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1 Introduction

Welcome to the Harmonic Analysis Sheet software manual. This document describes how to use this
software application.

The purpose of the software is to calculate the amplitude of the harmonic components of a periodic
signal using the Fourier series. A special user interface is created to make this possible.

The application is based on the Perception Custom Software Interface (CSI).

This manual assumes you understand your Genesis HighSpeed Test and Measurement equipment,
software and basic acquisition terminology. You may like to use the Perception User Manual as a
reference.

2 Scope

This Perception software extension enables the use of Harmonic Analysis Sheet with any GEN DAQ
hardware.
Via the new software the operator can do the following things:

e Calculate a variable number of harmonics over a selected period of time.

e Period of time is selected by the active cursor and may use a cycle detect signal to find the

correct start and end times.

Show the harmonics graphically in a special display

Show the numerical values of the harmonics in a table

Calculate the Total Harmonic Distortion (THD)

All used and calculated values are available as data sources. Therefore they can be used

throughout Perception for displaying, reporting or special additional user calculations.

e Various wizards will help you to set up your configuration. One of the wizards is the table
configuration wizard, via this wizard you can interactively configure a new or existing user table
with results from the Harmonic analysis calculations.

4 A4192-2.0 en
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3 Getting Started

3.1 Installation
The Harmonic Analysis Sheet software is included with documentation on CD-ROM.
Follow these steps to install the Harmonic Analysis Sheet software and documentation:

e Put the installation CD into your CD-drive. The following screen comes up:

?} Perception Harmonic Analysis Sheet V2.0 @

Welcome

Thank you for purchasing HBM software

Seoesis

e Click Next

A4192-2.0 en 5
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#} Perception Harmonic Analysis Sheet V2.0

HBM

|[ Installs ]| [Acrobat@] [Browse CD]

Install on your PC: [ Harmonic Analysis Sheet V2.0 ]

Read PDF manual: [HarmonicAnaIysis Sheet manual J

. y
WIGH 39¢4D i 3

Depending on the Perception version either a 32 or 64 bit install will be done.

e Click Harmonic Analysis Sheet

5] Perception Harmonic Analysis Sheet - InstallShield Wizard |

Welcome to the InstallShield Wizard for
Perception Harmonic Analysis Sheet

The installShield(R) Wizard will install Perception Harmonic
Analysis Sheet on your computer. To continue, click Mext.

WARNING: This program is protected by copyright law and
international treaties.

arck [ Next = I | Cancel

e Click Next, and follow the on-screen instructions to complete the installation. When the
process is complete, a message tells you that the option is installed. Click Finish.
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Now the software and manual should be installed on your PC.

The Harmonic Analysis Sheet software is not a stand-alone program which can be started from the
Windows Start menu! It is an integrated part of the Perception software program. Once you start
Perception you will see an extra sheet called: Harmonic Analysis Sheet

The manual has also been installed on your PC. It is a PDF file which can be opened via the windows
HBM menu.

If you cannot open this pdf file then you may have to install the Acrobat® Reader® which can be found
on the installation CD.

The manual is also available on the CD, you can read it before installing the software; to do this you
just have to click User Manual Harmonic Analysis Sheet (See previous shown installation screen).

3.2 Requirements

Harmonic Analysis Sheet software operates on any PC where Perception is running.

The Harmonic Analysis Sheet application can only be used when the HASP® USB key CSI option has
been enabled. You can check it has been enabled by going to the Help About dialog and click More....
The “More About Perception” dialog shows which options are enabled.

".I

The CSI option icon looks like: —'
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4 Harmonic Analysis Sheet

4.1 General

The Harmonic Analysis sheet contains a Menu Panel, a standard Perception display, a standard
Perception User table and a special display for showing the spectral components.
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Before the calculations can be done the following things have to be prepared:

The periodic signal of interest should be the active trace in the Harmonic Analysis Display.

Optionaly a cycle detect signal can be defined, if not then the zero crossings of the signal itself
will be used to find the correct cycle(s)

The number of harmonics to be calculated has to be entered.
The number of cycles used per calculation has to be entered.

Harmonic Analysis Properties @

Signals | Data Sources | Hamonic Display I Coefficients Table|

The cycle signal is used to find the cycles in the trace to be analysed. f no cycle signal is
defined then the zero crossings of the trace ortraces itseff will be used.
The function @CycleDetect() can be used in the formula sheet to generate a cycle signal.

Cycle signal:  Formula Cycle }J

Number of hamornics to be calculated. |5 =

Number cycles used per calculation. 1

[ ok [ cance |

The cursor position and the cycle detect signal are used to find the correct cycle to be used for
the calculations.

The calculations can be done automatically after moving the cursor or can be done by pressing
a special Re-Calculate button. The calculations will only be done automatically after cursor

movement when you have not blocked the auto calculation via the Block Auto Calculation
button.

The results of the calculations are available as Perception Data Sources.

