw full FFT checkbox in Display value section instead harmonics

bars full FFT spectrum can be displayed (see right).
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Data panel

Show data panel

This function shows in addition to the bars also the most important 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 select a 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 (onexample 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 checkbox.
Y axis display
[ M ]
In this part of Harmonics display settings you can choose with check / uncheck
[~ Logarithmic

appropriate box different Y axis scaling:

[T Show percentage

Logarithmic

Logarithmic checkbox in Y axis section is:

e Selected — logarithmic Y axis scaling (example see right)

e Unselected — linear Y axis scaling (example picture see above)
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Show percentage

Show percentage checkbox in Y axis section is:

e Selected — the Y axis is scaled in % (example see right)

e Unselected — the Y axis is scaled in it's units (V, A, W or VAr)
(example picture see above)

= DEWESoft Video display is provided to show content sensitive acquired videos together with other
E different data of measurement in various instruments. This video information can help to interpret and
to document these data and measurement.

NOTE: Video display 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 display in 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

Commen
r Control properties ]

m

~ VIDEO
Scaling IF‘roportionaI - dlsplay QR CLECH
Frame number: 1205

Video - CAMERA
display setting

additional
instrument display

CAMERAS selector
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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:

Scaling | Propartional ;I

e Proportional 1to1
e Unproportional [Inpropartional

Select the scaling type from drop down list according to your requirements.

e 1101

Proportional to available display width 1 to 1 (display to acquired video) Unproportional - fill available display
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Cameras selector

It can display the available cameras to select the right one. CAMERAS

Speed Cam ieb Cam

m The GPS display is provided by DEWESoft to show different acquired data from GPS positionand
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 display in 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 two modes:

o View
e Calibrate map

- Channels selector for detailed information about assigning / reassigning channels to/from GPS display —
see — Creating own display

¥ oo el o | Sm)d

[¥ Center moving map
[ Auto zoom

Track color: | [ vl

GPS
View [/ Calibration
display setting

additional

‘ A 2 q — e
r 5 - - Video display -
‘ GPS g !
e G

- display on screen
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Appearance on screen

The GPS instrument consists of three parts of display:

e the course
¢ an arrow displaying the direction

e a scaleindicator 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

DEWESoft offers two ways to scale the track: Auto zoom or zoom manually.

Zoom level (3,83}
—

[v Center moving map
I_ Aute zoom

Use the Zoom level slider to zoom manually; above the slider after caption, you

can see the zoom factor.
¢ 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.

¢ 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.

Zoom lewvel [3,83)

| A
¥ Center moving map
I_Mm-um

Tradk color:

!

Measure rnu-del Clear p-niniEI

Tradk position tuning

4;|Ir
Rl il

- Calibration |

Tradk color:

G
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e When you select the Measure mode you can 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:

)i ) coE]! hd
l- Transparsent IEZ % vl
I~ | Unified properties

Zoom level (4,11}

s %

F Center rmEwvinGE e
|7 Auto zoom

Tradk colon: I- VI /

Tradk position tuning
(Elev .
TR (
-
ViE‘“_m‘ —

You can make as many measurements as you want. To 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 the track within the map.

Tradk position tuning
El
=
=

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

DEWESoft offers the possibility to display a background image behind the track. As a standard, the image will be a road
map. To 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

Jpg.

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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I_ Transparent IEJ % - l
I_ Writied properties

Design zoom

— —
Load map |

Calibrate from

I track paints I
Add calibration point

Save calibration file I

——

Vigﬂ Calib(atifQ

X sbsolute ¥ absclute |>\' i

Direction

If we don't know the 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 know the 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.

Position edit x|

Degrees  Minutes

Latitude [ Im |D,nnun
Longitude [ ID— IW

Save calibration file I ok | Cancel |

Calibrate from

track

Add calibration point

Add several points to complete the calibration by points and make it more accurate - at least two 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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== Together with other different data of measurement in various instruments DEW ESoft provide
. Overload indicator display to show list information about overloaded signals.

When you select Overload indicator display in 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:
+ Display type
¢ Column selection

- Channels selector for detailed information about assigning / reassigning channels to/from Overload
indicator display — see — Creating own display

mE L e r Y e, w e T

Sam plc.:'ate

Common
Control properties

OVERLOAD INDICATOR
display
OVERLOAD
INDICATOR

Sample rate Setng

M'/alues

100

50
VSPEED_FL: - [km/h]

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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Index Sample rate Values OVErIcva
At | . 100 0,007 I 1 1 i
Math 0 [ E i 100 s | 0]
CAN 0f 0 8
NHC:

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 channel information for: i

I.ﬁ.ll channels ;I

e All channels

L Chany
Selected channels

e Selected 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:

Name Sam p.‘ﬁ rate Values Overload L]

and in Channels selector list of allavailable channels appear. From this list we can choose channels to display it in

Overload indicator table.

Column selection

DEWESoft allows select columns which are displayed on Overload indicator Index
list. Mame
L] Description
Simply check box in Column selection in front of desired column name to show this Unit
- . Sarmple rate
column on Overload indicator (see right). alues

Creerload
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Biaen DEWESoft provide together with other different instruments also Tabular values display to show

Aiad list of measured data and related time.

When you select Tabular values display in 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:
+ Display options
¢ Print format
- Channels selector Please note that the tabular display is the only display which can also show CAN

messages as a hexadecimal value. For detailed information about assigning /
reassigning channels to/from Tabular display — see — Creating own display

Control properties

mEEE ek T ey | T

Time

Common
[T control properties

[~ nified o

¥ Display time
[v Absolute time
I~ | Print o valie eliamnge anl

TABULAR VALUES
display

Scaling
Scaled

TABULAR VALUES
display setting

=
I
1
I
2
1
1
1
I
1
1
1

Appearance on screen

The Tabular values table display in separate columns:

e Time data

e Values of channels

For every in Channel selector selected channel singly 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 box in the Display option to:

1. Display time

When we select this field check box, time data from

measurement start in predefined format is displayed, if it is

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

e
[~ Absolute time —

[ Print an value change anly 01:01:49_953_1

w Dizplay time .
e

[~ Prirt on value change only R 5-41_]

¥ Display time ACE.'"T,‘.AHA
I~ Absolute time £

v Frint on value change onl i
|

Threshold
setting

Iiié &, J 0

Change thresholc

DEWESoft 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.

e Change threshold

field to enter limit difference of channels values when this value will be updated

displayed in list.

Channel name

Change threzhold
‘45 } ms,

mrsélaied channel -: -
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Print format

The Tabular values display offer settings for displayed channels values:

e Scaling Print format
Select the Scaled or Raw type from drop down list according to your = caling
requirements. Usually the scaled value is displayed, but sometimes it is nice to IScaIed

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:

¢ Raw value format

Scaling
. . Raw -
Select the Hex, Decimal, Octal or Binary format type from drop down list
g ] This lid onlv wh | b R aw walue format
(o] t ts. 0 T
according to your requirements. This is valid only when raw values will be Ty—— ﬂ
displayed.

Hex

Examples different Tabular values formats:

Scaled Raw Scaling

Decimal Raw Scaling

Hex Raw Scaling
Print format

Scaling

E Scaled

Print format
Scaling
iHaw ;I

F aw walue format

i —

Scaling

iHaw ;I

F aw walue format
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§ 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 plot in 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
- Scale type describes the orientation of the sensor

- Drawing options There are two basic graph types - Normal, where the inputs are any analog channels, or
from Order tracking, where the inputs are only the channels which are used in Order
tracking math module.

Available appearance setting for CA p-v graph in Run mode are:
¢ Axis scale/auto scale (Common instruments tools)
¢ Online calculation

- Channels selector for detailed information about assigning / reassigning channels
— see — Creating own display

Control properties
r i =

I Unifiedipig

v SOC.EQC

CA p-v GRAPH
display on screen

CA p-v GRAPH
setting

Scale type

Scale type

The scale can be displayed either as linear or logarithmic (for volume 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.
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Drawing options

[~ sSOC.EOC
We have also an option to draw start of combustion and end of combustion points
(SOC, EOC). This shows the points where start of combustion and end of combustion
happens (calculated from the heat release).

-

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. [~ 50C.EOC

Online calculation

[~ Palytropic exponent

To keep an overview over the p-v, DEWESoft can calculate the Max pressure, SOC (start of combustion points) and

EOC (end of combustion points) values.

UAL =
To activate the calculation, just click on button and Values table appear:

»

z
&
=
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]_:: The DEWESoft combustion scope shows the x-y scope of the crank angle and the typical
e combustion curves aligned to the angle offset of each cylinder.

When you select combustion scope p/ot in 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

- Drawing options selects which parameters will be shown on the graph.

Available appearance setting for CA scope in Run mode is:

e Axis scale/auto scale (Common instruments tools)

- Channels selector for detailed information about assigning / reassigning channels

— see — Creating own display

¥ Pressure
[ “olume
[ Derivative
CA scope
display on screen

CA scope
setting

The input to the CA scope can only be combustion pressure or additional channels. It will show them aligned to the
reference cylinder.

Drawing options g'

[~ Pressure
. . [~ %olume
For each channel we can display cylinder Pressure (measured data), calculated Volume, [~ Derivative
Derivative of the pressure, Tl (integrated heat release) or TQ (heat release curve). v TI
v TO

Each individual property will be having each own axis and the axis scale can be modified to fit the wanted range.
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The angle x axis extends from -360 to 360 for four stroke engine and from -180 to 180 for two stroke engine but we can

enter the value to show only a limited range.

Another way of zooming is simply to click on one point of the graph, then choosing the region with dragging the mouse while

holding the mouse button and releasing the mouse button on the end point of the zoom. The box with a new zoomed region

will be displayed and when a mouse button is released, it will zoom in the selected region in both axes.

DEWESoft offers an additional datadisplays 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
e Line element used to draw lines, connect different elements,...
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Background picture

E The background image can be used to illustrate your measurement or as base picture to place
different instrument displays with measured data on it.

When you select the Background picture control in the design mode, the Windows Explorer window appears to select the
desired graphic file:

Select background image ilil
Lock in: IE:) Backgrounds j L] £ E- [430360) &I

i ' ! File name: IEngine'ijg j Open I
My Mehwark

Files of type: IAII (*ipeg;*jpg;” bmp;*ico;” emf;* wmf} ;I Cancel |

Supported background file formats are: jpg, jpeg, bmp, ico, emf and wmF.

Now press Open and arrange the other instruments as required.

Example: Overview screen with backgroundimage

UL vALUE

imported
BACKGROUND PICTURE

Note that the background images don’t have any control setting.
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Text element

i The Text element can be used to write any text at any position of the screens like caption, comments

and reminder.

—

" Setup FONT
I~ Bold properties

I~ Undetline |

Alignment ILef‘t /Set up PARAGRAPH
v “Word wrap properties

Colar

TEXT element
on screen

Edit

— TEXT editor on/off

Note that this the Text element don't have any Channel selector.

Text element appearance

The Text element is very simple: just a field where you can enter your text.

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 wax 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).
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Text editor

Press the Edit button on Text editor section or simply double-click on the text field

to enter or change the text.

In Edit mode we can also enter some variables, like setup file name, data file

name, data file length or global header entry.

I_;l"G_eneraI

B Data

- SETUP_FILE_MNAM

- DATA_FILE_NAME
DATA_FILE_LEMG

For the global header, we need to write the name of the header entry, for GLOBAL HEADER

example

| B

<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

'\ 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 /ine controls will appear:

[— Define LINE
=

Begi g — vl
" Define

End ARROWS 1]
L

LINE
display on sreen

I Filed
I Closed

e

Define SHAPE

O CONTROL .
e

Note that this the Line element don't have any Channel selector.
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Line element appearance

The Line element is very simple: just click once where you want to start your line and the second time where it

should end.

Example: Line appearance betweentwo Textelements

u can place your text a there 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 new location.
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 select it 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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2.2 Recording Acquired Data

Measured data are stored in DEWESoft *.dsd (DEWESoft data file). We predefine the filename to be used for data

recording and some other recording features on the DEWESoft Setup screen:

DATA FILE OFTIONS

File: details ... ITest I Create a multifile I~ Save multifilz opt. in zstup
File di £
C- [ Stop storing after

7 ogram'\DEWESoftG4\Data
DY NAMIC ACQUISITION RATE STATIC/REDUGED RATE  STORING OFTIONS

I‘I aono vl At j Ifast on trigger LI

[Hzieh] « Adjusted to E?c!eg [~ Start storing automatically
— DATA FILE OPTIONS o Setting the filename — setting filename and Data header
¢ Create a multifile — setting filename of multi file and conditions
for make new file after
e Stop storing after — setting 'after' condition for stop storing
¢ Save multifile option — save multifile settings in setup file

DYNAMIC ACQUISITION RATE setting a sample rate to be used for dynamic acquisition

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

o Start storing automatically - activate data recording

— Start / Stop Recording how data recording can be activated:
e Manually e 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.
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Basic recording data setup is available on the DEWESoft Setup screen and includes many settings for data

acquisition and data storing.

DATA FILE OPTIONS - Setting the filename

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

for detailed information about setting filename see — User Guide — File Name Setup

for detailed information about Global data header see — User Guide - Data Header Design

DATA FILE 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 DEWESoft will take your base
filename, like 'Data’ (inexamplebellow ‘pristajalna_1') and just add underscore and four digits to it each time you start
storing (inexample bellow '_0003', for first time this will be '_0000").

Right part of DATA FILE OPTIONS sections on Setup screen also change:

DATA FILE OFTIONS g
File details ... Ipristaialna_1 2007 04 130003 ¥ e Setup |

File directory [~ take new file after
CADewetron\Program\DEWESo ftE4\Data

now the Setup button appears and instead of Stop storing after checkbox the Make new file after checkbox also

appears.

Press Setup button to change the default multifile settings and Filename setup window appears:

Filename setup x|

Settings

Start : ¥ date of storing [~ time of staring v multifile

Iyyyy_mm_dd LI Ihhmmss LI Start|3 3.

Example

pristajalna_1_2007_04_ 19 xmsx

Ipristaialnaj

LCancel |

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
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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.

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 button again. This will change the file name to the next file number.

Save multifile option in setup

With checking Save multifile opt. in setup field all multifile settings (see above) are stored in setup file (otherwise it is

stored as global setting).

Make new file after

When the Create a multifile box is 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 Setup I
Please select between file size values like @

b ake new file after |1 000 |MB =]

MB (Megabytes) and triggers (number of trigger

events)

v Make newfile after 100

and time related values like h (hours), min (minutes),
sec (seconds).

If we select time relates value, we get additional Absolute time field. When this box is checked the absolute time is
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 exact timing source, if available - defined in hardware setup). The file switching is done in the way

that no data point is lost in between.

DATA FILE OPTIONS - Stop storing after

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

similar as for Make a new file after (see above).
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DYNAMIC ACQUISITION RATE

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.

10000

1588 It is important to understand the difference between dynamic and static/reduced rate
12888 acquisition. Note that there is a Storing options drop down list to select different
D storage options - see — Storing options
20000
1533880 When storing dynamically, every sample is stored.

10000 = 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

Hzich] o )
R, each channel. In other words, every sample point is recorded to the file.
v Hzjch
kHz/ch for details about sampling rate also see —» Reference Guide —

MHz/ch

Basics of A/D conversion

CHANGE SAMPLING RATE SCALING

Sometimes it is 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 are not influenced 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
important to achieve a useful scaling!

STATIC / REDUCED RATE

When this mode is selected, the system will still run at the 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.

You can select the value from the drop down list, like 0.1 seconds.

This means that every 0.1 seconds the reduced data will be available.

If you select AUTO, the static/reduced rate will be adapted automatically depending on the

setting of the dynamic acquisition rate.

You are also allowed to enter your own values, but be aware that not all values will be

accepted - if so the real value will be mentioned below the drop down list.

For example, if we have a dynamic rate of 1000 Hz, and a static rate of 5 seconds, and we check that we wish to store the static rate, the
systemwill sample at 1000 Hz, but will store a set of min/max/ave/rms values for each input every five seconds.
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This means that 5000 sam

ples are going by for each channel, every five seconds. Are they ignored? 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 th
creates
values t

e system does this, is does not make a single column of data for each channel - instead, it
multiple columns of useful data for each channel, including the min/max, RMS, and average
hat were seen between each interval of the static/reduced rate.

I.-’-‘-.utu:u vI
Isec] «

Adjuzted te Hz

v SEC

min
samples

[Ha] *
Adiusted to 10 Hz

[Hal ©
Adjusted to 10 Hz
: Iminl ©
Adjusted to 0,001E7 min

[samples] ©
Adjugted o 1000 zample

CHANGE STATING / REDUCED RATE SCALING

Sometimes it is required to change the units for the stating / reduced rate (Hz, sec, min,

samples).
Simply click on the small arrow below the drop down list to select another scaling.

For each unit (scaling) DEWESoft adapt AUTO value automatically (and show in

Adjusted to field), depending on the setting of the dynamic acquisition rate.

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, averag

STORING OPTIONS

Storing strategies

e, or RMS (see » User Guide - Export multiple files).

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

e always fast

e always slow

STORING OPTIONS

I alwaays fazt j

fazt an trigger
fazt on trigger, slow othenwise

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.

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

these values.
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In example below it is set to 0,1 second, in this case much less disk space will be used for storing:

STATIC/REDUCED RATE STORING OPTIONS
IU,1 v| Ialways slow v|

[sec]

[ Start storing automatically

forinformation 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 DEWESoft will wait for this event and store only the portion of interest.

« fast on trigger The data will only be stored with the full acquisition rate when trigger

condition is true.

o 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.

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

DYNAMIC ACQUISITION RATE STATIC/REDUCED RATE - ~STORING CPTIONS

IW anon - At - Ilasl on tigger 'I

THzich] e lﬂﬁ?elerc I Start storing automatically

Trigger |1

[T Pretime [~ Posttime [~ Holdoff ime [~ Posttime extensiol
Ii s I’ ms I’ ms
Start storing conditions Add - ‘

for detailed information about set up trigger see — User Guide —» Setup - Trigger

forinformationabout start / stop storing see — User Guide — Start / Stop Recording - Triggered

Start storing data

For starting storing automatically check Start storing automatically option.

Generally, you can activate recording in four ways:
e Manually, using the STORE and STOP buttons on the screen
e Triggered, by setting any channel(s) to start and stop the recording according to levels
e Remotely, by using the digital I/0 lines found in most National Instruments A/D boards

e Start storing automatically

for detailed information about start / stop storing data see — User Guide — Start and Stop Recording
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The file name is name of data file(s) to be used for data recording.

We can define the file name for each measurement separately by entering it in the file name edit. We can predefine the

file name on the DEWESoft Setup screen. By default, this field will be set to 'Test' as the filename.

If whatever files you type in here already exists in current data directory, its name will be colored red here.
Normally default data directory is C:\Dewetron\Program\DEWESoft65\Data. The default folder where data is stored

can be changed by clicking on File details button.

Information about defined File directory for data recording can be seen below filename:

DATA FILE OFTIONS
File detailz ... || Test

File directory
CADewstron\Program\DEWESofté4\Data

More information can be entered using the Eledetalse: button on DEWESoft Setup screen. When you press this button,

the Data header window will appear:

Data header
m File header information

{2 Addingt

(] Addons File name ITest

] &pp File exists and will be overwritter

(] Backgrounds e I =
5]

£ Manual

&R MuliLang L FILE HEADER A

settings and information
Folders
management

[ -]

Mew folder

Show &t End | Ok Cancel

The left part of the window is designed to do the Data directory management. The right section will be used for file
details. You can enter the file name, User information, comments,... When all settings are done, close the window
(also with Show At End button).

To give you more flexibility, the window can be designed according to your own requirements.

for more information how to design Data header see —» User Guide -~ Data Header Design
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Folder management

At the top of the window, you see the current standard folder for your data files and all sub folders. After the first system

setup, the standard path is C:\Dewetron\Program\DEWESoft65\Data. Sub directories are not available.

Use the button EI to change to the higher directory
levels - Up One Level on directory tree.

When we press one time this button in example screen
above, directory tree change:

B3] DEWESoftEd
20 addinst
-2 addong
=1 App
-] Backgrounds
M- Data

-1 Manual
-7 MuliLang
-] ScreenShots
-] Scripts
M- Setups

Browse for Folder

— set main data directory:

Set main data directory

Or use the @I button (Browse for Folder) to get the

general Browse for Folder window.

Within the folders list, you can also to manage your data

Bl (& Desktop
.,E] My Documents
=8 J My Computer
. [#-=e@ Disk_Progr (C:)
Bl-Cidy DVD-RW Drive (D:)
[#]-=g@ Disk_Podat (E:)
£
£

- id CD Drive (F:)
+-“w# Removable Disk (G:)
t|-~=# Remaovable Disk (H:)
; {} Control Panel
.-i7=4 Shared Naniments

oK I Cancel

=
|

Move the cursor over the desired folder (e.g. ...\Data) and press the right mouse button. The window like that on right will

appear. It allows you to:

e create a new sub directory - New folder

¢ Rename a folder (not working with the main directory) * j ﬁrﬁ‘
e Delete a folder with all data (not working with the main directory) _I b
e Set as default (a folder) j E
o for main directory (e.g. C:\) Change folder option is also available; with selection o

Mew folder

Rename
Delete

Set as default

this option we call Browse for Folder window for setting main data directory

Creating new sub folders

To create new sub folders, just use the method mentioned above or the New folder | p\itton at the bottom of the folders

selection list.

When you press New folder button, a new sub folder of the selected directory

(e.g. ..\Data) will appear.

The standard folder name is New folderxx and can be changed at any time. The xx

in the folder name is used for a continuous number.

=] DEWESafted
-7 Addinst
-7 Addons
=1 App

{7 Backgrounds
=] Data

AT Marnal

DEWESoft v6.5 - User Guide v1.1.0
© 2007 DEWESoft

page 327



File Name Setup

Measure - Data acquisition Recording Acquired Data
When you use the create folder function several times without selecting a new base =] Data
folder, you will get each time one new sub folder within the previous sub folder. EH:' MNew folder] ==
El{:l Mew folderl
RN e folder]

As a standard, any new folder will get a continuous number. When you have desired =] Data

EICl M e folderl

. . EII:I Mew falder

the right picture. =1 Mew foldert
=] Mew folder2
2 New foldert

to create several new sub folders from the Data directory, it may look like this on

This is already a very powerful data management function. To improve it according to your requirements, please refer also:

— User Guide - Data Header Design —» Work with folder levels

File name

After you have selected the file destination in the left section of the window, you can enter the File name.

File name [T azt

File exists and will be ovenaritier

If the file already exists, the name will be displayed in red color and a warning message will appear. If you want to overwrite
the file, keep the file name. When you start storing, a window will appear and ask you if you really want to overwrite or
change the filename.

Use the J button to get an overview of the already existing files in the selected folder - standard Save As window:

Savein: IE)Data j - EF E-

»Example_DriveDl‘dsd »besbexp.dsd
» Example_Power_01_driling.dsd
"’ Example_Power_02_energy_saving_bulbs. dsd
» Example_Power_02_normal_bulbs.dsd
Example_Power_04_glitches.dsd
» Example_ThermaCam01.dsd
» pristajalna_1.dsd
M pristajalina_1_0000.dsd
» pristajalna_1_0001.dsd
7 pristajalna_1_0002.dsd
QI » pristajalna_1_cut.dsd
My Computer »Test‘dsd

= »

. | I i

My Hetwork File name: || j &I
Save astype I Data file (*dsd) ;I ﬂl

The Comments field can be used to note any information about the measurement which can be important for the analysis or

to find data again. It can be a location, user names, sensor types, and many more.
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Example:

Camments [T est measurement for the DEWE Soft manual. ﬂ
Connected sensars: 230%AC an channel 0, current probe on
channel 1, tuning fork on channel 2, thermocouple ype K on
channel 3.

Many more comments can be wiitter in thiz part,

I

Closing data header window

When all settings are done, leave the window with the OK button or press Cancel to reject all changes.

Show At End

There is also another possibility - press the shigakEnd button to close the window. Then you can start your
acquisition and do your measurement. When you stop the acquisition, the window will automatically appear again and

you can do the final changes for this file, for example changing the comments according to your measurement.

CAUTION: location and file name can’t be changed - you have to define them before you start your measurement!
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The data header (also called global header) is used to define the text fields which can be entered
to better define the measurement, like comments, operator and so on.

The global data header can be adapted according to your requirements.

To enter the edit mode, please select:

Data menu — Global header design ...

The Global header design window has several tools:

Icon bar .
create and manage various fields .

— File name field
rename and manage data file name field

— Data directory management .
define data directory level and manage
data directory

— Use multiple headers

Info field
Input field
Selection field
Memo field

Ask for header

DEWE Soft
File  Edit{|"Data] Displayz  MET Sys
Load data file ...
Export
[ultifile expart ..

S

tMeazure

Use setup for measure
Store setbings and events

Compress video bo AV
Export scope bo AYLL..

Global header design ...
Sensor editor ...

User defined groups ...

¢ Move up

¢ Move down
e Delete

Define folder levels
Work with the folder levels

When a single global header is not enough, we can use multiple headers and

then select in setup file, which data header will be used.

— Save Global header design

Global header design

ONCa S

Info Input  Selection  Memo

File: niame:

A /

Move up  Mowve down

Define Levels

¥ Ak for header on start
I Ak for header at end

@7 ™ Use multiple headers
Delete
%
| Choose name |
ju]s LCancel
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Icon bar

(i) @ & = A T ¥

Info lnput  Selection  Memo Mowve up  Mowve down  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 by icon
the functions. They can be used to create, delete or move fields. The currently selected field will have a red box around.

Info field M

The Info button adds a new line in the right section of the window.

File name Chooze name
Llzer: | -
Comments | j T |

Just click in the new line and enter the desired text, for example 'File header information'.

File header information

£ /

Position up/down [Maveun] kove down

With the both buttons up and down, you can now change the position of the:

e File name field

Comments field

Input field

Selection field

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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Forexample, we wantto move above created info field to the top of the window, press the Move up button twice:

. File header information

File namne [ Chooze name
Lzer: [ =
Comments | (5 =

5
Delete field [ Delete

To remove unused or non required fields, select the field and press the Delete icon.
The only field you can't delete is the File name entry field.

ab]

Input field et

The input field can be used for any single line values or comments (you can use it for example for location information...).

Let us create a new field with press the Input icon:

Inpuit

and rename it (forexample to'Location’). To rename the field, just click on the name and overwrite it:

Location:
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=

ak
Selection field =&lection

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:

File name | ‘ Choose narne |
:
U zer: [ -| J
; =l
Comments | 5 =
| =

Selection LI |

and label it (for example'User" - click on 'Selection' and overwrite it):

= e

Now you have to define the content of your list. To do that, press the J button on the right side and Create Selection

List window appear.

Enter the desired names in the New ltem field and The name will appear in the list on the left side, in our
press the Add Item button: example labeled User 1:
Create Selection List x Create Selection List x
Izer Mew item L zer Mew item
IUser'l User 1 I

Big Boss
Add itern | @ Add item |

Remove item | Remove item |

Ok | Cancel | ak. | Cancel |

Enter as many names as required. You can also edit values direct in 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.
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The result of upper entries is the following drop down list in the global header window:

ser [ LI |

1zer 1 l_
User sy

Memo field [ tema

The memo field can be used to enter any comment in more than one line. This field is very helpful for any measurement
remarks, for example connected sensors (serial numbers) or measurement conditions (‘'dry weather’, ‘all machines

powered down',...).

Let us create a new field with press the Memo icon:

X

File name | | Choose name

number of visible

zer lines in memo field

L
Carnments :I |5 il

b

L]

On the right side of the memo field, you can select the number of visible lines in the memo field. This is no limitation in

the number or characters, just a limitation of place on the display. As a standard, 5 lines are selected.

Use multiple headers

Sometimes a single data header is not enough. We can define several headers for specific measurements and relate a

specific data header to each setup.

With checking this box you can create and use different headers. By default there ¥ Use multiple headers
is one header named 'default' and two buttons. { defaul =l _+|_|

By pressing the '+ button we can enter new name for the header. 'plus’ and 'minus’  [&" (22 il feadere

buttons are substituted with |OK' button to confirm new name. [New El

After accepting new name these appear on the list. The header which we will use, ¥ Use mulliple headers

can be now selected from this list. Mewl ;| _+| _I
default

'plus’ and 'minus' buttons are again here.

With the = button we can delete selected header and warning window appear to confirm delete action.
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Now on Data header window new Used header field is displayed to select proper header from drop down list:

Data header X‘ .
B Dats |Uzed header m Headerl =S I

{:I Praduction kalll Save Clear

File name

and also Header entries section with two buttons:
— Save to save default header entries

— Clear to clear default entries of the data header

File name field

We can select the File name field with click on it. The currently selected field will have a red box around:

File name | Choose name |

To rename the field, just click on the 'File name' (this is predefined standard name) and edit it. The entry fields have two

additional buttons: Autocreate and Choose name.

File name ITesl_HELF' | Autocreate |

Filz name  |Filename will be created |

All the entries made in the design are overridden by the settings made in Channel setup (file name and multifile option), so it
can be left blank.
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Data directory management
On the left section of the window are setting for Data directory management.

Ask for header

The header window can appear at two different times:
Defing Levelz
e at start of measurement

e at end of measurement [~ ek for header on start
[ Ak for header at end

Just select (check) your preferred setting at the left bottom of the window.

If file name already exist, on start of storing data:
— the Data header windows appear, if Ask for header on start is selected — seealso — File Name Setup

— otherwise or if Ask for header at end is selected, the Warning window appear — seealso — Start and stop

recording

Define folder levels

]
As we have already seen in procedure File Name Setup — Data directory Dt Mew item

management, the global header can be used to create folders easily. |

lcon I:I Ehangel

To adapt the structure to your requirements, you can use the DEfine Levels

button. When you press it, the following Design Levels window appears.

Remowe itam |

LCancel |

Enter the desired names and press the Add item button. |

It is also possible to add icons to find your data easier - but not necessary. The icons have to be bitmap files (*. BMP) with

16 x 16 pixel size. Just press the Change button in the icon section and we get standard Open window for searching a

matching file.
]

. Current items Mew item

In our example on right, we enter the three levels: -
% Production kall I
. . 2 Machine
e Production hall (highest level . Icon Ch
(hig ) %t Production lot I:Iﬂl

e Machine (first sublevel)

¢ Production lot (second sublevel) Remowe itam |

with matching icons. ak. | Cancel |

If you select one of the values, the Add item button will change to Edit Item, you can edit item and than confirm changes
with this button.

To remove a value select it and press the Remove item button.

To accept the entries press the OK button or Cancel to leave without changes.
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End global header design

To accept all changes in the global header design, just press the OK button or Cancel to leave without changes.

Work with the folder levels

2l : :
Click @ - Setup button on DEWESoft tool bar and on Setup screen press the Eledetalse: button to go back to

our new Data header window.

NOTE: following description assume levels entries in upper Define directory levels chapter.

You will see now that the button at the bottom of the folders list has now

changed from I e Fiolder | to M ew Production hall | ----- =] = o ==
. ange er

. . Mew Production hall
The currently available folder can be also selected when you press the right C3 new
mouse button. Rename

Delete

Click on _Mew Praduction hall | p 1t or select this new folder from list after Set as default
pressing the right mouse button on sub ordered folder will now automatically D e e _I

create a new folder called Production halll.

If you have done that, the name of button will change to _Mew Machine | =3 Data &
Mew Machine

Click on this button or select this new folder from list after pressing the right

Rename
Delete

mouse button in the . . .\Production hall1l folder, will now automatically

create a new folder called 'Machinel'.

Set as default

MHew Machine |

* Data header
E-_] Data @|Eg|

E{:I Froduction halll

If you have done that, the name of button will change to {4&# Fraduction lat [ ;
1 Mew Production lot

G EW
Click on this button or select this new folder from list after pressing the right F—
mouse button in the .. .\Production halll1\Machinel folder will now Delete
Set as default

automatically create a new folder called Production lot1.

Mew Production lot J

As you can see, New folder button change according too selected directory level. Name of button on lowest directory

levels change again to _New folder |

This is a very simple way to create complex folder structures very quickly.
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In our example, the structure can look like that:

i HELP Test
“.¢ Production lot2
A ;
¢ Production lot3
1=} Machinez ey |Usar1 =l
¢ Praduction lat]
1} Machine3 Comments =

= Production hal2
E--Q Machinel
g Praduction lat
E--!_? Machine2 |
¢ Production lat]
=% Production hald
EQ Machinel
e Production ot
- # Production halld

Mew Production hall |
Show At End i Lancel

As you can see, our selected icons have been used. This helps to keep the overview.

Sometimes it is necessary to 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.

_ ol x|
Press the Freeze button ﬁ to get the same analysis T
functions like in Analyze mode, including zoom and e Q;%

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 ﬁ button again.

DEWESoft v6.5 - User Guide v1.1.0 page 338
© 2007 DEWESoft



Start and stop recording
Measure - Data acquisition Recording Acquired Data

With DEWESoft you can activate / deactivate recording in four ways:

Manually using the Store, Pause, Resume and Stop buttons on the screen; with Event markers, which
are used to mark areas of interest in the data record for later review

Triggered by setting any channel(s) to start and 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

Manually

Start data recording

[>]
It is as simple as pressing M - the Store button on the main toolbar or press <F5> on the keyboard.

- 0] x|
*H@Eﬁs& left: 330,2 WB J‘EP‘ t=0,0572 ==c

-
(=] 7
Store Stop ﬂl

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
anotherfile 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 header windows 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 |
| File already exists. What would you like to do?

@ Overwrite
[ MNewerask again

" Use another name

C:\DWData
ITe st

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 DEWESoft is restarted
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e change the name here with selecting Use another name option and enters new name or selecting the J button to call

standard Save data file name window to select new name)

Savein: I&)Data j = EF '

!. (=] Test, ded
By
Documents

Desldop

My Documents

My Computer

<

«| | 2
My ook [t et =i [~ seve |
Save astype IDeweSUﬁ Data files (*dsd) ;I 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 alltimes, and other important parameters.

The Store button itself changes color and is labeled with Pause to indicate that recording is activated:

DEWE Soft - vatafile: Test_| FREEZE mode —lol x|

; - : — & Disk left: 15,4 GB 0,24 MB
Fie Edi D Diplas] NET & _ button = FR =) ekt 8 e
i E jJJ l = stonng started at 22.04.2007 03:52:20.562
IMeazure Analyse Setup | O Pause Stop

Data file name

e

[~ Transparent 50 % -

Recording
information

to manage
recording

|| Urified propeties
Displa
¥ Display time

gl

If data was already shown on the screen it is 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 _F2¥= | . pause function gives you the possibility to stop data storage for some time. After pause the _F=sime] _

Resume button appears and when pressed storing is resumed within the same data file.

* ”@ Disk left: 18,4 J|Fﬁ 1,18 MB

staring started at 22 04. 2007 09:52: 20 562
storing stopped at 22.04. 2007 09:52:40.447

e [

I Resume | Stop
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Stop recording

[m]
To stop recording click the ﬁ - Stop button or press <F7> on the keyboard.

. N

| 035308 | NoA/D hardware

= = staring started at 22.04.2007 0¥ =
‘ ? ?t staring stopped at 22.04,2007 [_I
dE R staring started at 22.04.2007 0¢_¥ |

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.

DEWESoft builds on these capabilities by providing three ways of marking your data:

ﬁ staring started at 04.12 2006 17:23:52.074
staring stopped at 04.12. 2006 17:55:34.547

¢ Keyboard Events - just press the spacebar or the £ icon to mark an area of interest. A thin gray vertical line will

appear on the data at the location, marked with a . symbol, and a notice is added to the scrolling EVENT box.

e Notice Events - press 'n' key on your keyboard or the =1 icon and then type some text in. The text input dialog box will

appear:
| ET
fom left: 18

@IEvent M.

: ENTER EVENT NOTIGE ‘

When you press the Enter key, the text is 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.

e 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 2=# 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 event is marked with the 'V icon and a thin vertical grey line.

Events can be added, edited or deleted also in Analyse mode — see — User Guide —» Signal analysis
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Internal markers

Similar to the user created markers, DEWESoft itself have two markers:

e the begin of recording marked with the . icon and a thin vertical red line (information about this is also automatically

noted as event - see above)

¢ the end of recording marked with the . icon 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 storing from the STORING OPTIONS drop down list on the DEWESoft

Setup screen:

o fast on trigger

o fast on trigger, slow otherwise

DEWE Soft - Setup: DeweCanTest.dss

File Edit Data Displays MET System Help |NE|'

oo HE Qi) | FE Pt B T L
Meazure Analyze Setup Owvervien  Scope  Recorder  Werk rec. I
File details .. [ Test_HELP [ Create a multfile
File direct : [0
CI:Es‘-l-.'r:tsz-?r;-'-:;'srr'EE'\-‘."EE:-"E-i Crats Ivigtaasloinoalch 100
STORING OFTIONS
10000 - |ﬂut0 ﬂ fazt on trigger
A - P always fast
Adjuzted to 0.1 sec | sy slow
Analog | Digital | Counter | CAN | GPS | Math RN

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 list for 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 set our trigger criteria (manually or also achieve automatically) we can store data. When we press Store

'R
button, this button change the name to M Arm button and we see additional | Tia_| 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 installed on most National Instruments A/D boards to start and stop recording.

NOTE: Currently is this option only available with National Instruments hardware!

This option should be set up under the System menu, on the General Settings dialog box:

General settings ) LI

Display  External events |Snund| Shown dlsp\aysl Staiting setupl Print I Sensnrsl Secunt_ul

* EXTERNAL EVENTS
Iv Start i ™ Record key event
[+ Start storing/acquisition n ™ Record voice event
ird Stop stoning/acquisition 5 |
/CONTROL SIGNALS
LQline DO line
I Aequiing data ™ Recording data

Ok | LCancel |

In the example above, we are using the DIO lines 1 to start and 5 to stop recording. You could use other lines 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 it is presently recording data or not. Click on any checkbox to 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 startacquisition (without storing data) using DIO
line (in example above 0).
Automatically

If the Start storage automatically checkbox in the main DEWESoft Setup screen is selected, the data storage will

be automatically started as soon as you change to any online display (scope, recorder,... ).