Data Sources 0o x

Display
Formula
Harmonic

..... 1;’3‘ BOS
PeakSpectrum_F
PeakSpectrum_0
Percentage

RMS

These data sources can be used by a Perception User table:
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; Trace |i_1

-g F 51.25Hz

= ipc 0.0273 A

% RMS 1.314 A

2| THD 0.066

E 1 22.51s

U2 22,538

Amplitude [A]

i | 1.854 51,25
2 0.01 102.5
3 0.068 153.8
4 0.008 205
5 0.049 256.3

The Spectrum waveform data source can be shown in a regular Perception display:

2
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3 ;
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A

a 1.125
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But can also be displayed in the special spectrum display at the Harmonic analysis sheet:
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4.2 Calculations

The Harmonic Analysis Sheet will calculate the various spectral components based on the Fourier
series.
The calculations are based on the following formulas:

f@®) =DC+ Z (1ccos () 4 5, 5n (22))

k=1
T=t,—t;
ty
DC == f(t)dt
t1
2 ([t 2
Ak—f . f@® cos( T )dt

2 [t . (2mkt
B, = T f(t) sin T dt
31

ABy = /Akz + B,*

O = acos(ABk)

The Total Harmonic Distortion (THD) uses the RMS of the function during the selected cycle ( Urms )
together with the RMS of the fundamental (Urmsfund). The fundamental is the same as the first
harmonic.

JUrms? — Urmsfund?

THD = %X 1009
Urmsfund %
Urmsfund AB,
rmsfund = —
V2
\/Urmsz — 0.5 4B,
— 0,
THD = B, X 100%
V2

4.3 How to get started

When you have installed the Harmonic Analysis Sheet and then start Perception you will see the
following rather empty screen:

A4192-2.0 en 11
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Active Recording: | None | User Mode: | Continuous | 0 |

Before you can continue you need to have at least one periodic signal which will be used for the
analysis. This signal can come from a recording you just have recorded, or by opening an existing

recording.

So the initial steps you have to do when you start from scratch are:

e Open an existing recording, or record a new one.

e We recommend you to use the formula database function @CycleDetect() for creating a
cycle detect signal, see also chapter with example about the usage of the CycleDetect()
function; This step is optional and can be skipped, then the zero crossings of the periodic
signal itself will be used to determine the cycles. However often the results are better when
using the @CycleDetect() function because it contains special logic to handle noisy signals.

Nurm MName

Formula

1 |C‘,fcles

|@C}-dsDetsd£L‘«di';s.Gr:-L pl.Recorder_Ai 1)

e Press the Config Wizard button
application.

N

Config

g 1o initially configuring your Harmonic Analysis

e The following dialog will be shown:

12
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Auto Configure Harmonic Analysis Sheet @

To be able to auto configure this sheet you need to select one or more periodic input signals.

The selected signals are shown in the Hammonic Analysis Display.

From all these signals the spectral componerts are calculated and the results are published as data sources.
‘You can always modify the number of traces in the Hamonic Analysis Display manually.

Periodic Signals

Available Traces: Selected Traces:

The cycle signal is optional, if not entered the zero crossings of the periodic signals itself will be used.
Cycle signal: | jo jf

MNumber of hamoanics to be calculated: |10 =

Mumber of cycles used per calculation: |1 =

Show header above hamonic spectrum display

[ ok [ cancel |

e Now select the Periodic signal(s) you want to use for the calculations.

o Enter optionally the cycle signal, this is the signal which will be used to find the correct period
(t; and t, in the formulas above) around the location of the first cursor. See information
(@CycleDetect()) above.

e Enter the number of harmonics you want to be calculated

e Enter the number of cycles used per calculation.

e Your dialog can now look like:

A4192-2.0 en 13
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Auto Configure Harmonic Analysis Sheet

To be able to auto configure this sheet you need to select one or more periodic input signals.

The selected signals are shown in the Hammonic Analysis Display.

From all these signals the spectral componerts are calculated and the results are published as data sources.
‘You can always modify the number of traces in the Hamonic Analysis Display manually.

Periodic Signals
Selected Traces:

Active gDrve Recorder_Ai_1
Active eDrive Recorder_Ai_2
Active eDrive. Recorder_Ai_3

Available Traces:

Display

Formula

The cycle signal is optional, if not entered the zero crossings of the periodic signals itself will be used.