DY NAMIC ACQUISITION RATE STATIC/REDUCED RATE  STORING OFTIONS

10000 - |Aut0 ﬂ |always fast ﬂ
Hzich [sec] - -
[Hzieh] = e Dﬁ"se‘; [ ¥ Start gtoring automnatically ]

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 DEWESoft for highest automation.

forinformation about autostart of the measurement see — Reference Guide —» General setting

DEWESoft v6.5 - User Guide v1.1.0 page 343
© 2007 DEWESoft



Measure - Data acquisition NET acquisition data

2.3  NET acquisition data

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 Dewetron 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):

IIEI Setup Netwo k CO”“QU‘at‘OHSI app Op ate aldwa ea d DEWESoft-NET Setup-
(] ardwal eSetUp — see I Sta”at|0 GUIde—> NET mOdule

e DEWESoft NET Setup — see User Guide —» Setup - networked 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

It is 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 to 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, it is
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 measurement unit is not accessible (e.g.: dangerous measurements, test rig measurements,...)

data from measurement units shall be displayed on several client computers

e measurements have to be remotely controlled or supervised.

Data client

Measurement unit

Ethernet data transfer
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Within DEWESoft 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:

* DEWESoft

Fie Edt Data Displaf| MET Sistem Help || NET . ...
b ﬁ LConnect to measurement units

Close Dewesoft on measurement units

Meazure Analyze

Measure kransfer speed

Reboot measurement units
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 - connect to all MU’s / releases the connection

Close DEWESoft on MU'’s - closes the DEWESoft application on all MU’s

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 system on 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 DEWESoft will perform a test, measuring the bandwidth (transfer speed)
between the MU(s) and this client:
Measure transfer speed

i eazurement unit Tranfser speed Proaress
OEWESNTE 92 kB/s 100%

oK

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 connect to 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:

NET
Configuration kL Status
DEWES01B
ﬁ { DEWES01A [Dewesoftversion 6.4 b8 running in slave mode

Remotely Controlling a Slave MU

We can use only the master client computer. The Dewetron MU is set to 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!
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In this section we can see procedures to control the Acquisition (from the Client) and storing data on net:
e Creating a display on the client
¢ Remote display setup
e Storing data

o 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 any and all MU’s!

As mentioned previously, all MU’s must have a SYNC method in place in order to ensure these three things:
e Truly synchronized data files from multiple MU’s
e 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

CHANNELS

WEBSTER:Soun..I WEBSTER:Soun..l

WEBSTER: Sine .. | WEBSTER:Squa...

Note that the CHANNELS list is now showing channels with the name of the MU that they come from automatically. This

is so that you know the source of every channel in an easy and convenient way.

So in our example, the name of the MU, '"WEBSTER' 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 DEWESoft, for years now.

Consult the User Guide - Screen Design if you need further help in setting up a display.
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Remote display setup

The Remote Display setup screen configures the displays (Recorder, Scope, analog meters, digital meters etc.)
which are shown on the remote (Slave MU) unit(s) when the measurement is 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 only important 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 it is 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.

- _|olx]
File Edit Data Displays NET System Help | [ [ Mo A/D hardware

e TE | g | P B e | © E =
Measure Analyse Setup | Overview Scope  Recorder Store Stop

[~ Create a multiile

o Smp stnrmg aftar

1000 hd I iAutU hd always fast hal

Hesch)
fratent © Adjusted 1o 1[5:;]; [ Start storing automatically

LOCAL l DEWESNDIB  DEWESD1A

Channel setup  Display SEtUP iTranslersetupI

=l T P A T
- k], E o Nl el ™
[~ Transparent |50 %

[ Unified properties

¥ Show caption
I+ Show frame

for details see User Guide —» Screen Design

NOTE: it is really important that 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 DEWES01B! It is not the display that

you will see here on the client.
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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 it is 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
client manually (on user request), when the measurement is stopped.

The maximum throughput for remote storage is 8 MByte/sec.

¢ Local & Remote

It is 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 system with 32 channels, being sampled at 200 kB/s each at 24-bit mode. This is already 25.6 MB/sec, which is more

than 200 Mb per second (where each Byte = 8 bits). It does not take long for the network to be completely overloaded with data and be
overwhelmedwith packet loss.

As it is mentioned in User Guide - NET Configuration and Setup is highly recommended to store all measurement
data on the measurement unit (Remote storage).

Remote storing setup

When the connection was successful, the NET button turns green and the DEWESoft Setup screen appears. Each
remote unit's system setup can be accessed via the button bar (green indicates the selected unit), therefore click on the

name of remote unit's button (in example below DEWE501B or DEWES01A) so that we can proceed to set up this Slave
MU:

BT
File Edit Data Displays NET System Help | - 1515944
‘ we | TE || Q| AT Ees e

Measure Analyse Setup Owerdew Scope  Recorder Store

Stap

DATA FILE OPTIONS

File details ... | [Test [ Create a multiile
\BewetrontFro

[ Stop stating after
STATICIREDUCED RATE STORING OPTIONS

Auto - always fast %

[ec] ©

Adiustedta 1 sec [ Start storing automatically
DEWESO1A

Channel setup 1 Display setup | Transfersetup}

Analog | Digital | Counter | CAN | Math | USBPanel |

[CHo 15 GroupA | CH 16 31 - Group B | CH 32 . 47 Group €| CH 48 . 63 - Group D ‘

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: set the dynamic and reduced sample rates, choose a filename, set storing option,...

forinformation about storing settings — see User Guide - Recording Setup
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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 E]
Fie Edt Data Displays NET System Help [ NEL 125404 No A/D hardware
-4 SEE FEdE] e Ees o e  E = o ﬂ storing started at 7/28/2006 12:53.36.72

Messwe | Anabss | Sewp || Ovewiew OScops  Recoder  FFT. Vidso  GPS Reybostdiavari a1/ 29,2005/1 2, 5364

SiE R tn Brint " Trancer o] ciing stopped at 7/23/2006 12 5346.¢

ol MK 2 e & 7 & opelly e Y e ™ :
Dl - & & lo, e R

[~ Transparent |

v Unified properties

4

v Single time axis

Real data ad

I Shaw events
Relative |

4 -

I Single values axis

El

WEBSTER:Soun..| WEBSTER:Soun.
WEBSTER: Sine..| WERSTER:Squa

You can see from the event log (see right) that we started storing, added -
ztoring started at 7/29/2006 1263 36,74

a notice event by pressing the spacebar during the recording, then ﬂ Keyboard event at 7/23/2006 125341
#==B| oloring stopped at 742942006 12:53 46, ¢
stopped it by press Stop button from the toolbar.

fordetails 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 DEWESoft NET configuration (System menu —

Hardware setup... — NET tab), the data is from the local MU for viewing on the client computer by clicking

the Transfer button after the measurement.

-T _loix]
12:54:04 Mo &/D hardware
m{{‘ é CTe) ﬂ staring started at 7/29/2006 12:53.36.74

GPS Stare Stop

()
=X

T Keyboard event at 7/23/2006 12:53:41
1anster | bl o ing stopped at 7/29/2006 12.53.46.5

........ —_—
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Measurement

NET acquisition data

Please click it, and the data file(s) from all MU(s) that we just used, will be downloaded to the client for you. A transfer

box appears to show the progress, and eventual completion of the download:

Download files from measurement units

Measurement unit

Status

WEBSTER

Downloading 256.6 A018.5 kB

Cancel

In this case we only had one MU named "WEBSTER', so only one file needed to be downloaded.

Note: This is a software option, which must meet DEWESoft NET Requirements.
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3 Analyse

ﬁe The Analyse procedure is important part of DEWESoft for analyzing acquired data.

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 must leave 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

o Selecting data to analyse acquired measured and video data; Selecting triggered
data

e Working with Events - keyboard, notice, and voice type
+ Store settings and events

2. STEP
Publishing the data printout of instruments, copy Channel setup and Display elements to Clipboard

3. STEP
Exporting data exporting data for off-line analysis using other software with possibilities to export
several files at once - Export multi files and to export any instrument screen to a
video - Export instrument display

>
To enter the DEWESoft Analyse mode press the @ - Analyse button on main tool bar.
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Reviewing data files

3.1 Reviewing data files

Reviewing data files is very helpful to analyse measured data and include following procedures:

Loading data file

Displaying data

Include Video file

Replaying data

Selecting data

Working with events

to load acquired measured data stored in data file; display data file information:
Settings, Events or Data header

display data in selected instrument display with signal overview, selecting a channel for
overview window, Time selector

Video data can be included and synchronized in DEWESoft, zoomed, scrolled, scaled,
played, resynchronized, removed from data file

start / stop, Sound output selection, Replay mode, Replay direction and Replay speedin
different Display Screens

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 within one file)
Store settings and events

to add, display and save Keyboard, Notice and Voice events

If you have just captured some data, and you press Analyse button, DEWESoft will automatically load the recent data

file. Otherwise (when starting DEWESoft or from the Setup screen), it will present you a selection window (file explorer)
where you can select any data file to load:

DEWE Soft ) I ] 3
File Edit Data Displays System Help ‘ 16:29:23 | Mo A/D hardware
e A=A TR i TR R e = R
Measu Analyse etup Owerview  Scope  Recorder Vet rec FFT Yideo GPS Pawer Export Print
E-{1 Data [
"TWE G510 SERTE 1] AT
a 34 B2 S5EKE [14v1]
Example_Power_02_enengy_saving_bulbs.dsd 5.4 MB 201220041 6.2 5000 s/sec 837 always fast T021KE [1 &)
Id Example_Power_02_nomal_bulbs. dzd SA4MR 20122004 11:04:47 62 5000 /sec B37 shwapsfast  1,0MB [1 AWI)
Folders Example_Power_04_glitches dsd 113310 62 200000 &/zec 2 fast on higger
structure Example_ThemoCami] dsd List of files with £.2h37 10000 s/sec 2 olwgyslast  GAMB [2DVI)

Test.dsd < RC4.. 10000 s/sec 3 alwaps fast
measured - acquired data

Included
Video - AVI files

[Getings | Everts | Data headsr |
General fiie miormaton
le rate Humber of channels Duration
100 s/sec selected 20 00:01:35
date and time rigger conditions
09.10.2003 23:27:46 flehntorm=uay always fast
Ch. no Ao rate | Mame Settings Scale k) | Dffset ) | Range [from . to] Mirn bl
Ald 100 GPSvel : v DAQP (5% 10 Hz) 40 0 <200 .. 200 kph -0.09766 89.36
ath 0 100 Math 0 P27 1 1} 500 .. 500 - 76,47 B1.42
CAM 0/HC2/0  ASYMC STwH_&NGLE 004375 1} 0. 1434 deg 1} TEAT
CaM 0/HC2/15 ASYMC STWH_SIGN Settings tab list with 1 [t} (I [t} 1
CAM 0/H1A0/1, ASYHC W_SPEED2 CHANNELS info 0o 1} 0..327.7 km/h 1} 8981
CAM 0/H280/1F ASYNC ENG_RAPM 025 1} 0 .. 16256 rpm 838 3601
CAM 0/8288/2¢ A5YHC ¥ _SPEED 128 a 0. 326.4 km/h 1} 8832
CAM 0/H380/1F ASYHC GAS PEDAL 04 o 0. 102% o 584

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 !I 'up’ button, which brings us one level higher in the folder

structure or by clicking @I button to browse for the new folder. The default folder can be remembered by rightclicking on

the folder list and selecting 'Set by default' choice.

forinformation about folders management see also — User Guide —» File Name Setup

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 when 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 storage modes: always fast, always reduced, fast on trigger or always reduced and fast
ontrigger

Video Video type and file size (available only when a video has been recorded)

Size | Start store time: 5. Rate | Channels | Store mode

- Drivell] dsd 1.3 KB 09.70.2 E b 100 o] 2 always fast 3 EME [1.A4]]

Example_Power_01_drilling. dsd 34 0B 16.12.2 ;3224 B2 10000 z/zec 328 always fast JBEEE [1 .4%1)

Example_Power_02_energy_saving b 54 MB 20.12.2004 11:05:42 B2 5000 s/sec 837 always fast T021KE [1 241

Example_Power_02_normal_bulbs.dsd 5.4 MB 20.12.2004 11:04:47 62 5000 s/sec 037 always fast  1,0ME (1 .841)

Example_Power_04_glitches.dsd 3.3MB 2012.2004 11:3310 B2 200000 s/sec 2 fast on trigger

Example_ThermaCarm0l.dsd 1153 kB 17.06.2004 13:37:31  B2b37 10000 s/sec 2 always fast  5AMBE (2 DV1)

Test.dsd 894 MB 04122006 17:29:52 E4RC4.. 10000 sieec 3 always fast

NOTE: DEWESoft is not able to analyze data from old versions below 6.0.
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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.

‘Setlings 3 Events | Diata header |

Sample rate Number of channels

100 s/zec 20
Store date and time Trigger conditions

09.10.2003 23:27:46 always fast
Ch. no Acg.rate | Mame Settings Seale [k] | Offset[n) | Range [from .. to] Min Max
Al4 100 GPSvel ;v DALPY [5Y . 10Hz) 40 0 -200 .. 200 kph -0.03766 89.36
Math 0 100 hath 0 =217 1 0 -500 .. 500 - -TEA47 6142
CAN O/HCZ/0 ASYNC STWwWH_aNGLE 004375 0 0.. 1434 deg 0 7E.47
CAN D/HCZ/E ASYNC STWH_SIGH 1 1] 0.1 1] 1
CAN 0140417 ASYNT Y SPEED2 001 0 0.. 3277 km‘h 0 2981
Can 0/4280/18 ASYNC EMG_RPM 0.25 0 0.. 16256 rpm 838 3607
CanN O/H288/28 ASYNC W SPEED 1.28 0 0.. 3264 km/h 0 88.32
CAN D/H330/1E ASYNC GAS_PEDAL 0.4 0 0.102% 0 58.4
CAN 0/H420/8 ASYNC TEMP_OUTSIDE 05 25 -50.. 77.5deg. C 21 1.5
CAN 0/H420/7 ASYNC WwSPEED_FL 0o 0 0. 3277 kmih 0 90,06
CAN 0/H420/77 ASYNT WSPEED _FR 001 0 0.. 327.7 kmth 0 2987
CAN 0/H440/37 ASYNT 0o 0 0. 3277 kmth 1] 2081
Can O/#440/48 ASYNC WSPEED_RR 0.01 0 0.. 327 7 kmith 0 29343
Can 0/H540/0 ASYNC ACC 0.01 0027 1,27 .1.28g -0.46 062

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

Acq. rate Acquisition rate will show the acquisitionrate 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 keyword ASYNC with old file versions)

Name Channel name and color of the channel

Settings Type, inputrange and filter range of the amplifier. For newer amplifiers also the serialnumber is
mentioned

Scale (k) Scaling factor k (y = kx + n)

Offset (n) Scaling offset n (y = kx + n)

Range (from..to) Scaled inputrange (min. to max. value)

Min Minimum value within the whole file for the channel

Max Maximum value within the whole 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 [rata header

gtoring started at 17.06.2004 13:37:31.029 [447, 788:0)
gharing stopped at 17.06. 2004 13:37:31.705 (455, -447: 7]

forinformation 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 | Everts .')
File Header Information

Location IGlaz  Bwstria

User IBiu Boss ;I

Comments [T st measurement for the DEWESoft manual. =]
Connected senzors: 230 WAC on channel O, curent probe on
channel 1, tuning fork on channel 2, thermocouple type K on
channel 3.

b ary more comments can be witten in this part.

[

Loading a data file

Select any data file in the filelist and double click on the entry to 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.

forinformation about display dataonscreen 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

2l
When during Analyse mode ﬁ - Setup button on DEWESoft tool bar is selected, Settings, Events and Data

header information are displayed on whole screen and Analyse mode is interrupted — see — File settings.

>
To continue with Analyse mode the @ - Analyse button on main tool bar must be selected again.
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As soon as you have reloaded the measurement file in DEWESoft 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

Let's take as an example the Overview screen:

™ berson- o . pomtasa

File Edit Data Displays Spstem Help | = ﬂq H’ﬁllhplay;pmdx _"Jﬂﬂ
PR ‘h wogh i FHAE] FET et e F i = i = =) = storing started at 03.10.;
Measure

Analyse Setup Overview Scope  Recorder Yert. rec. FFT Wideo GRS Power Export Erint. storing stopped at 031

Signal overview window

[ Transparent |50 % vI

[ Unified properties

" Instrument

settings

I Show.caption .
Replay data window
with instrument displays

¥ Show frame

T T

[

Channels LTETLTCL Y

LRRRRRRREpR R TIEY,
selector 0 L

IO

[knvh]

NOTE: All section of this chapter refers to the file Example_Drive01.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.

forinformation about Store settings see — User Guide — Settings and Events
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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.

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:

symbelic display to display
yellow of stored data Time selector and
f CUrsaor for selected channel Time overview bar
il

LY e T

Trigger start.date and time

switch

end date and time

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
¢ start date 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 it is 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 select it. Now you can change the displayed channel -

as a standard it is the first acquired channel. To do that simply clicks on the name of

the channel in CHANNELS selector as we have already done before in the Measure

mode. STWH_ANGLE STWH_SIGN

forinformation about Channel selector see — CHANNEL selector

Now in overview window symbolicdisplay of new selected channel is displayed:

102005 - 23T 48 1=K T

Whatever is displayed in the instruments below, the Time overview bar will always show you the whole signal. For
example you have selected just a small time area in the recorder within the whole signal; you get this area marked in the

overview bar.
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Time selector

When you click on the [ 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:

Timeselector |

Cancel I

J03.10.2003 ~] [e3.28ME-[112

Now you can enter:
e Shown time; from drop down list in 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 measurement is 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 instrument: 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

09,103

!

!
button b
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 enter a new start time in the Start show time window as described above (by this option we can also change size of

range - Show time)
e click on the selection window - Time overview box and move it by mouse

e simply use 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 box is dimmed.

TRIGGER NO0E

In case of selecting only range of stored data on Time overview bar Trigger TRIEGER M
switch button change and instead w appear __HECE_| phutton. =

Within the Time overview box there is also a cursor available and as a standard it
is located at the left 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 m and then you can
drag this cursor within box (see picture on right):

TRIGGER
HODE

At the 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 -

In addition to the online visualization, the DEWESoft Analyse mode offers several functions to have a more detailed look
on the recorded data:

e Selection range of stored data we 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
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Selection range of stored data

1. Measurement cursor

B(egin) limit of " E(nd) limit of
stored data a ’ stored data

cursor

I - Start show

time of range L 1T - End show
time of range

The recorder and vertical recorder offer two measurement cursors for the active graph on top labeled with ‘| for

Start show time and Il 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 [l and move whit him) to the second position

of interest

e drag the first cursor || from leftmost side of the graph to the position of interest and the second cursor Il 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.
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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:

DEWESoft - Datafile: Example_Drive01.dsd =18 l‘

Fle Edt Dats Displays System Help | 2| | Repayopeectx o [m] |
.o 10| mE = o D e FL =, |2 storing started ot 0910 2003 23 27-46.812
a1l LBt e ¥ L, & B % Iﬁ Storing stapped at 09,1020 2329.22.612

Measure Setup | Overview Scope | Recorder Verk. rec. FFT Video GPS

nm.smﬁ

JDwl

[~ Teanspaient |50 %

[ Unified properties

)
Export

v single time axis

Real data [

channel values and time
display at measurement
cursors positions

[ eas_pEpAL

Lock cursor
[¥[axu]

As we can see above, in Analyse mode on left part of screen below recorder settings . Ll el
(same also by vertical recorder) appear new section to readout values of TR T
signals and time at cursor position - Time and values cursor with icon to cursor ¢ 9.13
(see also Lock Cursor 1 to selected position). EII_: ;443? Il: §4.31

7581 1 84,87

d 9.06

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 details -

into the area with:

e Just use 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 simply do a left mouse click to 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 step by step to the full scale.

e Do a left mouse click on 8l button on right side of graph to the selected area. To undo the zoom use

button (below +) and you will step by step. As there is only one time base available all graph are

zoomed in (or out) together, independent which button is selected.
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You can do that action several times to zoom into the selected area step by step (by each step is decrease of range
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 both axes using the
window zoom (also known as boxed zoom, because you open a 'box’). To do
that place the mouse cursor at the first point (normally the upper left corner of
the area of interest), press the <SHIFT> key and keep it pressed - the mouse

cursor will change by little move it's appearance to:

Now move the mouse to the second point of your zoom window like here on the .-.l

right.

Release the mouse button (and afterwards also the <SHIFT> key) to zoom now into the selected window:

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 time axis because there is only one time base).
To 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.
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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 set the 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 icon to fix cursor 1 (1) to its current position. Lock cursor icon change to and the

cursor will now change to green color and the number [I at its top changes to Il (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 stilllocked at its 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 [l disappears and cursor 1 is again available for

new locks.

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 DEWESoft will wait for this event and:
e store only the portion of interest by choosing 'fast on trigger' storing option

e 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.
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* DEWESoft - Datafile: Test.dsd

=10l x|

File Edit Dsta Displays System Help | [ | ¥\ I Replay speed: 1X A | 2o |
e | e FERE! =03 ot | e =5 | l[storing started at 16.2.2007 19
Measure Setup | Overview Scope |Recorder FFT Export Print data rigger svent at 16.2.2007 &
e

Dl =]
[ Transparent !'. " vl

[ unified properies

[ single time axis

IReaI data -

v Showevents
[+ Interp. async channel:
[ Draw sample points

I Felative -

16.2.2007 -

TRIGGER|

Note that there is a new _M9BE_| - ‘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 automatically 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.

File Edit i s System Help | = I ﬁgi o I Replay speed: 1X A | =] |
e HEAH] | FET ees o Thor, | %) = |- 2 [storing started &t 16.2 ZI]I]?TE'i!
Measure Il Owerview Scope | Recorder  F Export Erint L

N
[~ Transparent  |=o -

¥ unified properies
[v single time axis

Feal data i

'7 Show events
[V Interp_async channels
[V Dtaw sample points

Felative -

TRIGGER|
HODE |

To display each event separately, just press the button and after that use the *|

*| arrows to forward and

backward between the events - select event. On first trigger 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.
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All other Analyse action and procedure on triggered signals are same as described — Reviewing data files.

‘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.

* DEWESoft - Datafile: Test.dsd i [=1 3]
Eile Edit Deta Displays System Help ) = ] ﬁg] o ]F!ep\ay speed: 1% A | =] |

W gl | T P e L

.y A =) j\ﬂi’

teasure Analyse Setup Owerview Scope |Recorder FFT Export Erint ot
[ I propes DE.& .

+ 3 Cols =

[~ Transparent -

¥ unified properies

stoting started at 16.2.2007 19,
data trigger event a 0

A
i

[v single time axis

=

Feal data i
[ Show events

[V Interp. async channsl:
]7 Diraw 5

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.

=
Bl fot Do Dipeys Swem bep D[ s [reeseats oo o

: % | gl e ot | peese Db = % storing_startedat16.2.200?19i‘

Measure Analyse | Setup | Overview Scope |Recorder  FET Brint [ data rigger sven v

e )
TRIGGER
s |
e o 16.2.2007 - 19:06:
=4 c.als] vi
[ Transparent . B2

[ unified properies

[ single time axis

e
IReaI data -

[ Show everts
[¥ Interp. async channel:
v Dra oints

Felative -
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In any instrument it is possible to replay the data in real-time, faster or slower. Therefore DEWESoft 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:

e start / stop the replay

Replay speed1x I r-
|

replay mode  slower replay)

sound output _replay diredtion | ° change the replay mode

faster replay)

¢ define channel for sound output

e change the replay speed

e change replay direction

Start / Stop replay

To start the replay simply press fﬂ - play button. DEWESoft 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.

When started the replay, Play button change to I N 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.

reed at 09,7
pped at 09

175

After pressing the Stop button to stop the replay select None at the loudspeaker icon to switch off audio replay.

Replay mode

You can select between three different replay modes (simply click on the third button from left to change it):

|_|'j>|j Normal

Replaysdata once from the beginning to the end of the file or the selected time window.

I —

Replaysdata continuously from the beginning to the end of the file or the selected time window.
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Scroll

|m| Replaysdata 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

Change between forward and rewind. When ﬂ button is displayed, with click on it, this button change to ﬂ and data
replays backwards.

The replay direction can be changed also during a running replay process.

Replay speed

Use the ll 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 Ll buttons to change the replay speed up to:
1x, 2%, 4x, 8%, 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 event list at the top right, directly below the
replay control buttons.

Select any event either by clicking on its white or gray vertical line on any recorder graph, or by scrolling through the EVENT
selector at the top right of the screen. This is a scrolling list that shows:

« 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 Bl (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)

e 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

e Keyboard events show the exact time that they occurred

for information about marking recording data with events see — User Guide —» Manually Start / Stop Recording
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Manage events

As mentioned before, all events are displayed in the recorder.

- Enter event = il

D ate Time Msec
Time of event [03.102003 v] [2327.45 = [813

To add an event just clicks on =.# - notice icon or press the shortcut key,

for example 'n' for a notice event and the Enter event window will pop up.

Time of event fields are already filled, enter Event text and with press Eventteat  [FvertNo. 3

Add button accept the new event. |

To change previous entered notice right click on this notice in the list, from
displayed menu choose Edit and Enter event window will pop up. In this

window now Add change to Update button, with which we accept

changes to carry out in Event text field.
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.

BRI A

Selup | Overview oope | Recorder | Esport

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 not any older software versions

for this file, it has changed to the current version. So we also did a file version update!

Seftings .l. Drata header

When you select the Events tab, you see the entries for BT Fast storing stated at 23.26:23.650 (10.03.2002); ;File posiion: 0
T1 Test event at 23:27:01.700 [10.03.2002); Event Mo. 1
all old and new events: 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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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.

forinformation 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 setup file. This file can be used for example for
another measurement. Select Save Setup to File from the File menu. A window will open where you can enter the file

name of the setup. Press OK to confirm and you have your new setup file stored.

forinformation about Save settings see — Setup data

Load Setup File

Sometimes it is necessary to compare data from different measurements. But the display settings are different: The files are
hard to compare. DEWESoft offers the possibility to take any setup file and load its display settings into the currently
opened analysis file.

forinformation about how load setup file see —» Load Display Setup

WARNING: Be aware to have the same channels 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. It is 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 data in the DEWESoft data file with:
- Synchronization settings
- Resynchronize files

- Storing post synchronization information

The Video file 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 DEWESoft, there are only few steps necessary.

1. After acquisition of video file and the DEWESoft measurement data, please copy *.avi high speed camera file via

Windows Explorer to the directory where the DEWESoft data to be synchronized is located.
In most cases this will be C:\Dewetron\Program\DEWESoft65\Data

2. Please rename video file to this specification: xxxxx.camO.avi,
where 'XxXxXxX' is name of DEWESoft file to be synchronized. If we have more video files, we can name then

XXXX.camO.avi, xxxx.caml.avi and so on.

X || Mame Size | Type
= | | =] Test.dsd 2663 KB DSD File
B Test.cam0.avi 57799 KB Wideo Clip

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.camO.avi.

3. After this open DEWESoft, press the Analyse button to enter the Analyse mode and you should see already video file
as part of DEWESoft data file.
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EE JE0E] == ot [, Rl ] S |55
Setup Cwverdew Scope  Recorder  FFT GPS | Export Brint

4|/ | Hame 4 I Size ! Start stare time I\/'Brsicun | 5. Rate I Channels | Store mode I\/ideu

Test.dsd 26MB 7.4.200411:0916 61613 10000 s/sec 5 always fast 56.4MB

Synchronization settings

After including video in data file double click the file to open it. DEWESoft 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 number of stored

Yideo post synchronization il

frames (Frames found). Change the Frame rate to the real capture ~Synchranization paramster

. . Video il Tesiea ik
rate of the camera (sometimes the .avi files hold correct values, but IEEOTHENEME = SSLEamEa

Frames found:

Frame rate !1000 frames/sec

most of the times not).

As an additional help, the Video size field shows you the video

Yideo size 0.083 sec
duration (length in seconds) at the currently selected frame rate. B i b fremes =]
: . Trigger time from trigoer fig Ir‘ SEC
After that, specify the Pre trigger: How many pictures have been
Ok I Cancel I

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 is to define video start from relative time. In this case, the mentioned time counts from the beginning of

measurement in 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! DEWESoft will now

display both files in the Video display.

Resynchronize files

The Videodisplay can be handled as any other instrument within DEWESoft: zoom, scroll and scale, play,... - whatever is
required. You will also see frame ticks at the top of the recorder: these marks indicate the exact assigned time position

of each frame (zoom in for precise view). To show / hide this markers press <CTRL>+<ALT>+<T>.

t=12.500.200; Pot 1= 0,08~
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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 cursor in the recorder to exactly defined position and select Video post synchronization
from 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 Yes, the information is stored directly into the video file (not the data file!) and is now available at any time,

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 DEWESoft. 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 test:

Rename the video back to the data file name and open itin DEWESoft - the video is back and still synchronized.
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3.2 Publishing data

DEWESoft Analyse mode offers following options to publish the data:

e Screen printout Printing measured data for instrument on all available printers with 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

In the Analyse mode, the DEWESoft offers a printing function. It is working with any instrument (Overview, Recorder,

Scope,...) and also with the setup. To do a printout, just select one instrument, change the appearance as desired and

2
Eint | - Print button.

press the

The following screen will appear:

DEWE Soft - Datafile: Example_Drive01.dsd

Fle Edit Data Djsplays Sestem Help | :lﬁl_dmlmhrmlx | =]
4 | B9 | LI | FET | Pt e F L = E % storing starled al 09.10.200

staring stopped at 09.10.20

)
Meazure Lnalyze Setup Owerview Scope  Recorder Vert. rec. FFT Video GPS Power ‘ Export Eliﬂt—@
PRINT MENL

ornientation

Fortrait Landscape
Motes on measurement
PRINT properties = e rame Sxamoe T
: Dste- 02 40,5003 Time: 33745 Snw Time
setting

i"ITIj U=zed o | .
[ I | ]
Il OO .0

T[

W_SPEEDZ, - kmih] AT

Print command mn
B:ElS T epreven
[ (landscape)

R —
s0 100
GAS_PEDAL - [%]  ave
[ i1 - 8

0 0 =00 BEEE
Wath 0; - [-] AVE] ag=S]

rrrrr o

! T o it

50 100 oo

To leave the printout window simply click on any other instrument to change directly, for example the recorder.

DEWESoft v6.5 - User Guide v1.1.0 page 374
© 2007 DEWESoft



Analyse

Screen printout
Publishing data

On PRINT MENU can be set different Print properties:

Page orientation

Selectbetween Landscape (see above) and Portrait format:

DEWE Soft - Datafile: Example_Drive01.dsd

Ele Edit Dota Displops Sustem Help | i

Notes on measurement and page header

=3

Video

Vel rec.  FFT GPS

Elapsed Used
30:0 408 03—

In Notes on measurement field enter a comment:

V_SPEED2: - [km/h} A
-
E iE? GPSvel v [kph] AT
CNT 0, -Emp AT
16

0 50 100
AS_PEDAL - [Rav]

-500 0 500
Math 0, -] A

10
|rvsPEED_FL, - fkmave|

] 100 || 0 100
ke [SPEED_RR: - lknw]

INDtes 1 an measzurment —

| regateed S oopy - EWALLSTION LITEMNEE
) fohex | ot meRnLTeE

e e Eoomre_Trrell ded Sage 27
Outw: 75102002 Tema: T2IT-42 Show Tme = 52003

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:

v Multiple page printout
Time resolution

|4|:| ISEDLI
IEI,EI

273
"

Fage/Fages

After that select time unit: sec, min or hrs from drop

down list and enter Time resolution:
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Bellow Timeresolution unit field the page / from pages number of multi page printout is displayed.

Example: when formeasurementwith duration 1min 35sec the Timeresolution=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 eventually set 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: whenforexample abovethe Time scale=15 is entered, multi page printout with 4 pages in all is defined — first page for

measurementtime 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 ﬂ button for navigation up and ﬂ button for

navigation down between pages.

Printing

After all desired properties are set press the Print
command button below print menu settings. This will open
the standard Windows® Print window, where you may
define your printer properties, print range and copies as in
other programs and start the printing job.

DEWESoft uses the complete Windows® printer support.
As a standard, DEWESoft will suggest using your default
printer, but you can select between all available printers -

even network printer - and use also the printer spooler.

2[x]
r Printer
Name: IHP Photosmart C3100 series d Properties... |
Status:  Ready
Type: HP Photosmart C3100 series
Where:  USBOO3
Comment:
r Print range Copies
Al Number of copies: |1 3:
' Fages  from: I b I
- ¢ ¥ | Collate
£ Selection

coon |

After starting the printout, you can start immediately continue working with DEWESoft, even if the printer is still running.

Example: typical Setup and Recorder printouts in landscape format:

‘ DEWETRON Austra

Flle name Example_Dive01.dsd
Date 03,10 2003 Tine 22746

Show Time =05

8853 /\ A\ g
/’\ ) _/\\/ et \
Pt N
f i pn e
M 1 J"’\ \ o A )
ElS f Voa, / N
/: | OO A s = \i,
/ T
o W) \ / ./
o e i \
B pan ey S \ Be
IS DEWETRON Austria File name Exsm ple_Drive01.dsd
58 Oate09.102003; Tine 23278
N N ’
\\ ,/\)\, = ( Channets |

> o apiter Scab e o or
Aa RGPV GV 0D i 20w 20 73h o7 [
ano ST SIS TAH_ANGLE. “mar o1z
N T

Ao ]
Caor T w81

ENIERD e Se0
ENIED) e
ENIERD EX)

ENET 75
EELE] a5
- CanornT w547
) =) CanoraAEs w51

AN 0FanDiag

CaN0sAID

tor2-
om0 to 16004 0

023

Storing STARTED a1 0000.00 000
Storing STOPPED at 0001:35 500
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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

channel list and select Copy from the appearing menu.

DEWE Soft - Datafile: Example_Drive01.dsd

Fie Edt Data Displays Spstem Help | [~ T
htial > FEaE! [FGET | F i ‘ =] = @SturingstartedalUBJUZDU:
; Espott  Frint

Measue | rae || Sewp | Overview | Scope  Recowder Vebree  FFT storing stoppad at 09.10. 200

ISamngs ‘ Events ‘ Data header |

Sample rate Humber of channels Duration
100 s/sec 20 00:01:35
date and time Trigger conditions
09.10.2003 23:27:47 always fast
Ch. ng Acq, 1ate Mame Settings Scale (k] Offset (] | Range (from .. to] Min Max
Al 4 100 GPSvel ;v D VBV 10Hz| 40 1} 200 .. 200 kph -0,0976E 89,36
5 B 1 500 E1.42

tath 0 100

1} il
CAM 0/#1A0M7 500 a 0. 327.7 km/h
CAM 0/#280/16 500 ENG_RPM 025 a 0. 16256 rpm 833 3601
CAM 0/#288/24 500 V_SPEED 1.23 a 0. 3264 km/h 1} 88,32
CAM 0/#380/16 500 GAS PEDAL 04 a 0. 102% i} 58.4

Now open and change to the other application and paste it.

#f untitled1 - OpenDffice.org Calc

Fle Edt Yiew Insert Format Tools Dats window Help

BrSHo R RBSRIVE X LG -die-- AUHIdvIREORES @]

i Elfon ElBrujl=s===E|b%FEa|lE=0-2-A- §
IAI o] fm = = [
i a T & c I b = | 5 [ T 1]
1 ch no cy. rate |Mame Amplifier Scale (k) Offset (n) Range (from .. to)  Min Ilax
| 2 |Al4 100/5PSvel ; v DAGP-Y (5% .. 10 Hz) 40 0-200 .. 200 kph 0,1 83,36
| 3 |MathD 100 Math O (STWH_SIGN™2-1)"STyWwH_ANGLE' 1 0-500 .. 500 - -76 .47 6142
| 4 |CANDMC20 99,6 5TWH_ANGLE 0,04 00.. 1434 deg. 0 76,47
| 5 |CANDMCZNS 99,6 5TWWH_SIGN 1 0o0..1 a 1
& [CANDAHADNT 493V _SPEED2 001 00.. 3277 kmth 0] 8351
7 |CAN NEPANAR A9 A FNG_RPM n=s nn  1R76R rpim A3R 3R
| 8 |CANDM2EE/24 499 _SPEED 128 00.. 3264 kmvh 0 8832
| 9 |CANDM#330/16 49,9 GAS PEDAL 04 00..102 % 0 584
| 10 |CAN O/#4208 8 TEMP_OUTSIDE 04 25-80 .. 77 Adey C 211 A
e A AR an AnEnEEn £ A AR AT T et Al An e

NOTE:

This feature is also available in the settings during file selection.
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For documentation in external applications, you can copy the display elements also into the clipboard.

DEWE Soft - Datafile: Example_Drive01.