Cycle signal: Formula Cycle

MNumber of hamoanics to be calculated: |10 =

Mumber of cycles used per calculation: |1 =

Show header above hamonic spectrum display

ok | [ Cancel

sl

e Press the OK button and the system will configure the Harmonic Analysis sheet and will also
do the calculations.
e The result can look like:

aempiey

DUy

$92UN05 2380

SI05UD5

Ses

< Untitled - Perception (Primary)
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A ETT— 2 [rroce
8 ]
= - DC
. § RMS
Block Auto Re- E S |tHD
Calculations Calculate = %
- | = =
Configuration e S e
8
E
£
]
ol B : .
Proper - @l Config
ties Wizard 2
3
4
5
6
Page 1 X<1849683005  AX=18.49883%05 z
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Harmonics Display *

PeakSpectrum_O [A]

10.00

1.000

100.0 m

10.00 m

i3
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-0.0121A
1.277A
54%
18.485
18.505

Amplitude [A] Percentage [%)] Frequency [Hz]

1.804 100 50.0601
0.021 1138 100.12
0.017 0.968 150.18
0.006 0.357 200.24
0.043 2.308 250.3
0.003 0.157 300.36
0.013 0.711 350.421
0.003 0.147 400,481
0.005 0.299 450.541
0.003 0.186 500.601

Continuous | @ |
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e You are now ready, after you moved cursor 1 the calculations will automatically be started
again, using a new period.
e If you like the configuration you can save this in to a virtual workbench and reuse it later again.

4.4 Modify an existing configuration

If the default configuration is not what you want you can modify it.

e You can always add more traces to the Harmonic Analysis Display. The calculations are
always done on all the traces in the display; if the active trace is the cycle signal then the
program automatically will change the active trace to another trace. The cycle signal is the
signal as defined via the Harmonic Analysis Properties dialog.

The program assumes that the cycle signal can be used for all the traces you add to the
Harmonic Analysis Display.
e Use the vertical or horizontal splitters to resize the displays or coefficients table.

T Untitled - Perception (Primary) oo ==
File Edit Control Automation Hagmonic Analysis Window Sheets Help
DEeRBEBdaE @ U FEEEE e EE DR DR E By 7 u Sl v
2 EB Active-PeSedive data v 027RAW data only | [ Settings | [£] Information | [ Formuia | [} Report | ] Save/loadSheet L. Harmonic Analysis
&
° Calculations o | Trace i3
z o (F 50.06 Hz
g I
g E/ B DC -0.0121 A
& £[rrs 12774
Block Auto Re- T
g Calculations Calculate || 0.0
z ) aﬁ-o tl 18.48s
g Configuration Ul  |s0s
» !ﬁ * % [a] [%] | Frequency [Hz]
8 - 1 1.804 100 50.0601
a Proper- [l Config | Create
w ties Wizard table 2 0.021 1138 100.12
g 3 0.017 0.968 150.18
B a4 |o.00s 0.357 200.24
A 5 0.043 2.398 250.3
| | s 55 35 0s 255 S 35s 0s 35 6 0.003 0.157 300.38
I |1 |Page 1 0 @]« + (@[ @] [ro] ][] X=18.4085390 = NX=18.4985399 = 7 |o.013 0711 350.421
L — 8 0.003 0.147 400.481
il F I 9 0.005 0.299 450,541
kS
= 10.00 10 |0.003 0.186 500.601
=
m
L4
z|%g 1000
El ¢
8 S
5 100.0m
@
-4
[7]
2
S 10.00m
o
1.000 m
0
‘ m f
Acquisition Status: | Idle | Active Recording: | P65 edrive data v 027 RAW data only.pnrf | User Mode: | Continuous | @ |

Proper -
e Press the Properties button es o modify various properties.
e The Harmonic Analysis Properties dialog has four different tabs:

o Signals Tab
You can change:
e The cycle signal
e The number of harmonics to be calculated
e The number of cycles per calculation
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Harmonic Analysis Properties @

Signals | Data Sources I Hamonic Display I Coefficients Table|
The cycle signal is used to find the cycles in the trace to be analysed. If no cycle signal is
defined then the zero crossings of the trace ortraces itseff will be used.
The function @CycleDetect() can be used in the formula sheet to generate a cycle signal.

Cycle signal:  Formula Cycle )._)

Number of hamaonics to be calculated. (10 =

Mumber cycles used per calculation. 1 =

0K | [ Cancel

o Data Sources
For some of the harmonic calculation results it is optional weather or not you want

them to be available as data sources. These are:
Ay, By and ¢, (in radians or degrees)

For some hamonic calculation results you can select if they have to be available as data
sources.

[ Ak coefficient
] Bk coefficient
pk in degrees
gk in radians

o Harmonic Display
The X-axis of the Harmonic display can either be set to Frequency or Order.
The spectral values can be the peak amplitude or the RMS of the amplitude

Coefficents Table

K-Fods
(©) Frequency
@ Order

Spectral value
@ Amplitude
) BMS value

o Coefficients Table
The coefficients table can show a percentage column, the 1% harmonic or
fundamental frequency is set to 100% the other spectral components are related in

percentage to this value.

Signals | Hamonic Display |/

Show percentage column.

e Use right mouse click on the displays to change the setup or properties. For the Harmonic
Analysis Display you can use the Perception user manual to see what possibilities there are,
however the spectral display called Harmonics Display works differently because it is not a
standard Perception display.

16 A4192-2.0 en
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Harmonies Display ¢

10.00
<
£ 1.000
=
g Auto scale Y-axis
== Auto scale X-axis
“ 4000m
Copy as picture
Post to Word
Print...
10.00 m
Properties...
1.000
nﬁ.ﬂﬂﬂ 100.0 200.0 300.0

400.0

Frequency [Hz]

600.0

You can also use the toolbar buttons; they only appear when the spectral harmonic display is

selected.

|2y | e B O | W

e Viathe properties menu you can modify the Spectral display, most properties are self-
explaining and most of the time the default settings will be OK.
Properties : ‘Harmonics Display’ @
Display name
Display name: Hamonics Display
| Show display sidebar
Header
Header tesd: Signal: *{Hammonic Active. TrmceMName!Value}' Fundameni |i|
Forit: Select... | | Show header
Background: |~ | [T R —
Show
V| Grid
Subgrid
Zero Y-Axis line
Zero X-Fuis line
Control bar
Cursor reading
Colors
Background: | I ~ | Sub grid: | I |
Grig: [ I | Text: | I ~ |
[ ok [ canesl || 2esty |
Some properties which might be interesting are:
o Header text
You can modify the header text above the Harmonics Display; you can use data
sources to create a dynamic header. If you have used the Configure Wizard you see
the following header definition text:
A4192-2.0 en 17
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Signal: '"{Harmonic.Active.TraceName!Value}' Fundamental Frequency =
{Harmonic.Active.FO1!Value ####.!1Units}  Fundamental amplitude =
{Harmonic.Active.Value.RMS.ABO01!Value ####.!Units}

This results in the following header:

It is also possible to switch off the header.

o Report Setup settings

Those settings will be used when you want to use this display at a Perception report.
For more information see chapter reporting.

¢ You can modify the Coefficient Table; this table is a standard Perception user table,
information on how to modify this can be found in the standard Perception user manual.

4.5 Reporting

The Harmonic Analysis sheet contains three main components, two displays and a table; all those
components can be used by the report sheet to create nice reports. Read the Perception user manual
to see how the standard Perception display and user table can be used by the report sheet.

The spectral Harmonics Display however is not a standard Perception display and therefore it works
different when you want to have this display at your report. You should use the report Image
component and use the Harmonics Display as the local source.

Steps for using the spectral Harmonics Display at a Perception report:
o Before you start make sure the layout of your display is OK for you

e (o to the report sheet
e Select the Image in the Tools panel and drop it on the report

e Select the Harmonics Display as the local source

Properties of Image 1001 @

Source

Extemal Browse...

@ Local | Hamaonics Display o |

Size:

Width: 21431 (mm

L @En -

Height: 9393 mm -

Fitting
No fitting Center image
Fit image to frame ‘@ Fit image proportionally

Fit frame to image

OK | [ Camcel ][ Aoply

18
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e Preferred setting for fitting is: Fit image proportionally however you can use a different setting
as well. The best choice also depends on the harmonic display Report Setup settings.

Properties : 'Harmonics Display’ @

Traces Setup | Data Sources Envelopesé'
Show

Grid

Subgrid

Color

Black on white

@ Coloron ||:|'|
As-is (WYSIWYG)
Size
Fixed size
ok | [ cancel | [ Aepy |

e You just can experiment and find out what you like the most.
e An example of a report:

I Achen - sCrve GOLD enampie dats Phase 1 Star ACH 204 08 v3003 ] Setwngs 1] iformaten S Permda | E] Report | |, Harmonic Analysis |

Tools S

— e —— by’ 7 i
‘ m H A ‘ 10.00
PAYEYE]
-)3 -)a H F@” HI_J ';1 100.0m

Bl 4P . : o
Object Attributes b o
|@| &l L= 1.000 7 s 3008 400.0 5000 00

Frequency [Hz]
X 1309 [mm | t - i

=y 1701 [om -

o7 W 18739 [mm ]

Ih e [mm =]

4.6 Harmonic Analysis Data Sources

After the calculations have been done the various results are available as data sources. Per trace (as
shown in the Harmonic Analysis Display) there will be a sub tree in the main entry called Harmonic.
There is also always a sub tree called Active. This Active tree is a copy of one of the trace trees, and
is controlled by the Harmonic Analysis Display. The results of the harmonic calculations of the active
trace in the Harmonic Analysis Display are also available in the Harmonic.Active tree in the data
sources. By doing this the Coefficients Table and the spectral Harmonics Display will be
automatically updated when another trace is selected in the time display. Both these components are
linked to this active data source tree.
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In the picture above you can see that there are three results of three traces called i_1,i 2 andi_3

Data Sources 0O X

Next to this you can see the Active tree.

All these trees have the same structure.