Ei\géla: Displays -éysi’em Help |
aq{ Copyimage to dipboard
‘Mez  Capy groupimage to dipboard
Copy screen image to dipboard

Copy to clipboard ‘

] menu options
=
|

e

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: Screenimage copied to external application

+5 UntitledZ - Openoffice.org Writer
Eile Edt Wiew Insert Format Table Tools Window Help

2 cHa RIBSR VEIXRR &6 0 AE v HEOBETAIDHE
: [Graphics CFIEE=E = B0 &2 BI85 @l
R R RS R R Y R R R I IR IR R (i A T IS - R RS R AR U RIS (- R LA S RS - DA 1=

oo:ooo0 O b, & 5

EEETIT] = T

_B377 -

LI )
o weFEDSL-pel  eef|  weememogew e 0 FRET) 4 4

"

i 3
|Page1/1 | Default [100% [mseT [st0 [Mep [+ [ [=oo0jo00 % 17,00 x 13,41
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3.3 Exporting data

0 The important purpose of the DEWESoft Analyse mode is also to export acquired data for
Expart 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 Export is easy, fast, flexible and dynamic with DEWESoft, 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 to define type of data with Data export and determine Time axis; Time
range of data can be selected for export

2. STEP
Exported channels select the channels to export from Channels list; not available for DEWESoft
export option
3. STEP
Export option select another software application as target for data export and off-line
analysis:
e Microsoft Excel ¢ FlexPro
o File Export « DEWESoft
¢ Clipboard
4. STEP
Template management Creating and changing template - scripts, which are listed on central
Postprocessing in FlexPro / MS Excel part of screen (only available for Microsoft
Excel and FlexPro export option)
5. STEP
Perform export data after all settings are done, select Export data button to export data

We have also two special procedures to:
e Export multiple files

e Export instrument display to Video

Time range of data

To export only part of acquired data select time range on the recorder or vertical recorder with 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.
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(&)
To export data, press the [E#at] - Export button on main DEWESoft tool bar, which is visible only when you are in the

Analyse mode:

DEWE Soft - Datafile: Example_Drive01.dsd N (o] ]

Fie Edit Data Displays System Help | <I_d_| Replay speet X -1 |ﬂ£|
b Ak m IQ,:_ I.“ = storing started at 09.10.2007
M =JJJ = = ‘¥ 0 o storing stopped at 09.10.200
Measure Analyse Setup Owerview Scope  FRecorder  Werk 1ec. FF Export Print

v W
:

173

* DEWE Soft - Datafile: Example_Dri
bplays  System H

tultifile expart . ..

or select Export from the Data menu:

Use setup for measure
Store settings and events

Compress video b AT

Euvrmmrt omramm bm AT

Once you press Export, the following screen will appear, ready as standard to export data directly into FlexPro:

. DEWESoft - Datafile: Example_Drive01.dsd B _ ol x|

Fle Edit Data Djsplays Sestem  Help | 151817 No A/D hardware
A o = g = shoring started at 09.10.2003 23:27:46.812
e | dll EXPORT - F ol | O = storing stopped at 05102003 23 23.72 51
Measure Analyse Setup corder Wert. rec. FFT Erport it

properties
Posiprocessing in Flexpro

Relative > l

for custom analysis

Time glaph_ for max. 8 channels
Fapartoptions Extended time araph for max. & channels
i su orte of one channel
| M Excel [ActiveX) FFTsupported SW ; o
= v application e .
A Flexpro [fctiveis] L to export data Template |I$t 7
Lz gn plane ki | for selected application
= unup
=| File expart Coastdown . to export data
Tt speed runup forone criai palss ey signal
Time graph for ane channel
— Dewesoft ime arap! or twa channels
|";, Ti h for tyin channel
P
EXPORT for one Channel
D i st L command e Type Aca. rate Marme =
L 4 = Up

1 CNT O 100 oNTO Ml

2 CAM 0A1C2/0 aar
List to select

FAN 0402015
Template exported channels
management AN OATALT 50

commands  rcay 0/#280/16 50,0 ENG_RPM LI

Set export data properties

Data export

Select type of data from Data export drop down list:

¢ Real data e Reduced
For this type of data can be selected by checking appropriate box:
Real data ;I Min, Max, RMS and/or Average type.

v Min v Man
[T BMS [ Awerage
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Time axis

Select type of time scale from Time axis drop down list:

Relative, Absolute or Trigger type.

R elative ;I

Relative axis will start with time O at the beginning of the measurement. Trigger

Absolute axis will export absolute date and time of measurement as the time axis.

Trigger time axis will start with time O at the trigger point (pretrigger will show negative time values).

Exported channels

The next step is to select the channels to export from displayed Channels list (at the bottom of the window).

Selection can be made in two ways:

« Click on the & icon in the Exported column to select from displayed menu: Eﬁpnrted@ loday T
Select all
Deselect all

Invert selection

- Select all channels
- Deselect all channels or

- Invert selection

e Click Yes / No button in the Exported column to toggle between this choices

to export / don'texport particular channel.

As a standard, all channels will be exported.

Channel can be moved with click on .."'L[ button up and on M 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

DEWESoft currently support the following data export:

@ b e Microsoft Excel direct data transfer via ActiveX
:;:l Flespro [Activel<] FlexPro direct data transfer via ActiveX
»T% File export File Export several file formats
I"-%, Dewesoaft DEWESoft stores selected area in new DEWESoft file; used to cut files
[/ Clipboard Clipboard copy data to Windows Clipboard, allows 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 that is easy to learn and use, and yet extremely powerful.
DEWESoft 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 FlexPro and MS Excel just 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 *_fpd Powerful, easy-to-use data analysis software

Microsoft Excel *_xlIs 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

RPCIIT *_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:

DEVVE Soft - Datafile: Example_Drive01.dsd | [0 x]
Fie Edit Data Displays System Help | 11:23:49 Mo A/D hardware
e E HﬂJJ JFET F‘"“ M “§ [ﬁ o 5 staring started at 09.10.2003 23:2.7:}5.812
Measure Analyse Setup Overview Scope  Recorder Wert rec. EET Export Bt stafing stopped at 03,10 2003 23:23:22 612

Data export ) )
ma‘ dets -] Export to different file formats
IHeIatlve 'l = Enpeat b prame
E=ample_Drivell
Export file type
@ M3 Excel (Active) [ fod]
(‘ Dladem [*.dat)
cd [Bctivel Matlab [*.mat)
"5'! HUTCIREHES Univerzal file format 58 [*.unv)
o FAMOS [~.dat)
= t MSoft time series [*.dac)
‘ ﬁ o Tewt .o
Sorw [*log|
|’°A Dewesalt RPCII [*15p)
V Comtrade [*.cfg)
CAM messages [*.csv] LI
B Clipboard e -
Perform export = c: [disk_proar] - |
Expart data | [= CA
[== Dewetron
[== Program
[== DEVWESoftEd
Exported El Index | Type | Acy. rate | Mame ﬂ Up |
0 Al4 100 GPSwvel
- I S
2 CAN 0/HC2/0 998 STwH_ANGLE
3 CaN 0/4HC2415 998 STwH_SIGH LI

On central part following Export to different file formats sections is displayed:

Export file name name of exported file; enter 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
Export file type list of available type exported file with optional file settings for:

e DIAdem * _dat file type

Flexpra [ fpd) a _
Excel [* xls —1 I Expot all channel groups with full rate

{01 Adem [+ dat]

tatlab [* mat] PAD el |1— H
Universal file format 58 [*.uny] SRS Hz]
FaMOS [*.dat) I—
MSoft time series [*.dac) CAN export rate 100 [Hz]
Text [tk

Snny[[*.ln]g] GFS export rate |2D [Hz]

RPCI [%.rzp)
Comtrade [*.cfg) = Plugln export rate 100 [Hz]

CAM messages [*.cav] -
ek ‘ —I 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.
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e Matlab * .mat file type

Flexpra [* fpd)
Encel [*xlz)
DilAdenn [* dat

FAMOS [*.dat)

HESoft time zeries [*.dac)]
Tt [ kut)

Sony [*.log)

RPCII [*.rzp]

Comtrade [7.cfg)

Universal file farmat 58 [*.uny)

[

Esport precizion ISingIe ;I

[~ Esport aspnchronous channels with full sample rate

Export precision IS' | vl

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 box is checked.

e FAMOS * _dat file type

Flexpra [ fpd)

Encel [*xlz)

Dlddem [*.dat]

b atlab [*.mat]

Universal file format 58 [*.
e dat]

HSoft time zeries [*.dac)]
Test [ kut)

Sony [*.log)

RPCII [*.rzp]

Comtrade [7.cfg)

[

ort file type

¥ Use channel colors

Use channel colors can be checked to use DEWESoft channel colors otherwise default Famos color is chosen.

o Text *._txt file type

Flexpra [* fpd)
Encel [*xlz)

Dlddem [*.dat]
b atlab [*.mat]

FamOs [=.dat)
Sany [* log)

RPCII [~.rzp]
Camtrade [*.cfg)

niversal file farmat 58 [*.uny)

S oft time zeres [*.dac

port file type

||

[v Export events

With checked Export events also events will be exported in text file.
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e RPCIII * . rsp file type

Export file type
Flexpra [ fpd) :
Encel [*.xlz)
Dlddem [*.dat]
b atlab [*.mat]
Universal file farmat 58 [*.unv)
FAMOS [*.dat)
HEoft time zeries [*.dac)]
Tt [ kut)
Sory [ o

Comtrade [7.cfg) |
CAM messages [*.cav] __]

Buffer length field can be set to 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.

NOTE: For all other file type Export file type section will be without any additional setting
(see screen above - File export).

DEWESoft export

Stores selected time range in new DEWESoft file; this procedure is primary used to cut files.

DEWE Soft - Datafile: Example_Drive01.dsd

|
] T " % g started at 0
m ‘ | |§|ﬁ|— ‘ s 2 : = 2 5 toring stopped at |

Data expart

 |Rea data :’iu"r
Time axis
Export file name

Export options > T
File directory Existing files

Perform export

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

When Export to DEWESoft is selected, Channelslist disappear, therefore all channels will be exported.
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After selecting time range on the recorder or vertical recorder display (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 new file.

copy to Clipboard export

Copy data to Windows Clipboard and with them allows pasting data into another running application.

DEVVE Soft - Datafile: Example_Drive01.dsd _[olx]
Fie Edit Data Displays Spstem Help | 131515 No A/D hardware
i [ JFTET F‘"‘ M = storing started at 09.10.200
E HﬂJJ = ad ? M 0 A storing stopped at 09.10.200
Measure Analyse Setup Owverview Scope  Recorder Vert. rec. EET: Erport Efirat
Data export
Fieal data hd
Time axis
Fielative vl
@ S Excel [Sctivei]
?l‘;a Flexpra [Activei]
=] File expor
ﬁ le export
I’% Dewesoft
Exparted Ql Index | Type | Aeg. rate | Mame ﬂ Up |
| D Clipboard J o Ald 100 GPSwvel
Do
CHT O ]
T o O I I
2 CaN 0AHC2/0 99.8 STwH_ANGLE
Expart data
3 CaN 0/HC2A5 94.8 ST H_SIGN LI

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 Excel and 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 from the list of available scripts
4. STEP

Import FlexPro-Databases MergeDB script allows the user to import existing FlexPro-Databases to the
exported measurement data
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to FlexPro and MS Excel
Exporting 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:

Microsoft Excel

FlexPro

DEWE Soft - Datafile: Example_Drive01.dsd = |EI|£|
File Edit Data Displays System Help | 17:25:55 Mo &70 hardware
s [ JET os B 7 storna stared 01,0910
e | I F oL o @ siering slopped ot 08.1(
Measure Analyse Setup Overvien Scope  Fecoder  Werl. rec. FFT Bt it
Data export )
Fieal data ;. Posiprocessing in MS Excel
Felative i
p with orly data availsble
| Exportoptions | Graph for 1 channel
‘ @ M5 Excel [Activex]
:";:\4 Flexpro [Sctivel)
‘Tj File export
I& Dewesoft
[ &
D Cliphaard
Perfc ﬂ _IUD

Expart data

Template management
Delete

1

2 CAN O/HC2/0
3 CAN 0/HC2/15
4 CAN O/H1A0A7

998
50.0

CNT O
STWwH_ANGLE
STWH_ SIGN
W_SPEED2

DEWESoft - Datafile: Example_Drive01.dsd =17

Data Displays System  Help |

File  Edit

17:26:10 No A/D hardware

s W | Q]

Measure Analyse Setup
Data export

Real data b

Felative i

@ M5 Excel [activei]

;.:'is"’;, Flexpra [Activei]
‘Tj File expart

I& Dewesoft
4

D Cliphaard

[ LB e

Overview Scope  Recorder  Werl rec.

Postprocessing .n Flexpro

for custom analysis
for max. 8 channels

Time graph

Extended time graph for max. 8 channels
FFT analysis far one channel
Log FFT for one channel
Third octave FFT for one channel
3D FFT for one channel
3D plane FFT for one channel
Runup

Coastdown

speed runup

Time graph for one channel
Time graph for two channels
Running RHMS for one Channel

[h,

for one channel + tacho channel
far one channel + tacho channel
far one channel + 1pulsfrey signal

FFT Bt Bt

& stoind staried. ot 03,10,
| O - @Islming stopped at 09.10

Expart data
Template management
New | Edit | Delete

1

2 CAN O/HC2/0 938
3 CAN 0/HC2/15 998
4 CAN O/H1A0A7 50,0

Mame

CNT O
STWwH_ANGLE
STWH_ SIGN
W_SPEED2

For both Microsoft Excel and 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 format icons to perform the

exporting. Don't forget to select the 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 Excel and 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.
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Template Management

FlexPro and Excel scripts for Data export

Experienced MS Excel and FlexPro users can examine the preformatted scripts and macros that are loaded in the

C:\Dewetron\Program\DEWESoTt65\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.

The concept is a nice one: once the script is created, just load any data file and run the script. What happens next is a big
time-saver. DEWESoft runs this script:

- automatically starting the other application (you will see a notice on the screen that it is starting the other application,
and there will be a slight delay as it does so and establishes communication)

- creates the dataset and

- 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 with 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 will 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 DEWESoft to either MS Excel or FlexPro.

Typical FlexPro screen

22 FlexPro - Temp0001.fpd - =lElx
Datei Bearbeten Ansicht Einfgen Markerung  Ausfibren Fenster 7
DS &(o - - =R Y 1=
B | Ales 8 | 2o
B FlexPro-Explorer (Temp0001.fpd, Sicherheitskopie) it 12D -Diagramm (2D-Diagramm} 1 o [=] ]
(3 Datenbanki Temp0001 -
{3 Datal | |
200
Signald [ 0
200
il | Ll_l 400
0,0004
Hame [ Kommentar [Top [ Geandertam | Inhal
| Results Doku..  04.07.2001 14... 0.no0z
10 Signald Formel  21.03.2000 03...  Signa
H 0
10 Signalt Formel  21.03.2000 63...  signaf [~ 0" F
(4 Signalz Formel  21.03.2000 03...  Signa 00002 S
1) Signal3. Formel  21.03.2001 03... Signa
1) Signald. Formel  21,03.2001 03... Signa -0,0004
104) Signals Formel  21,03.2001 03...  Signa 60
1) Signale, Formel  21.03.2001 03...  Signa 40
1) Signal7 Farmel  21.03.2001 03... Signa 20
EADatal Ordner  04.07.2001 14...
HSignaln Yolkage - - Date.., 04.07.2000 14... Signa o
M signalt Currert - - Date... 04.07.2001 14... Signa .
- Skanchion AL - Load Date... 04.07.200114... Signa .
-Hosignals  Vibration - - Date... 04.07.2001 14... Signa 0]
“HSignal4  Temperature 1 - Temp Date.., 04.07.2000 14... Signa :
2D-diagram 2D-D.. 04.07.2000 14... Signa ey
) 20-Diagramm 2D-D.. 04.07.200014... Signa
014 0,16
Time [s
4 |24l B
1 Objekt{e) markiert LA 74
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Typical MS Excel screen
igegitﬂm|lgrt@.&";atf Zﬁ@’m’zwjﬁ:ﬁvﬂvlgz sl m - @2
| i Hrru == =EHEe %m e e 5
: A O
U
e LR AU AL T
gL TR i
NI
'RRIERERENE
[ 4]» [¥Results | Events / Datalnfo  Datal / |4l I>d
NOTE: our MS Excel export function knows about Exce/'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 Excel is not intended to handle million of data

points.

Template management controls

You can easily create your own scripts in MS Excel or FlexPro, or edit the existing ones.

Just press the New button to create a new one or Edit to change an
existing script. Mew Edit Delete

To delete an existing script simply select it and press Delete button.

When you press the New button, you have to enter a Setup name, Description and a comment for the new script:

™ inew ompe ]

|’ Deszcription in export screen

Setui name; Descriition:

Il Delete data before saving the template 1l

Frocess ‘

When you confirm your entries click on Process button or select Edit button to change an existing script, MS Excel or
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FlexPro will automatically start with currently selected template.

NOTE: For more details about creating scripts please refer to the original MS Excel or FlexPro documentation.

forinformation about creating FlexPro scriptalso see — Reference Guide — Scripts

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 export screen, two files must be in the DEWESoft script folder
(usually C:\Dewetron\Program\DEWESoTt65\Scripts\):

e Copy the file FP7Ful l_MergeDB_v1.fpd to the DEWESoft script folder

e Copy the file UscriptO00X. fps to the DEWESoft script folder

NOTE: There are several Uscript-files in the DEWESoft script folder (e.g.: Uscript0001.fps, Uscript0002.fps ...).
The X in the filename Uscript000X.fps must be replaced by a number that is not assigned yet! For
example if the last file is called Uscript0002.fps, name the created file Uscript0003.fps!
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DEWESoft script folder with the files needed for MergeDB:

i C:\Dewetron\Program\DEVVESoft64\Scripts ) _ ol x|
Fle Edit View Favorites Tools Help | ':l
Qrack - O - 7 | - Bearch | & (& | i) | x | |If;‘, Folders | ' Favorites | £ | BEL |
Address Iﬁﬂ C:\Dewetron\Program\DEWESofte4\Scripts j =
Folders ¥ | | Name & | Size | Type W
@‘ Desktop - mEFuH_GScriptDSD.de 1.313KE FlexPro Projektdate... 27,01
B My Documents I @ FPeFull_GScripto31.fpd 1.313KE FlexPro Projektdate... 27,01
= .g My Computer @ FPeFull_GScripto41.fpd 431KE FlexPro Projektdate... 10,05
B g2 Disk_Progr (C2) @ FP&Full_Uscript0o0d, fpd 267 KB FlexPro Projektdate... 27.01.:
2 vauLTS. AVG {3 FreFul_Uscriptooot. fod 404 KE FlexPro Projektdate... 27.01.:
) ~TUHB.T 254 KB FlexPro Projektdate... 27,01
2 asp 3 316 KB FlexPro Projektdate... 03.05.2
(&) base ﬂ GO00_f . 1KE ¥PS-Datei 27012
I Clarion5 |¥] Go0CEmpty. fps 1KE FPS-Datei 28,01,
El |g) Dewetron ﬂGUUlTimSS-FPS 1KE FPS-Datel 28.01.2
I3 Backup %] GO0ZExtTimes. Fps 1KE FP5-Datei 28.01.2
I3 Help_html = %] Go10FFT fps 1KE FP5-Datei 25.01.:
I3 ManualséDocs %] G011LagFTT fps 1KB FPs-Datei 28,01
I3 Ponudbe |#] G012THIrdORTT Fps 1KB FPS-Datei 26,01,
Bl 3 Program ﬂGDZDWaterfa\l.Fps 1KE FPS-Datei 28012
[ ) DEWESofted %] G021Planewf fps LKE FPS-Datei 28,013
23 AddInst |#) G030RuNUp Fps 1KB FPS-Datei 26,01
[ Addons %] G031 Cosstdann fs 1KE FPS-Datel 28,012
123 App |#] G04 1R Lppr fos 1KE FP5-Datel 19.05; |
) Backgrounds |#] uscriptonon.fos 1KE FPS-Datel 28,012
) Data @ Uscript000a. =l 16 KB  Microsoft OFfice Exc... 27.01.%
£ Manual |#] Uscriptonn. xps 1KE ¥P5-Datei 27.01.:
52 MultiLang %] Uscriptonot. Fos 1KB FPS-Datei 28.01.:
) Screenshots | %] Uscript0002.Fos [ 1KE FP5-Datei 28.01.:
b |#]; ps | 1KE FP5-Datei 258,01z =
£ setups = T I _’I—I

—
32 objects [Disk free space: 18,2 GB) 12,1 MB |3! My Coemputer i

Usage of MergeDB

After selecting MergeDB-Script on the DEWESoft export screen DEWETRON - Merge Database window appear:

DEWETRON - Merge Databases [ |

— Import Database

I Browse |

— Destination Folder .