— armonic
+] I] Active

1
=] Frequency
=] Periad

FTR

b TTaceMame

+g Value

Each sub tree has a TraceName field; this is the name of the trace used for the calculations.

The sub trees are:

Frequency

FO1 to FO5 are the harmonic frequencies, where FO1 is the fundamental frequency
The number of frequencies depends on the selected number of harmonics to be calculated, in

this example this was set to 5

= Frequency
D HUM

iye3 FOL

23 FO2

a3 FO3

--ay FO4
HUR

~-44% FOS

Period
The period contains:
o DC s the DC component
Mean the mean value of the selected cycle
RMS the RMS value of the selected cycle
THD the Total Harmonic Distortion of the selected cycle
o is the standard deviation of the selected cycle
t; the begin of the cycle
t, the end of the cycle

O O O O 0 O

Value

This section contains information on the various harmonic coefficients:

o Peak: The values are related to the signal Peak amplitude value,
o Percentage: The values are related to the fundamental frequency
o RMS: The values are related to the RMS value of the signal

Peak
-1 Percentage
i-f25] RMS

The Peak tree looks like:

20
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..... s ADT

..... g A

..... 03

..... g

..... i ADS
..... ot ABDT
..... Saa ABOZ
..... o ABO3
..... Nt ABD4
..... ot ABOS
..... e B0
..... By
..... ne B03
..... By
..... 2 BOS

..... 2 PeakSpectrum_F
..... EEE PeakSpectrum_0O
..... 25 @d_01

..... T3 pd_02

..... S od 03

..... T3 wd_04

..... 25 @d_05

..... tes @r_01

..... hes r_02

..... Yes pr_03

..... e or_04

..... Y25 @r_05

In this example the number of harmonics is 5; the various data sources have the following
meaning:

e AO01to AO5 are A, where k = 1 to 5 in the formula below.
e BO01toBO05 are B, where k =1 to 5 in the formula below.

o)

f(t) =DC+ 2 ( Ay cos (27;kt) + B, sin (27;;“))

k=1

e ABO1to ABO5 are AB, where k =1 to 5 in the formula below.

AB), = /Akz + B,*

e @d _01to ¢d 05 are ¢, in degrees where k =1 to 5 in the formula below
e (r _01to ¢r_ 05 are ¢, in radians where k = 1 to 5 in the formula below

QO = acos(ABk)

e PeakSpectrum_F is a waveform data source constructed from the spectral
components the y-axis are the values ABO1, AB02, etc... the x-axis is the frequency in
Hz.
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e PeakSpectrum_O is a waveform data source constructed from the spectral
components the y-axis are the values ABO1, AB02, etc... the x-axis is the order of the
harmonic.

Remark: The green marked data sources are optional; they can be disabled via the
properties dialog!

The Percentage tree looks like:

=& Percentage
.t A
LM AB02
.84 ABO3
P
.t 05

The harmonic values are now expressed in percentage, where ABO1 is set to 100%, the other
values are related to this value.

The RMS tree looks like:

..... W g
..... % RMSSpectrum_F
..... Z2 RMSSpectrum_0O

All the variables have the same meaning as the described for the Peak tree, except that now
the values are RMS (= Peak values divided by V2).

4.7 Harmonic Analysis Menus and Toolbars

The Harmonic Analysis sheet comes with the following menu and toolbar

Harmonic Analysis

1
& Load settings ﬂﬁ L_.:
k2 Savesettings
About

Move Sheet 'Harmonic Analysis' to »
The menu items or toolbar buttons have the following functionality:

. 3 Load settings
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The configuration of the Harmonic Analysis sheet can be saved to and loaded from a
Harmonic Analysis Settings file (*.pHAS). This mechanism is the same as for example the
formula sheet where the configuration can also be saved and loaded from a *.pFormulas file.
Via the Load settings menu you can however also load the Harmonic Analysis configuration
from an existing Virtual Workbench or an existing Experiment.

| Harmonic Analysis settings File (pHAS) (*.pHAS) |

Out of a Virtual Workbench (.pVwhb) (*.p\Vwh)
Out of an Experiment (.pnrf) (*.pnrf)
“All Files (*.%)

o ki save setting
Saving the existing configuration into a separate Harmonic Analysis Settings file (*.pHAS).

4.8 Persistency

The setup of the Harmonic Analysis Sheet is saved just like other setup settings of Perception into a
virtual workbench file (pVWB) or recording file (oNRF). If you reopen a recording file or virtual
workbench file the Harmonic Analysis sheet will be set the same as at the moment of saving.

4.9 When does re-calculation happen

In the menu there are two buttons related to the Harmonic Analysis calculations:

o)

Block Auto
Calculations Calculate

The first button is used to block or unblock the automatic recalculation of the Harmonics when moving
the 1% cursor. If the recalculations are blocked the button looks like:

The Re-Calculate button can be used to force a re-calculation.

The picture below shows the cycle signal (purple) and the periodic signal to be analyzed (yellow).
The time markers t; and t, show the used cycle. When moving the cursor outside the current cycle a
re-calculation will happen; this happens of course when the Block Auto Calculations is enabled.
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4.10 Use time markers to show selected cycle

In the picture above you see two time markers which indicate the start and end of the used cycle. We

will describe here how you can do this.

e Make sure you have Idone a calculation and all information is available as data sources
e Add atime marker. =/ You can do this by right mouse click at cursor 2 or use the toolbar

button

e Change the properties of the time marker as follows:

Marker 'DMO01" Properties

Size: | Small -
Style: | Open -
Hide Izbel

Marker name: DMD01

Type: |Diamond - V| Anghor 1 fx):

Maricer type: Trace marker. linked to: Signal1
Label text: t1
less -
Anchor format Automation

Hamonic.Active. Period 11

-189.2mA

e Create a second time marker and now use as label text t2 and set the Anchor 1(x) to

Harmonic.Active.Period.t2

¢ If you now move the cursor you will see the time markers are automatically repositioned to the

correct start and end of the used cycle.

24
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4.11 Table creation Wizard

The table creation wizard can be used to create new or modify existing user tables. This wizard uses
the data sources as created by the harmonic analysis calculations. You can interactively setup a table

layout.

The wizard can be started via the Create table

Analysis sheet.

R

Create
table

button at the menu panel of the Harmonic

Harmonic Analysis Table Wizard

Welcome to the Harmonic Analysis

Table Wizard

This wizard enables you to create a new user table or modify an

existing user table,

It will use the data generated by the harmonic analysis calculations.
This data can be found in the data sources window and are all

behind the sub tree "Harmonic”

The next page looks like:

Cancel B: Net | [ Fmish..

Harmonic Analysis Table Wizard @
Trace Selection
Select the traces to be used by the new table %

Available Traces O Selected Traces n

M -

N 0 O

5 2

W

-Active trace-

| Cancel | | < Back | | Neat | | Finigh.... |

At the left you see the names of the traces as they are available in the Harmonic Analysis Display.
However there is one extra item called -Active trace-, you should select this if you want to use the
calculated results from the Harmonic.Active tree.
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Data Sources 0O X

Active
Display
Formula
Harmanic

Select the traces from which you want to use the calculated results. In the picture below M, N, S and W
are selected.

Harmenic Analysis Table Wizard

Trace Selection
Select the traces to be used by the new table

A [

Available Traces Selected Traces @
M M
; 0!
s 5 0
W W
-Active trace-

Cancel | [ <Back |[ Ne¢ |[ FEnish.

The next wizard page shows the Header Lines selection. Via this page you can select which Header
Lines per trace should be shown in the user table.

Harmonic Analysis Table Wizard @
Header Lines
Select the header lines per trace ﬁ
Headerlines: |7 =
Header line 1 Trace v Wase .-
' 1300 v
Header line 2 o '. v 1
Headerne 3 ot Header Lines
™0 oo
Header line 4 " "".
Header ne 5 -
Header line 6 D] Ovder Amphtude (A] Percestage (%) FTreguency (M)
1 ] 3¢ 100 %
Header line 7 t2 -
: »0.»
3 S 30 »oLy
4 . L™
s 3 o 0Ly
[ Comcel |[ <Back |[ Net |[ FEnish.. |

The next wizard page you can select the columns definition. Per calculated order there will be a row
added into the user table. Via this page you define which fields should be shown per order results line.
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Harmonic Analysis Table Wizard @
Select the columns per trace
Columns selection %
MNumber of columns pertrace: |4 $

Column 1 Column 2 Column 3 Column 4
[Order V] [Ampl'rtude v] [Percentage v] [Freql.lenc*_.r -
Trace

¥ 1300 =,

=

TN MLy

THD

L] b -

u v=  Columns per Trace

wdes Amphtude (A] Perientage || | reguency | M

L]

i

|

.

s

[ GCancsl |[ <Back |[ MNew || Fmsh. |

The next wizard page is used to define how the trace blocks should be layouted in the targeted user
table. In the example below we have chosen for two trace blocks horizontal and also two blocks

vertical.
Harmonic Analysis Table Wizard @
Table Layout
Table layout selection ﬁ
Number of traces: 4

Trace 1

Number of traces horizontal: |2 1=

oeer | Amabtads [A] Pesceatipe (%] Freqeescy [Mz]  Order Ampbtede [A] Percentage [%] Fremuency M)

Mumber of traces vertical: 2

Trace W
P
L8 04
R T i e
THD 038
L] ST
L 5308w
eder  Ampltede [A] Peroestage [%] Freguescy [Mz) Ordicr | Ampbtude [A] Percentage [%] Freguency W]
2 04 -0 wnn 2 on R »0.8
3 2003 1.4; 3 013 1134 w117
oS (2] L 52015
5 0 o5 650195
[ Cancel |[ <Back |[ Med || Fiish.. |

The next wizard page is used to see how the table will look like with the so far selected settings. This
step is only for convenience and can also be skipped. If the layout is not what you expected you can go
back and change the selections.
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Harmonic Analysis Table Wizard

Create a preview of a new table layout

Shows a preview of the new layout in the example table below, this step can also be skipped.
This step is only for giving you feedback on how the table will look like.