¢ Click on the Browse button to select the FlexPro-Database to be imported.

Optionally a folder name (Destination folder) can be specified in which the imported files are copied.
e Click on Import to import the selected Database to the Destination folder.

e Click on Done when all Databases have been imported.
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Export multiple files
Exporting data

If you want to export several files at once, there is a nice function available. Press the Analyze button to enter the file

explorer. Selectall files you want to export.

DEWESoft - Datafile:

File Edt Data Displays Spstem Help | 130227 NI [DAQCard-6062E)

Bbhal Sl | P Pes e F O L | 1) S
Meazure Analyse Setup Overview Scope Recorder  Vert. rec. FFT Export Frrint |
EI-{:I Data @lml Mame Start store time |\u’erswon | S. Hate | Channels | Store mode |Video
0 customer Example_Diivell dzd 13MB 0970.2003232746 B 100 szec 20 always fast 9.EMB

Test.dsd 2427 kB 17.12.200310:40:59 10000 sfsec 2 always fast
Data_0000.dsd 2098 kB 18.08.2003 21 1000 s/sec 3 always fast

Data_0004.dsd 11 MB  20.10.2003 09.09.57 5000 s/sec 3 last on trigger, slow otherwize

How can we mark several files? There are two possibilities:

- 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 Ctrl button pressed during selection

DEWE Soft

Diata_0021.dzd 29KB 10.09.200317:55:43 & 1000 s/zec 24 always fast 13.7ME

After all files to export are marked, select Multifile export from the Data menu.

Fil= Ejsplays System H

Load data file .
Measure Export
Multifile export ...

_, Data

IUse sebup for measure
Store setkings and events

Compress video ko AT

Fvrnrk crrren Erd ol

Export multi file x|

Now the Export multi file window appears. File directory Export = type

I Flexpro (*.fpd]

[=r Dewetron

This window allows you to select: LR E e

« device and the directory - on File directory part of windows ﬂl ﬂl

Time axiz IF!eIati\-'e vI
(== Program Data export IHeaI data vI

[~ |

select destination of exported data

e export format (any already described format) from e time format: Relative, Absolute or Trigger type
Export file type list: from Time axis drop down list:

I Flespro [*.fpd] - =
i :

Excel [*.#ls) -":"-I:_'S':'IUtE

Dldem [*.dat) Trigger

b atlab [*.mat]

Univerzal file format 58 [, uny]
FAMOS [*.dat]

MSaft time zenes [*.dac)

Tt [*kut]

Sany [*.log]

RPCII [*.rzp)

Comtrade [*.cfg)

CaM meszages [".oev]

Wave [2] [F.wayv]
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Analyse Exporting data

e exporttype: 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:

[rata e:-cpu:urtIFieaI data 'I Data export |{=fE ==

¥ Min M Max
[~ RS | Average

Press the Export button to start the export process or Cancel to leave without exporting the files.

NOTE: The export keeps the original file names for the exported files.

A new way of presenting data is the multimediadocumentation. DEWESoft 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 Data menu and the following Export screen to AVI file window will appear:

Export screen to AVI file

DEWE Soft - Datafile: Example_D

Filz Ed' izplags  System File: name
—rhe e IC:\D ewetronProgramDEWE S oft54hD atahE xample_Drivell EXP _I
Export R esolution Frame rate Play speed
Iulkifile export L. ISDD“BDD LI I1D j |1“ LI
Sound channel Wideo compression
Use setup for measure Mone 3 |Incampreszed

Store settings and events

Compress video ko A4YT
Export screen to AVI ...

Cancel |

Global header design ...

Cancnr aditar

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 _| - browse button Save As standard window appear to select folder and

file name — see also — File Name Setup
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Analyse Exporting data
¢ 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 larger files!
Flesoldt Frame rate
E20IL0N =
10 -
800«E00 vI 1.
EA0«480 5
10
10244768 15
128041024 a1
25
30
e Play speed: perfect for slow motion (from 1/2x to ¢ Sound channel: select from drop down list one of
1/2000x real time) or fast overview (from 1x to 5000x the available analog channels to be your audio
real time); select from drop down list channel
Play speed Sound channel
14 TI
148 “ o
1."I4H ................... :
1424
]
2
LY —
B
10 Be

e Video compression — DivX codec or similar is recommended

Press WI button and Choose compressor window appear for selecting standard compression codec from

the compressor drop-down list and for configuring them. After confirmation of selected codec Uncompressed button in

the Video compression field change to name of selected codec (e.g. &I).

for detailed information about codec selecting and configuring see —» Video setup

Export screen to AYI file

When you have done all changes press the Export button to start the export Exporting, please wait ..

or Cancel to leave without exporting the video.

The export progress will be displayed in an Export screen to AVI file window. Export Cancel |

When DEWESoft 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.

DEWESoft v6.5 - User Guide v1.1.0 page 394
© 2007 DEWESoft
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Analyse Exporting data

Example exported AVI, displayed with Microsoft Media Player:
ﬁ Windows Media Player 1 - |EI L”

Ble View Play Tooks Help

Now Playing Library ol Media Guide
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4 Data management

In DEWESoft there are many ways to Import (Open) or Export (Save) setups, measured and other data.

type of file type of data action
Setup data Channel setup New
* : setting of all analog channels, application
*i)sds: EEEVV\\;Ezog tsetin (:ata::le)) ofr modules, instruments appearance, storing Load and Load last
: Oft [ext setup Tile) - Tor options, multifile setting... -
detailed information about this file Load display setup

see — Structure of text setup file Save and Save As

Measured data Record
Acquired data, settings measured data and Uploaded data on NET Load
Export
and events Complete setup data P
*.dsd (DEWESoft data file) with all settings and events
Store and Load
. . Video files
Vldeo fl Ies online video data from cameras or exported
* dvi fileand *.aVvi file instrument screen like Overview, Scope,
' Recorder,...
XML files Sensors database, counter Sensor database
sensors.xml, cntsensors.xml, sensor database, amplifier Counter sensor
modules.xml, CAengines.xml files transfer curves and typical

Engine templates

combustion engines

4.1 Setup data

In DEWESoft *.dss (DEWESoft setup data) file or *.txt (DEWESoft text setup) file Channel setup data and

DEWESoft Application modules setup data are stored.

for detailed information aboutthe *. txt (DEWESoft text setup) file see — Structure of text setup file

WARNING: DEWESoft setup data file does not include any measured data!
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New Setup data

DEWE Soft We can start with a new Setup by selecting:
Eile™§ Edit

File menu - New Setup

MNew setup

Load setup ...
Load last setup
Load display setup

and Channel setup screen is displayed.

Save Setup
Save Setup As ... You can define all new Setup data (Channel setup and Application modules

1DeweCanTest setup data).
2 DeweCanTest_1
e Don't forget to save Setup data after making a setup.

Load Setup data

DEWE Soft We can directly load an existing Setup by selecting:
Bilelf Edt Data

File menu — Load Setup

Mew Setup
and choose from the file list,
Load last setup
e or by click on:
Save Setup
Saye Setup As ... File menu — name of recent project on lower part of this menu
1DeweCanTest Setup loads automatically when selecting most recent data.
2 DeweCanTest_1
Exit

When we select the first option, the standard Load setup window is displayed to load existing Setup from
*.dss (DEWESoft setup data) file or *.txt (DEWESoft text setup) file:

loadsetwp . Y
Lool in: IBSetups j - EF .-
w DeweCanTest,dss

My Hm last.dss
Documents

pes

Desktop

My Diocuments

W

Ny Computer

. |
My Metwark File name: || j Open

Files of type: IDewesuﬂ setup files (*.dss) LI Cancel

g
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NOTE: In order to see available text setups within the file dialog, it is necessary to switch the file type to Text
setup files (*.txt).

File name: I j Open

Files of type: | Dewesoft setup files (*.dss) ;I Cancel |

Dewesoft setup files *.dss]
il e setup files [ bd)

Allfiles )

Load Last Setup data

If you have closed DEWESoft without storing the setup data, you can recall it after the next startup. To do that select:

File menu — Load Last Setup

EWE Solt and look for a file called last.dss:
BIER} Edit  Dats Disy

Mew Setup

Load Setup ... Load setup

Load last setup -
Load display setup Loak in: I I3 Setups

Save Setup

Save Setup As ... @ DeweCanTest.dss

1DeweCanTest
2 DeweCanTest_1
Exit

WARNING: Be aware that this file will be overwritten immediately when you change anything or load another setup.

Load display Setup data

~ DEWE Soft Load display setup options keeps the channel settings, but overwrites the
Eired | Edi m i instrument appearance with the appearance found in the setup file:

Mew Setup
Load Setup ...
Load last setup

File menu —» Load Display Setup

and the standard Load setup window (see above) is displayed to load existing

Load display setup
Save Setup Display Setup from *.dss (DEWESoft setup data) file
Save Setup As ...

1DeweCanTest
2 DeweCanTest_1
Exit

WARNING: Be aware that this file will be overwritten immediately when you change anything or load another setup.
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Setup data

| Bie

Mew Setup

Load Setup ...
Load last setup
Load display setup

Save Setup

Save Setup As ...

— DEWE Soft

1DeweCanTest
2 DeweCanTest_1
Exit

Save Setup data
After setting all channels and Application modules data is reasonable to save
this new or changed Setup by selecting:

File menu — Save Setup

By new project Standard Save setup window is displayed - see 'Save Setup as...".

Changed Setup is automatically stored under existing name.

WARNING:

existing project is saved under same project name and overwrite previous data.

| Eie

Mew Setup

Load Setup ...
Load last setup
Load display setup
Save Setup

— DEWE Soft

Save Setup as ...

We can save existing (modified) Setup data under the new name by selecting:
File menu — Save project as ...

if you want to give the current setup a new name.

© 2007 DEWESoft

1DeweCanTest
2 DeweCanTest_1
Exit
NOTE: It is not possible 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 window is displayed for save new or modified Setup to *.dss (DEWESoft setup data) file:

Save setup T il

Savein: IBSEmps j - |‘j€ -
w DeweCanTest.dss

My Recert last.dss
Documents

pus

Desktop

My Documents

"

My Computer

1.-“-‘

-
T e File name: I | Open I
Files of type: IDewesuﬂ setup files (*.dss) LI Cancel ‘L
74

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 *.dss - DEWESoft Setup.

NOTE: If you want to make this setup to your default startup setup, define the file in the:
System menu — General settings —» Starting setup menu

also see - Reference Guide » General settings - Starting setup

With checking Save multifile opt. in setup field on DATA FILE OPTIONS section of Setup window all multifile settings are

stored in setup file.

see also — User Guide - Basic Recording Setup
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4.2  Structure of Text Setup file

The so-called BigList is a kind of setup file for configuring the channels of DEWESoft. It is also called 'Text setup' and

has the file-extension *.txt . It is an ASCII file which consists of three different sections, marked by the corresponding

start- and end-tags. The separator between the elements within the file is the tabulator (#9).

A text setup can be loaded by DEWESoft similar to a DEWESoft setup file (*.dss).

see » User Guide » Load Setup data

NOTE: It is not possible to save a text setup by means of DEWESoft. 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.

Text setup file consists of three different sections:

¢ General Information

e Channel List

e Sensor List (optional)

In this section are also described Module settings and show Example of Text Setup file.

1. section: General Information

The general information section of the Text setup file (BigList) is surrounded by the following two tags:
<INFOLIST_V1>and </INFOLIST_V1>. In between the following information can be provided:

SampleRate - the analog acquisition rate

CANOdbc - the path of a DBC-file being applied to CAN port 0
CAN1dbc - the path of a DBC-file being applied to CAN port 1
DisplaySetup - the path of a display-setup-file

Next to the keyword Samp leRate and the required <Tab> separator character, the sample rate can be provided in

samples per second.

Similar, as mentioned above, *.dbc-file(s) or display setups can be referenced here. The reference can be an absolute file
path including the file name or just the file name. If only the file name is provided, the file has to be located within the sub-
directory Setups of the DEWESoft installation directory.
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2. section: Channel List

The channel list section of the Text setup file (BigList) is surrounded by <CHANNELLIST_V1> and </CHANNELLIST V1>
tags. In between the settings of the different channels can be provided. The order of the channels for exporting to different
data formats will be equal to the order of the channels within this list.

For each channel the following parameters can be specified:

Column Heading Description Comment
ID is a consecutive unique index starting at 1 required
TYPE specifies the kind of a channel, which can be Al (analog), PAD, CAN or .
required
Math
USERGROUP specifies a user defined channel group optional
CHANNEL required for Al-channels, for

is the number corresponding to the channel-number of an analog channel or | PAD-channelsand

the number of a PAD-channel where the module number and the channel of | CAN-channels; For

the PAD-module have to be defined separated by ' ' CAN-channels itdenotes the
CAN-port

SHORT_NAME is a short name for the channel, corresponding to the name-field of a channe!
in DEWESoft's channel-setup screen

LONG_NAME corresponds to the description of a channel for Al-, PAD- and
CAN-channels. For Math-channels this parameter contains the mathematical
formula of the channel

required for Math-channels;
optionalfor others

SENSOR_ID links the channel to a specific sensor defined within the sensor list having .
optional
the same sensor-1D
RANGE_MIN is the minimum range value of the channel optional
RANGE_MAX is the maximum range value of the channel optional
UNITS is the physical unit of the channel optional
SAMPLE_RATE can be equal to the SampleRate specified in the INFOLIST-section or less in .
L optional
orderto seta sample rate-divider
FILTER Can be either FILTBU for Butterworth or FILTBE for Bessel which can be .
; optional
set for certain modules. See also table 3.
SCALE Defines the scaling factor of a channel. Should be left empty, if a sensor of optional
the sensor list is referenced by its SENSOR_ID. P
OFFSET Defines the offset of a channel. Should be left empty, if a sensor of the optional
sensor list is referenced by its SENSOR_ID. P
AMPL_SETTINGS Certain strings for setting up the different types of amplifiers can be
combined separated by comma (,'). See table 3 for the possible settings optional

matching the modules. Should be left empty, if a sensor of the sensor list is
referenced by its SENSOR_ID.

TABLE 1: THE COLUMNS OF THE CHANNEL LIST

Different Types of Channels within the Channel List

The channel list may consist of different types of channels. These can be of the types AI, PAD, CAN or MATH.

Channels of the type PAD must have a channel number (CHANNEL) which consists of the slot-number and the channel

number of the module separated by '_".

Channels of the type CAN must be defined in a *.dbc-file. The CAN-channels in the channel list having a SHORT NAME

matching to a channel defined in the .dbc - file will be set to used.
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Channels of the type MATH must have the calculation in the column SENSOR__ID. The syntax of the calculation has to be

equal to DEWESoft Math-channels. For MATH channels the field CHANNEL can be left blank.

3.section: Sensor List (optional)

The sensor list section is an optional part of the Text setup file (BigList). It is surrounded by the following two tags:
<SENSORLIST_V1>and </SENSORLIST_V1>. In between a number of sensors can be defined. After loading a BigList

in DEWESoft, the sensors defined here can be found within DEWESoft Sensors editor.

M [=F
+ = + =] =
E E & E % H m
Grou
Add zenzor Remove gengor Add group Remove group Rename Save file Exit
Yiew groups: I <Al groups: hd l ‘
# Group "flSensor tupe |Serial number |Scale type |Transfer curve |F|eca|. date |ﬂ
1 e BK7508 54711 Linear No 31.07.2005
2 Ao BK 4511 S085 Linear Ma 01.08.2005
3 Ao BE 4511 S08E Linear Mo 01.04. 2005 ;I

for detailed information aboutthe Sensors editor see > Sensor database

To match a sensor to a certain channel of the channel list, the SENSOR__ID is used. If this ID corresponds to the one within

the channel list, the parameters of a sensor are applied to the channel.

Column Heading Description Comment
GROUP The group to which the sensor belongs to
TYPE Can be any string denoting the type of a sensor
SENSOR_ID The sensor ID allows to reference a sensor to a certain channel of the channel list
ELEC_UNIT The electrical unit (e.g. [V], [mV], etc.)
PHYS_UNIT The physical unit (e.g. [N], [m/s2], etc.)
SCALE The scaling factor
OFFSET The offset
DESCRIPTION A description of the sensor
RECALDATE The recalibration date of a sensor. The syntax of the date has to match to the one specified in
(DD_MM_YYYY) brackets.
AMPL_SETTINGS | Certain strings for setting up the different types of amplifiers can be combined separated by comma
(*,"). See Table 3 for the possible settings matching the modules.

TABLE 2: THE COLUMNS OF THE SENSOR LIST
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Structure of Text Setup file

Module Settings

The following table matches the possible strings for setting up the modules to the different module types:

Command String
AC

DC

DIFF

SE

ICPON

ICPOFF

BIPOLAR
UNIPOLAR

FILTBE

FILTBU

EXCOv

EXCOV25

EXCOV5

EXC1V

EXC2V5

EXC5V

EXC10v

EXCUST

BRFULL

BRHALF
BR1QU3IWIRE
BR2QU3WIRE
BR1QUAWIRE
BR2QUAWIRE
SHUNTCFF
SHUNT1

SHUNT2
SHUNTEXT
SHUNT9V

ICPAMA

ICPBMA
HPFILTSLOW
HPFILTFAST
OUTRESPONSESLOW
OUTRESPONSEFAST
TRIGGERLEVEL
BRHALF2

BRFULL2

INTOFF

INTSINGLE
INTDOUBLE
HPFILTMID
TRIGRANGESMALL
TRIGRANGELARGE
SETCUSTOMRANGE
ACHP1

ACHP2

*) the value has to be added directly after the string without adding the unit.

Comment

AC coupling

DC coupling

Differential inputs

Single ended inputs

ICP excitation on

(no influence on the current)
ICP excitation off

Bipolar mode

Unipelar mode

Bessel-Filter

Butterworth-Filter

0 V excitation

0.25 V excitation

0.5V excitation

1V excitation

2.5V excitation

5 V excitation

10 V excitation

Custom excitation *)

Full bridge

Half bridge

Quarter bridge 120 Ohm, 3-wire
Quarter bridge 350 Ohm, 3-wire
Quarter bridge 120 Ohm, 4-wire
Cuarter bndge 350 Ohm, 4-wire
Switching off the shunt
Switchina on the 1 shunt
Switchina on the 2™ shunt
Switching to external shunt
Apply 9V to shunt pin

AmA ICP excitation on

8mA ICP excitation on

Slow high-pass filter

Fast high-pass filter

Slow output filter

Fast output filtler

To set a trigger level *)

Half bridge mode; shunt 2 active
Full bridge mode; shunt 2 active
Integration off (acceleration)
Single integration (velocity)
Double integration (displacement)
Middle high-pass filter

0 to 3 V trigger range

0 to 300 V trigger range
Activate custom range

Activate high-pass filter 1
Activate high-pass filter 2

DAQP-ACC

L L

DAQP-ACC-A

L L

DAQP-BRIDGE-A

* % 4 % ¥ & H S F AR

DAQP-BRIDGE-B

LI R0 L L IRL R IRE L IRL BRE L IRE IR IRE IR IRL S Y

DAQP-CHARGE

DAQP-CHARGE-A

Module

m

g

: 2
w

g g

&8

L]

L]

= & DAQP-FREQ-A

= « DAQP-V-A

* « DAQP-V-B

* 4 0

® ¢ » & MDAQ-ACC

MDAQ-ACC-A

MDAQ-FILT
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4.3 Settings and Events

Display appearance settings and Events (entered information about measurement) are stored in DEWESoft
*.dsd (DEWESoft data) file.