ImE

o 1 |Trace M Trace M
S 2 |r 1300Hz F 1300 Hz
5 1 |bpc ov DC oA
= 4 |RM5 0.741V RMS 0.761A
E 5 |THD 0.311 THD 0.399
g |E1 50.77 ms 1 50.77ms L
7 &2 53.08ms &2 53.08ms 1
8
5 | Order Amplitude [V] | Percentage [%] | Percentage [%a] Order Amplitude [V] | Percentage [%o] | Percentage [%o]
10 |1 1 100 100 1 1 100 100
11 |2 0.25 25.03 25.03 2 0.35 35.03 35.03
12 |3 0.15 15.03 15.03 3 0.13 13.03 13.03
13 |4 o1 10.04 10.04 4 0.11 11.03 11.03
14 |5 0.05 5.042 5.042 5 0.09 9.046 9.046
15
16 |Trace 5 Trace W
7 ||F 1300 Hz F 1300 Hz
18 |DC DA DC oA |
N ——— S i = S +
Create preview of new table layout
[ Cancel |[ <Back |[ MNet |[ Fnish. |

When you are pleased with the layout you can select an existing or create a new table and configure
this table with your new configuration.

Table:

Harmaonic Analysis Table Wizard

Create new Table or modify existing Table

Select an existing table or let the wizard create a new user table at a new sheet,
Select '-Create new table-' in the selection table list if you want to create a new
result table,

Coefficients Table -

When the table selection is OK click at
the Configurate table’ button to corfigure
the selected table by this wizard.

[ Conrfigurate table

[ Camcel || <Back ||

Close

(=)

R

The table selection entry shows all existing user sheets plus a -Create new table- selection. When you
select this then a new user sheet will be created and a new user table will be added to this new user

sheet.

Table: |Coefficients Table

Coefficients Table
Lreate new table-

If you have done the correct table selection press the Configurate table button to actualy configure

the selected table.

Remark: If you configure an existing table the old content will be deleted completely and will be

overridden by new data.

If the Wizard does not excactly produce the content as what you want; you can always manualy

change the user table.

28
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For example if you do not like the formatting of the Frequency column in the table below.

'. » 1 |Trace M

o 2 |F 1300 Hz

0

L 1 |pC ov

B

= 4 |RMS 0.741V

é 5 | THD 0.311

‘_I; § |t 50,77 ms

o t2 53.08 ms

g 7

= 2

T 5 |order Amplitude [V] | Per ge [%] | Frequency [Hz]
10 (1 1 100 1300.39
11 2 0.25 25,03 260078
12 |3 0.15 15.03 3901.17
13 |4 0.1 10,04 5201.56
14 |5 0.05 5.042 6501.95

Select all the frequency cells you want to reformat:

[%] | Frequency [Hz]

b Data Source Properties...
# p

Add

Delete

Clear

Cell Alignment
Text

Choose Font...

Table Properties

Select the 1% menu option called Data Source Properties..., this will show the Format Data Source
dialog. Now you can select the formatting of your choice.

Format Data Source

Value properties

Motation: Integer

Format
Number of digits

Sample:

(O Ml {Harmonic. M. Frequency FO11Value HHiHH

[ ok [ cancel |

This will result in the following Frequency column:

1300
2601
3901
5202
6502

ﬂ Frequency [Hz]
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4.12 Example on how to use the @CycleDetect() function

For better results we recommend to use the standard function called @CycleDetect(); The

calculations might be faster and more accurate. Information on how the @CycleDetect() function
works can be found in the Perception documentation. This chapter only shows you how this function
can help you to get better results in doing the harmonic analysis calculations.

It is very important to find the correct cycles when doing the harmonic analysis calculations, the

@CycleDetect() function is specially built for finding the correct cycles. It contains special argorithms

to make it perform better for noisy signals. One of the input parameters of this function is the

Hysteresis input parameter. The example below shows you what this can bring to you.

We have created a signal which is the addition of a 50Hz and a 200Hz sine signals, the amplitude of
the 50Hz is 555mV and the 200Hz is 444mV.

If we do the harmonic analysis without using a cycle detect signal we see the following results:

Ch Al

3 . -
2 = ‘ % F 61.62Hz
a
= [ v
a 800.0 m P DC  [-0.0008V
i £ |rms |o.549v
Tg' 600.0 m GTHD |0.835
< E t1 42685
= ]
= 400.0 m 2 42845
o
E
g
200.0 m ||
= l f/\ 1 0.421
2 0.126
0.0 jrr-——— II —-i ——————
\ I 3 0.321
I | a4 0.065
-200.0 m \ )
\ N 5 0.018
-400.0 m
-600.0 m
755 4. 42005 4.2855  4.300 ¢
Page 1 5 AEIENE R X=4.2566420 5 £\X=21 5666 ms ¥=-597
>
a8
% 1.000
=}
1]
8 =
o OI
==
a3
T 5 1w00m
o
o
(3]
1]
=
x
10.00 m
1 2 3 4 5 6
Order «

AmplLRMS [V]  Percentage [%] Freguency [HZ

100

29.83
76.26
15.52
4.618

mn

61.6153
123.231
184.846
246.461
308.076

The frequency of 61Hz is not correct, you can see from the picture that t1 and t2 are the found zero
crossings which were used.

If we now however use the @CycleDetect() function as shown below, we get better results.

MNum MName

1 cycle

Formula Units

2CycleDetect{fctne. Group1. Recorder 4 Ch_A1; 0; 300m)

The detection Level is set to OV and the Hysteresis is set to 300mV.
The cycle signal is the red signal below. You can see that the calculated results are now correct
because t1 and t2 are better.

30

A4192-2.0 en



I
o
<4

Harmonic Analysis Sheet

Reen R ' chat
£ (10 ]
L} . -—
o - ‘ 2| F 50.01Hz
@
2 [~ v
a 800.0 m n DC  |-0.0008V
é S| RMS |0.501v
2 T
o 600.0 m 2| THD |0.799
< Sl |azses
g S
= 400.0 m 2 |4.286s
=]
E
; AmpLRMS [... | Percentage [... |Freguenc..
2 1 0.391 100 50,0125
______________________________________ 2 0 0.062 100.025
3 0 0.075 150.038
200.0 4 0.313 79.57 200.05
-200.0 m
5 0 0.116 250.063

-400.0 m

-600.0 m

Pags 1 BK v (@) @] (v (] ) (][] X=4.2566420 5 £X=21.5666 ms Y¥=-597

1.000

Harm onics Display ¢

RMSSpectrum_0O [V]

100.0 m

10.00 m 0

3
Order

The CycleDetect signal has also a parameter called SuppressTime, you can use this when you
already know the main frequency to be expected, you then calculate the minimum required duration of
half a cycle and use this value as the SuppresTime.

4.13 Example using the formula sheet for creating test signals

To understand the working of the harmonic analysis calculations it might be helpful to generate some
test signals using the formula sheet. The function @SineWave() can be used for this. The picture
below shows an example of a simulated periodic signal by adding various sine waves with different
frequencies and different amplitudes.
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Num MName Formula Units
1 51 2*@Sine A
2 2 0.4°@Sin ( R
3 s3 0.3 @Sin (1M;100k; 2k) A
4 54 0.7°@5Sin (1M; 100k 4k) A
5 S5 0.1°@5Sin (1M; 100k 5k) A
6 S6 0.23°@SineWave(1M; 100k:5k) A
7 s7 0.1"@5in (1M:100k: 7k) A
8 58 0.05"@5 =(1M; 100k 8k) A
3 9 0.01°@Sine\Wave(1M; 100k 5k) A
10 S10 0.05"@5i ( A
i 511 0.7°@5Sin (1M; 100k 11k) A
12 512 0.4°@5Sin (1M; 100k 12k) A
13 513 0.3 &Sin (1M;100k; 13k) A
14 S14 0.2"@5Sine\ (1M;100k; 14k) A
15 515 0.1°@5Sin (1M;100k; 15k) A
16 516 @Sing\wWave(1M; 100k 16K) A
i S17 “@Sin ; A
12 518 5" @ Sine’ =(1M; 100k 18k) A
15 519 0.01°@5 (1M;100k;15k) A
20 s20 0.14°@Sine\wzve(1M; 100k 20kK) A
21 sH 0.07@Sine (1M; 100k 21K) A
22 522 0.3°@5 =(1M; 100k 22k) A
23 523 0.1°&5Sin (1M; 100k; 23K) A
24 S24 0.5"@5Sine! (1M; 100k; 24k) A
25 525 0.2@Si (1M; 100k; 25k) A
26

7
28 Signall |51+ 52+53+ 54455+ 56+ 57+58 + 59+ 5104511+ 512+ 513+ 514 +515+ 516+ 517+518 + 519+ 520521 + 522 + 523+ 524 +525  |A
29
30 Cycle @CycleDetect(Signall; 0; 0.5; 0.25/1k)

You now can use the signal Formula.Signall in the Harmonic Analysis sheet, for the cycle detection
the formula Formuls.Cycle is used. The results are shown below. You now can check if the calculated

amplitudes are simular to the amplitudes as entered in the formulas.

‘\\1"\\\\\\"\'\'N‘W\\'\\‘\\'HN“(\\'\\\'\\