Display appearance settings can be also stored in *.dss (DEWESoft setup data) file (in Measure mode).

for detailed information about New / Load / Save the *.dss (DEWESoft setup data) file see —~ Setup Data

Store Display appearance settings and Events

DEWE Soft - Datafile: Example_D
File  Edi

Bizplays Spstem |
Load data file ...

Measure | Export All defined events can be stored into the already open *.dsd (DEWESoft data) file
Multifile export ... by selecting:

Use setup for measure
Store settings and events Data menu — Store settings and events

Campress Yiden o AYT
Export screen to AV ...

Clnhal hezdar dezinn

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.

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 old and new events:

Settings (7 p Data header

B1 Fast gtaring started at 232623680 [10.03.2002); File position: 0

T1 Teut event at 232700700 [10.03.2002); Event Mo, 1

T2 Tewt event at 23:27:14.000 [10.03.2002); Event Mo, 2

M1 Keyboard event at 23:27:23.000 (10.03.2002]

E1 Fast staring stopped at 23:28:12.080 (10.03.2002]; File postion: 2254

DEWESoft v6.5 - User Guide v1.1.0 page 405
© 2007 DEWESoft



Part

Reference Guide

© 2007 DEWESoft DEWESoft v6.5 - User manual v1.1.0



Reference Guide is designed to give some DEWESoft background information and additional information about
supporting software Application.

DEWESoft background information

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 converter is 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 coming 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:

o Time resolution (= Sampling rate )
o Amplitude resolution (= number of bits of the converter)

e Accuracy

1.1 Sampling rate

Selecting the correct sampling rate is very important 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 memory.

A sampling rate below the signal frequency will save hard disk memory - but delivers an unusable result: The displayed
signal looks interesting, but is completely wrong (= aliasing effect).

The following example should show you the relation between signal frequency and sampling rate. The example shows always a 10 Hz sine wave
with +4 V amplitude. We will decrease the sampling rate from too high until too low.

e 10 Hz sine wave, 1000 samples/sec => 100 sampling points per period

shows awonderful precise sine wave signal - but requires plenty of hard disk memory

10 Hz signal @ 1000 samplesisec

50

10 Hz signal @ 1000 samples/sec

254

50

0.00 025

ms
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e 10 Hz sine wave, 100 samples/sec => 10 sampling points per period

delivers aquite useful sine wave with moderate memory requirements

10 Hz signal @ 100 samples/sec

0.0 10 Hz signal @ 100 samples/sec

e 10 Hz sine wave, 40 samples/sec =>4 sampling points per period
delivers no sine wave 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

10 Hz signal @ 40 samplesisec

50

10 Hz signal @ 40 samples/sec

e 10 Hz sine wave, 10 samples/sec => 1 sampling point per period

shows a flatline, independent from the sampling time

10 Hz signal @ 10 samples/sec
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e 10 Hz sine wave, 3 samples/sec => 0.33 sampling points per period

delivers aninteresting result: there seems to be a signal, but the frequency is much below the 10 Hz — this is a typical aliasing effect

10 Hz signal @ 3 samples/sec

5,04

0,04

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.

1.2  Amplitude resolution

Up to now, we just worried about the time resolution of our signal. But the amplitude resolution is also important. It is
given by the number of bits of the A/D converter and gives the smallest difference between two values of an input signal.
The most common values are 8, 12, 16 or even 24 bits. The following table shows the relation between bit resolution and

input range resolution:

Number Dizcrete Minimum resolution for

of bits steps +1 Vinput range £5V input range +10 Vinput range
g 256 0,007812500 v 7.8mV| 0030062500 V| 30.1mV| 0078125000V 781 mV
12 4095 D.0004B8281 V| 0488 mV| 0002441406 W]  2441mV| 0.004882813V|  4.8B3ImV
14 16384 poooiz2o7ov|  o04z2myv| 0000810352 W|  0610mv| 0001220703 W 1221 mVy
16 F5536 0,000030518 V| 0,031 mV| 0000152588 V| 0,153 mV| 0000305176 V| 0,305 mV
24 18777216 0,000000118 W 0,118 ] 0,0000005965 V| 0,506 pv|  0.000001192 % 1,192 pv

You can easily calculate the resolution by yourself. First calculate the number of discrete steps:

DiscreteSteps = 2 NumberOfBits

Then divide your input range by the number of discrete steps:

InputRange

InputResolution = —,
DiscreteSteps
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or calculate directly:

InputRange

InputReslution = 5 Namberois

The more bits, the higher are the resolution. A high amplitude resolution is very important 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/D 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 A/D boards with special A'D boards
8 256 - 2ns 500 MS/s
12 401565 0.8 us 1.25 MS/s 10 ns 100 M3/s
14 16384 1,25us BO0 kS/s -
16 65536 Jus 333 kS/s 1us 1MSis
24 16777216 0.17 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 A/D boards are normally transient recorder boards with their own fast acquisition memory on-board. They are
working ‘block oriented’, which means you can’t do a continuous measurement. The technology is 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
= mm
o N ©
0~ —
T T ®
=i <~
2 DD
nonn
384
256
128
0 T
0 128 256 384 512

With three A/D boards (8, 12 and 16 bit resolution) set to 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.
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The following three graphs show the amplitude resolution more detailed:
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Signal with 12-bit resolution (right): 16 times higher resolution than 8 bit (left)
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Signal with 16-bit resolution: 16 times higher resolution than 12 bit, 256 times higher resolution than 8 bit
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1.3  Accuracy

Most users mix up 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.

¢ the accuracy declares the difference in percent between the nominal and the real value of the measurement system

Each part of a measurement system has its own accuracy: the A/D board, the amplifiers, the sensors. Even the cables
may have an influence to the system accuracy.

All these accuracies are not really interesting for the instrument user. It's just important to know the system accuracy - the
sum of all parts. So it is very easy to 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 directly in DEWESoft.

There are two different ways to mention the accuracy.
e Accuracy, related to the input range

e Accuracy, related to the input signal

Input range related accuracy

The most common way is to mention the accuracy related to the input range. This way is also used for DEWETRON
amplifiers and systems. The formula is simple:

InputSignal — ExpectedInputSignal y

Accuracy[%]= 100
FullScalelnputRange
Three examplesfora 10 V inputrange:

Accuracy = 950V =95V 100200V _ 150-0.05%
10V 10v

Accuracy = 4505V ~45V 10022995V 100 -0.05%
10V 10v

Accuracy = W %100 = 290V | 100-0.05%

In all three cases, the error is the same, because the absolute fault of 0.005 V inrelation to the 10 V input range is always the same.
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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
ExpectedInputRange

Accuracy[%]= 100

The same three examples, again with 10 V input range, but related to the input signal:

Accuracy = 9505V =95V 100=29%V 100 -0.053%
9.5V

Accuracy — M x 100 = w x100=0.11%
45V

Accuracy = W %100 = 29V 100-19%

As the input range is not used in the formula, the input range itself has noinfluence to the accuracy. The absolute fault is still 0.005 V, but the lower

input signal, the worse the accuracy in percent!

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 very important to get reproduce able results. The

following table shows the required accuracy for the different A/D converter resolutions:

As the system accuracy is normally in ranges between 0.05 % and 3 % (depending on the system and sensors), the A/D

resolution of each bit is 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 0,39063%
12 4095 0,02441%
14 16384 0.00610%
16 65536 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.

o 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 results

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 time 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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Just to 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.

0.4

0.2

f,z,
0 2 4 ] ) 10

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:

@ X(kog)= Nz_lx[n]«(cos(Z«n k-n/N)+j-sin(2-m-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 (they are shown as blue lines). Light blue filled wave shows multiplied values.

2) Multiplied values are summed together and this is the main trick. If there is a component in 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.

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
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give zero).

1

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. It is awfully
slow. The next important step in the usage of DFT was the FFT algorithm. Because there is more than enough theory, let's
just say that this analysis reduces amount of calculations by rearranging the data. The disadvantage is only that the data
samples must be of length, which is power of two (like 256, 512, 1024 and so on). Apart from that, the result is 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), but in 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

half of 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 set is 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 frequency lines, which gives more exact results? The

answer is simple: because with larger frequency lines it takes more time to calculate FFT.

NumberOfLines - 2

(4) TimeToCalculate =

SampleRate

Just for fun we can also combine the equations above and we get:

1

(5) LineResolution =

TimeToCalculate

Let's look to the equations above and make a list for 22 kHz sample rate.

Number of lines

512
1024
4096
16384

Line resolution

21,5 Hz
10,75 Hz
2,685 Hz
0,67 Hz

Calculation time

0,046 =
0,093 s
0,372
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

applied. With more lines, FFT will appear slower and changes in signal will not be shown that rapidly.
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Different amplitude scales of FFT can reveal more about the signal if used correctly. Linear amplitude scale gives the
best view 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 Hz is not even visible. But on the other side peak at 140 Hz is 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 best information for analysis. Sometimes like in the example shown in picture 9 it is nice to see x-axis in
logarithmic values since most interesting frequencies are in a lower region. We have to know that just to set the x scale
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 frequency lines 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 upper region lines covers wider
frequency ranges than the lower one.

The resolution of the bands is defined by 1/n description, where N 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 at least one equation in each chapter, let's use the following one:

n—oo

®  X(jo)= > X[n]-e T

nN—-ow

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 that long, 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 frequency is exactly on the spectrum line and some examples in between. On the picture
below 10 and 12 Hz are the exact frequency lines. 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.

Picture 11: AMPLITUDE ERROR AND LEAKAGE OF THE FFT (NO WINDOW)

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, it is 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.
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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 at least twice higher than the maximum frequency of the signal. This effect is 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, but it is very important 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 kHz and 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 Hz bounces back zero and then over 1 kHz is starts to rise again, but the truth is all that frequencies are not
correct.

4000

Picture 13: ALIASING IN THE FFT Picture 14: CORRECTLY SAMPLED SIGNAL

DEWESoft v6.5 - Reference Guide v1.1.0 page 421
© 2007 DEWESoft



Theory of single channel frequency analysis How can we at least try to avoid it

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-aliasingfilters in front, the
second way would be to use external filters or we can simply set the sampling rate to more than twice the maximum

frequency present in 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.

Hamming
Hanning
Flattop

n

1 [
7 N

Picture 15: WINDOWS IN THE TIME DOMAIN

o

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

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 frequency lines 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 correctamplitudes 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 it is the same: with modern equipment with lots of lines this is no longer that much

of a problem.
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How can we at least try to avoid it

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: it is 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 not longer 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 Hz frequency 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

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 of first band | Highest sdeband Sideband slope
amplitude error
Rectangular 6% 1 lina 22% -20 dvdecada
Hanning 15% 2 lines 2,50% -50 dbvdecada
Hamming 18% 2 lines 0,70%: -20 dbidecada
Blackmann 12% 3 lines 0,12% -0 dbtvdecada
Flat top 0, 20% 5 lings 0,03 -20 dbidecada

Table 2: WINDOW PROPERTIES
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Picture 19 shows zoomed FFT of the pure sine wave, which fits to the exact frequency line. 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

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 Hz in Europe or higher),
choose 6400 or 9600 sample/sec sampling rate, that the line resolution will give exact 50, 100, 150 Hz... FFT lines,

choose rectangular window and observe the perfect result in the y log scale.
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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 many ways to average

the signal, but the most important 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

2 / /\ _ Windowing and averaging with 0% overlap
/ _: I \[ : ] “~  Windowing and averaging with 50% overlap

Picture 20: OVERLAPPING

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 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 if it'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 that it is able to calculate and show data with

66.7% (or 50 % in some literature) overlapping and therefore has no data loss.
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Representation of different signals in the FFT

2.7 Representation of different signals in the FFT

For now, we have only seen how the sine waves looks like in the FFT, but let'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

2. Impulse
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Picture 22: FREQUENCY DOMAIN SQUARE WAVE

Impulse is quite interesting thing. It cannot be described with sum of sine waves. Or in different words: it is shown equally on

all of the frequency lines. That's the reason why we use it as the basic excitation principle to get frequency

responses of the system. The other ones are swept sine and noise, but this is already a part of another story - dual channel

frequency analysis.
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Picture 23: TIME DOMAIN IMPULSE
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Picture 24: FREQUENCY DOMAIN IMPULSE
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3. White noise

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 get in the noise

level. It is 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 Picture 26: FREQUENCY DOMAIN NOISE

4. Beating (two closely spaced signals)

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
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5. Amplitude modulated signal

Amplitude modulated (AM) signal is shown as two sideband frequencies. Difference between the base frequency and the

sideband frequency is the modulated frequency (10 Hz in this case) also seen clearly in 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 about it - FFT is a powerful analysis. But it is just like a car. If we know its limits, we can get so much more
performance from it. That's why it is important to know how it is 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. If it is 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 Hil, 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 at resonances and

anti-resonances.

Vertical offset - leas squares (minimizes distance in x or y direction).

Hv algorithm

Hv algorithm expects noise on input and output.

Hv algorithm tends to minimize the noise on input and output. It is 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).

iy

Comparison of given method

If there is no noise present all three algorithms give the same results. That is why everything that is possible should be done
in order to eliminate noise on input and output.
H2

Hy
H1
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4  FlexPro Scripts

FlexPro is recommended software for off-line analysis acquired data. This software also enable creating Scripts to

automate lot of routine procedures of particular work (e.g. for export data from DEWESoft).

Experienced FlexPro users can examine the preformatted scripts and macros that are loaded as templates in the
C:\Dewetron\Program\DEWESoft63\Scripts subdirectory, and learn how to create their own scripts (see also

introductive example below).

NOTE: Please note that FlexPro scripts REQUIRE that this application be properly already installed on this
computer.

The concept is a nice one: once the script is created, DEWESoft runs the script:

— automatically starting the other application (you will see a notice on the screen that it is starting the other application,
and there will be a slight delay as it does so and establishes communication)

— perform his own job and

— runs the script

Export data example : 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 with 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 will see your final report on the screen,
and just need to click print to complete your report!

This example show the power of FlexPro 'hot script' ActiveX with DEWESoft.

forinformationabout Exportdata see — User Guide — Exporting Acquired Data

Template management controls

In DEWESoft you can easily create your own scripts in FlexPro, or edit the existing ones.

Just press the New button to create a new one or Edit to change a selected

existing script. Mew Edit Delete

To delete an existing script simply select it and press the Delete button.

When you press the New button, you have to enter a Setup name, Description and a comment for the new script:

=

" Descnption in export screen

Setui hamme: Descriition:

Il Delete data before saving the template 1

Process ‘
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When you confirm your entries click on Process button, FlexPro will automatically start with a default template.

When we select Edit button to change an existing script, FlexPro will automatically start with a selected template.

NOTE:

For more details about creating and changing scripts please refer to the original FlexPro documentation.

Creating FlexPro script - export data example

You can easily create your own scripts in FlexPro. After you confirm your entries in Add new template window with click

on Process button, FlexPro will automatically start with a default template. Enter the Window menu and select the FlexPro

Explorer window.

2 FlexPro - [\Results (Document)]

File Edit Yiew Inseit Page Selection Teolz Cursor Bun | Window 2

Dﬁ'nﬁlﬂ *“"|¥: %E|%|X|ﬁ%uewwmmw

W = | B[ 2 e | B Lo
e T B TileVertically
- -
e | | B [T Tile Horizantally
. EEamoFFT Arrange locons
P o B i Cloze Al

G Megt
45 Previous

Save windawnElecements

| SaveWindow Placements &otomatically

1 FlexPra Explorer |
[v 2 “Results [Document

The FlexPro Explorer window allows you to create your script. Please refer to the original FlexPro documentation for more

details. We just want to show you a simple script, which should be a first help.

1. STEP

Select Insert — Statistics - Maximum

2. STEP

Select the desired signal

ﬂ FlexPro - [FlexPro Explorer [UscriptO000.fpd. Backup]]

@_lfile Edit iew | Insett Selection Bun ‘Window 2

O ek Anabsis PG| A aE | D E K
G| 4 S diEEE ==
[l Database: 'Lscriptll Luoiehling ke — = Hater
C-E8 Datal 11 anOva .
Count Procedures * [%] Confidence Interval
: A% Distrbution
8]
g __l_‘;?l:m /. Goodness-of-Fit Test
E Test R :

Maximum "Maximum’ Properties

Beneral | Paiameters | Fometing Dala | Options |

Dataset:

5| 7

FileMame
Marimum
S ampeFate

i Information Signal
“ou can specif{ Siana?

or signal series| StarCate
StartTrigger

Stare” ype

2]

Inal forms, such as e.g. signal

o]

Cancel

Apply

Help
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3. STEP

Repeat STEP 1 and 2 with Statistics — Minimum and - Statistics - RMS

4. STEP

Select Insert — Formula

5. STEP

Enter the text '"Maximum - Minimum' and close the

formula window

6. STEP

:," FlexPro - [FlexPro Explorer [Uscript0D00.fp

2 File Edt Vief
Ol = ‘ « Analysiz

& | &l Filter

»

»

o :

B Database: Uscriptit i Tl :
»

Insert Selection Bun i

88 Datal Statistics
LCount Procedures

ﬁ] Diagram...
T Lable

Diocument
3 warkshest...

=4 Datasel..
ﬁ Evcel [Data link

o T

i Sinnal

ﬂ FlexPro - [\Formula [Formula)]

() File Edit “iew Insett Forrula Bun Window 2
DS M| o-o- & BB G XE
Mo vt E| A AT [

Haximum - Hinimum

Select the formula with the right mouse button end select Rename from the list. Rename the formula to 'peakpeak’

7. STEP
Select the signal Minimum, Maximum, RMS and
peakpeak from FlexPro Explorer and select

Insert — Table

8. STEP

Select Window — Tile horizontally

Table Wizard - Step 1 of 4 - Table Type and Format 2] x|
Table type: Format:
[FFR Colurnn Table

Ef Cell Table

The cell table displzys any text in any cal. You can embed
placeholders for datasets

™ Preview without data

& Bach Mest > | Finish I Cancel Help

ﬂ FlexPro - [FlexPro Explorer [Uscript0000.fpd. Backup]]
@ File Edit “iew lremt Selection Bufl | Window 2

D& HE &< - | & B lES HewWindow

B | A 2 Cascade
j Database: UscrptODOD' |=| (o Hame) = lle il
R Datal m Tile:

Arrange lconz

[=
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9. STEP

Click on signal and move it on the Report - a chart will be automatically created

£ FlexPro - UscriptDD00.fpd I =] 3

File Edit ¥iew Inset Page Selection Tools Cursor Run Window 2

Do - |28 % X6 0 8 TN
i =
Banal
EX FlexPro Exploter [UscriptD000. fpd.
; Database: 'Uscrpt0000 [x| (1n Hame) (R HAmRy |
3 Datal | A Dowe FFT
a L EETRO YN Devseortun il
1]
12
13
14
15 =
&
z s [
T — _'l_I
Marme | Comments -
sults
1) FileMame
) SampleR ate
1) StareType
1) StartTrigger
3 Datat
Yolage - U
4 Signall Tuning Fork - -
il Signal? Temperature 1-T
1) StartDate
b airmum b arimum —
Ty Minimura Minirmurn
| PO AMS Muadratic Mean (AMS =1 .
Iy B2 NOS A== Errm s R QR H ]
Dlick and dran the mouse te select drawing obiscts. [35a" [284 14 i

10. STEP

Move also the Table on the Report - your first script is finished:

%% FlexFro - [\Results [Document]] 158 [=
Fle Edi Wiew Inset Page Selection Tools Cuser Aun Window 2 TS

Dﬁﬂﬁ\ﬂ'“vlr}f:%ﬁ\m\x|#ﬂ@|®|§?k’?|
EE
mll_=iin=a e -

DEWESoft =

Dewetron woritdwide
i dewetran com

= 400

= Value

2 NaTdeY

) |

& 313.748Y S
200

232.628113900056 %
B27.497

-200:

-400+

Time [g] -
4| | _'I_
I ZEs=ZINDe cAS=ESwE 8RRy [FE
Click and draa the mouse to select dianing abiects. 53 ETTE A Roox | -
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After your script has been defined, the most important procedure follows:

ﬂ FlexPro - [FlexPro Explorer [Uscript0000.

r&:[ File Edit %iew Inset Selection Bun %
D& o-o- & BB
£l an -

|1 Mew Folder
Delete all data and the data folders (right click on folder and select Delete ':B: Eestlabion
Ind...

7] Deactivate Falder
’E Data Yiew

B2 Copy
E Easte

E Delete

Fenama

from displayed menu).

Defragment the FlexPro database and confirm to delete the undo information:

% FlexH . © FlexPro
_ Mew Database. .. Cirl+M B
- =~
I {= Open Databaze. . Chl+0 |- E
[T = o [ ! Do pou want bo delete undo inrormiation boo’?
! H Save Database Chrl+5 =,

| | b Save Database Az

Footce:

Cloze Databasze

Mo | Cancel |

Mew Databaze. .. Chrl+M
Open Databaze. . Chrl+0

e D atabase Chl+5

Save the database and exit FlexPro. | | 4 SaveDatsbase As.

m Clogze Database

Defragment D atabaze

DEWESoft will now display the new script in the FlexPro scripts list:

ﬂ Clipboard

Hunup 101 ONE CNannel + [acho channe
Coastdown far one channel + tacho channel
Software order analyis |for one channel + tacho channel

E=ample for DEYWE S oft manual

Termplate i e

Mew | Edit | elete
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Let's try it out: Change to the recorder, select a file and an area you want to display, go back to the export and select our new export script:

Becorder

(e | O
Export

sy

Setup

Owerview  Soope

Measure Analyse

106 I:252

sitage Tuning Forke

Temperature 1

f," FlexPro - [Y\Rezults [Document]]
Fie Edit Wiew Insert Page Selection Tods Cursor Bun Window 2
Ao

e e e

= Eljr FoEEREE =
. DEW ESaH
- C3 ]
Truhl
i —
Ix=Zs+|2NO0 r AlS=ewENE N EE QR
Fress F1 for Hep. [az7" |37 11 Tl

page 436

- Reference Guide v1.1.0

DEWESoft v6.5
© 2007 DEWESoft



DEWESoft v6.5 - User manual v1.1.0 Index
Analog out Channel setup 27
I n d eX Arbitrary - Additional settings 36
channel setup 33
Channel value - value column 32
Control Options 32
o Noise - Additional settings 37
. Operation modes 28
avifile 396 Waveform type 35
dsdfile 396 Analog OUT channels
.dssfile 396 channel setup 27
ixtfile 396 Setting during Measurement 38
xml file 396 Analyse 352
channel selection 358
display settings information 355
-3- displaying data 357
3D FET export instrument display to Video 393
3D FFT instrument 289 export multiple files 392
exporting acquired data 379
3D FFT instrument 289 loading data files 353
Publishing data 374
-A - replaying data 367
Reviewing data files 353
Accuracy 413 selectingdata 360
Additional display screens 234 selecting triggered data 364
Alarm monitoring 212 selection range of stored data 360
basic settings 213 Signal overview window 358
Measurement setup 212 storing settings and events 370
output selection 214 Time selector 359
set conditions 216 Video post synchronization 371
Amplitude resolution 410 working with Events 368
Analog in Channel setup 5 Angle sensor 141
activate / deactivate 7
Amplifier column - type and ranges 9 -B-
channel list 6
channel setup 12 Basic Statistics 126
color - C column 8 Basics of A/D conversion 408
Input zeroing - CAL column 11 Accuracy 413
Name 9 Amplitude resolution 410
On/Off 7 Sampling rate 408
Physical values column 11
Slot 7
-C-
Analog IN channels
channel setup 5 CA noise 139
Analog meter 251 CAp-v 312
type & appearance 252 CAscope 314
page 437

© 2007 DEWESoft



DEWESoft v6.5 - User manual v1.1.0 Index
Calibrate in channel 22 Data Header design 330
. data direct t 336
CAN bus Acquisition Module ata direclory managemen
Channel setup 56 field position 331
Measurement setup 53 File name field 335
folder levels 336
Channel setup :
icon bar 330
Analog input 12
Input field 332
Analog output 33
Memo field 334
Channels selector 229 multiple headers 334
channel grouping 232 Selection field 333
list/Group view 230 work with folder levels 337
resizing 232
Data management 396
select /deselect 231
Exporting acquired data 379
Combustion analysis 176 Recording acquired data 320
CAp-v 312 Settings and Events 405
CAscope 314 Setup data 396
Measurement setup 176 structure of Text Setup file 401
Common graph settings and tools 242 DEWESoft
Control properties 240 general matematics 86
Counter setup Digital input 51
Encod 46 L
neoder Digital meter 248
Event 44 display value 248
Frequency 50 drawing options 249
Gated 44 resolution 249
Period 48
Display and replay data
Pulsewidth 48 play play
Signal overview window 358
Two pulse edge separation 49
Time selector 359
Up/down counting 44
Display Settings
Counters 41
load 405
Counter setup 41
store 405
Create own display 227 ) .
Displays menu functions
Channels selector 229
Additional display screens 234
Displays menu functions 234
delete display 235
Instrument setup 240
Full screen mode 234
rename display 235
-D- DSA analysis
L Orbit plot 292
Data acquisition 223
display and replay data 353 Dynamic acquisition rate 322
NET data 344 Dynamic signal analysis 137, 143
Recording acquired data 320 Angle sensor 141
Data displays and controls 315 CAnoise 139
Background picture 316 exact frequency 137
Line element 318
Textelement 316
page 438

© 2007 DEWESoft



DEWESoft v6.5 - User manual v1.1.0

Index

-E -
Events

load 405
store 405

Exact frequency 137

Export instrument display to Video 393

Export multiple files 392

Export option - formats
copy to Clipboard 386

DEWESoft export 385
File export 382

to FlexPro 386

to MS Excel 386

export Template management
FlexPro and MS Excel scripts 387

Exporting Acquired Data 379
export 379

export formats 381

export multiple files 392
exported Channels 381
MergeDB - FlexPro 390

set export data properties 380
to FlexPro 386

to MS Excel 386

Exporting to FlexPro 386
MergeDB - FlexPro 390

Template management 387

Exporting to MS Excel 386
Template management 387

-F-
FFT Filter 121

FFT instrument 280
Amplitude display 284
Averaged FFT 285
averages count 286
change frequency axis scale 281
Current FFT 285
Cursor function 282
DC cutoff filter 285
freerunoverlap 291

Line resolution 283

387

Number of ticks 284
Online calculation 282
Order history options 291
Scope history options 291
settings 282

Weighting 285

Window type 283
XandY scaletype 284

FFT reference curve 135
File

export 396

import 396

new 396

save 396

File name Setup 326
data directory management 326

file name 328

Filters 105
FFT Filter setup 121
FIR Filter setup 117
IIR Filter setup 106

FIR Filter 117
FlexPro and MS Excel scripts 387
FlexPro Scripts 431

Formula editor 92
example of input events 101
example of logic functions 100
example of measure functions 103
example of signals 102
example of stopwatch 104
mathematical function 95

operators 95

Fourier transform - properties 417

Frequency analysis

Aliasing 420

Amplitude error 420

averaging of the signal 425

how to avoid trouble 422

Leakage 420

overlapping 425

representation of signals in the FFT 426
theory 416

whatis 415

© 2007 DEWESoft

page 439



DEWESoft v6.5 - User manual v1.1.0

Index

-G-

GPS Acquisition module
channel setup 64

GPS display 303
GPS information 64

Measurement setup 63

GPS display 303
calibrate Map 305

View setting 304

-H-

H1, H2 and HV algorithms 429

Harmonics display 298
data panel 299

display value 299
Y axis display 300

Horizontal / Vertical bar graph 250
type & appearance 251

Human vibration 162
calibration 169

Measurement setup 162

output channels 166

IR Filter 106
custom filter 113

custom filter import from Matlab 116
derivation and double derivation 112
integration and double integration 110

Standard filter 107

in Channel setup form 12
Amplifier settings 17
calibration 22

General 14

live data preview 24
Scaling 19

Sensors setting 15

Indicator lamp 253
Discrete display 255

display value 254

options of Discrete display 257

Instrument appearance
grid resolution 243

position 237

size 238

Time axis scaling 244

transparency - Control properties 241
transparency - on screen menu 238
unified properties 242

Y-axis scale / auto scale 245

Instrument group
add /remove instrument 241

columns number 241
copy & paste 236
create 240
transparency 241

unified properties 242

Instrument settings
Average time 243

common graph settings and tools 242
cursor functions 246

display type 243

grid resolution 243

minimum / maximum shown value 244
single / multiple Time axis 242

Time axis scaling 244

time axis type 243

upper & lower limit 244

Y-axis scale / auto scale 245

Instrument setup 240
3D FFT Analysis 289

Analog meter 251
appearance 237
Background picture 315
CApv 312
CAscope 314
Control properties 240
delete instruments 236
Digital meter 248

FFT Analysis 280
GPS 303

Harmonics 298
Horizontal / Vertical bar graph 250
Indicator lamp 253
Line element 315
Octave 286

Orbit plot 292

© 2007 DEWESoft

page 440



DEWESoft v6.5 - User manual v1.1.0

Index

Instrument setup 240
Overload indicator 307

Recorder 258

Scope 268

Screen edit functions 235
Tabular display 309
Textelement 315
undelete instruments 236
unified properties 242
Vector scope 295
Vertical recorder 261
Video display 301

X-Y recorder 264

-L-

Latch math 129

M-

Matematics 86
Angle sensor 141
Basic Statistics 126
CAnoise 139
Dynamic signal analysis 137
exact frequency 137
FFT reference curve 135
Filters modules 105
Formula editor 92
Latch math 129
module setup 88
modules 86
Reference curve 131
reference curves 130
statistics modules 125

XY reference curve 134

Mathematical Function 95

Measure 223
basic recording setup 321
NET data 344

recording acquired data 320

Measurement Setup 3
Alarm monitoring 212

Analog in Channel setup 5
Analog out Channel setup 27
CAN bus Acquisition 53

Combustion analysis 176
Counter 41

Counter sensor editor 207
Digital input 51
Dynamic signal analysis 143
GPS Acquisition 63
Human vibration 162
NET data acquisition 218
Order tracking 171
Power Acquisition 70
Sensor database 199
Sound level 144
Torsional vibration 152
Triggered Acquisition 187
Video Acquisition 65

MergeDB - FlexPro 390

=N -

NET acquisition 218

application setup 218

channel setup 220

connect and manage measurement unit 345
creating display 347

local NET setup 219

measurement 347

measurement setup 344

remote NET setup 220

storing data 349

transfer setup 221

uploading data to client 350

-0 -

Octave instrument 286

analysis type 288
averaging 288

band display type 288
display settings 287

online calculation 287

Operators 95
Orbit plot instrument 292

Order tracking 171

Measurement setup 171

output channel settings 175

Overload indicator display 307

© 2007 DEWESoft

page 441



DEWESoft v6.5 - User manual v1.1.0 Index
Overload indicator display 307
settings 308
-S-
Sampling rate 408
-P- Scaling in channel 19
Power Acquisition Module 70 Scope
calibration currentinput 84 current trigger setup 272
input channels 75 Cursortab 274
Measurement setup 70 History tab 277
output channels - 3 phase 81 instrument setup 268
output channels - single phase 77 reference curves 275
wiring scheme 75 Scaletab 276
Pre-defined displays 225 setting and tools 270
Publishing data 374 store trigger settings 273
copy channel setup 377 trigger setting 270
copy visual elements 378 trigger timing setup 272
screen printout 374 zoom in Runmode 270
Screen printout
multipage 375
-R- notes 375
Recorder page orientation 375
display type 259 printing 376
instrument setup 258 Selecting data 360
single value axis 260 lock cursor 1 364
Recording Acquired Data 320 selecting triggered data 364
basic recording setup 321 selection range of stored data 360
data directory management 326 window zoom 363
Data Header design 330 zoomintime axis 362
Dynamic acquisition rate 322 Sensors
filename 321 Counter sensor editor 207
filename Setup 326 database 199
marking with events 341 definition and editing 199
multifile 321 general information 201
multifile - make new after 322 group 204
multifile - stop storing 322 scaling 201
start / stop Recording 339 transfer curve 203
start storing 325
static / reduced rate 323 Setup data 396
storing options 324 Setup data file
load 397
Reference curve 131 load display setup data 398
Reference curve modules 130 load last 398
FFT reference curve 135 new 396
Reference curve 131 save 399
XY reference curve 134 save multifile 400
Reference Guide 407 Signals out operation modes
page 442

© 2007 DEWESoft



DEWESoft v6.5 - User manual v1.1.0 Index
Signals out operation modes
Burst 31
-U-
Chirp 31
Fixed 29 User Guide 2
Step sweep 30
Sweep 30
-V -
Single / Multiple Time axis 242
Vector scope 295
Sound level 144 axis settings 297
Measurement setup 144 ) .
harmonic selection 296
microphone calibration 150
measured values 296
output channels 146
] Vertical recorder
Start / Stop Recording 339 alarm levels 263
automatically 343 .
display type 262
manually 339 )
instrument setup 261
remotely 343 o
X scale divisions 263
triggered 342 )
X-axis scale / auto scale 262
Start storing data 325 )
Video Acquisition Module 65
Statistics modules 125 camera setup 66
Basic Statistics 126 Measurement setup 65
Latchmath 129 Video display 301
Storing options 324 Video data
file name conventions 371
T remove from data file 373
storing synchronization data 373
Tabular display 309 synchronization 371, 372
print format 311 . .
_ Video display 301
settings 310 camera setting 302
Theory of frequency analysis 415 cameras selector 302
Time axis type 243 scaling 302
Torsional vibration 152
extract order 162 W -
Measurement setup 152
output channels 159 Window functions
rotational input channel 155 Blackmann 422
rotational output channels 156 flat-top 422
setup 158 Hamming 422
Hanning 422
Triggered Acquisition 187 Kaiser 422
Condition setup 191
Rectangular 422
Measurement setup 187
start trigger setup 188
stop trigger setup 190 -X -
timing setup 187
X-Y recorder 264
cursor 268
display type 266
page 443

© 2007 DEWESoft



DEWESoft v6.5 - User manual v1.1.0 Index

X-Y recorder 264
draw filter 267

draw option 267
graphtype 265
history 267
time scale 267

X and Y scale divisions 267

XY reference curve 134

© 2007 DEWESoft page 444



	User Guide
	Measurement setup
	Analog in
	Channel list
	Input channel - Slot
	Activating channel - On/Off
	Channel color - C
	Channel name - Name
	Amplifier type and ranges, sensors
	Physical values
	Input zeroing

	Channel setup form
	General settings
	Sensors setting
	Amplifier settings
	Scaling
	Calibrate
	Live data preview


	Analog out
	Operation modes
	Control Options
	Channel value
	Channel setup
	Waveform type
	Arbitrary - additional settings
	Noise - additional settings

	Setting during Measurement

	Counters
	Event, gated and up/down counting
	Encoder
	Period and pulsewidth
	Two pulse edge separation
	Frequency

	Digital input
	CAN bus
	Channel setup

	GPS
	Video
	Power module
	General mathematics modules
	Setup screen and basic operation
	Formula editor
	Operators and Mathematical Function
	Example of logic functions
	Example of input events
	Example of signals
	Example of measure functions
	Example of stopwatch

	Filters
	IIR Filter setup
	Standard filter
	Integration and double integration
	Derivation and double derivation
	Custom filter
	Custom filter import from Matlab

	FIR Filter setup
	FFT Filter setup

	Statistic group
	Basic statistics
	Latch math

	Reference curves
	Reference curve
	XY reference curve
	FFT reference curve

	Dynamic signal analysis section
	Exact frequency
	CA noise
	Angle sensor


	Dynamic signal analysis
	Sound level
	Torsional vibration
	Human vibration
	Order tracking
	Combustion analysis

	Trigger setup
	Trigger Condition setup

	Sensor database
	Counter sensor editor
	Alarm Monitoring
	NET acquisition

	Measure - Data acquisition
	Displays design
	Pre-defined displays
	Display settings
	Channels selector
	Displays menu functions
	Screen edit functions
	Instrument appearance

	Visual control settings
	Group properties
	Common graph settings
	Digital meter
	Horizontal / Vertical bar graph
	Analog meter
	Indicator lamp
	Recorder
	Vertical recorder
	X-Y recorder
	Scope
	Setting - display tools

	FFT Analysis
	Octave Analysis
	3D FFT
	Orbit plot
	Vector scope
	Harmonics analysis
	Video display
	GPS
	Overload indicator
	Tabular display
	CA p-v
	CA scope
	Additional controls


	Recording Acquired Data
	Basic Recording Setup
	File Name Setup
	Data Header Design
	Freeze mode
	Start and stop recording

	NET acquisition data
	Measurement


	Analyse
	Reviewing data files
	Loading data files
	Displaying data
	Selecting data
	Selecting triggered data
	Replaying data
	Working with events
	Storing settings and events
	Video post synchronization

	Publishing data
	Screen printout
	Copy channel setup
	Copy visual elements

	Exporting data
	to FlexPro and MS Excel
	MergeDB - FlexPro

	Export multiple files
	Export instrument display to Video


	Data management
	Setup data
	Structure of Text Setup file
	Settings and Events


	Reference Guide
	Basics of A/D conversion
	Sampling rate
	Amplitude resolution
	Accuracy

	Theory of single channel frequency analysis
	What is frequency analysis
	Theory of frequency analysis
	Properties of the Fourier transform
	Where we can get in trouble
	How can we at least try to avoid it
	Averaging - how to enhance the results
	Representation of different signals in the FFT
	Conclusion

	H1, H2 and HV algorithms for calculation
	FlexPro Scripts


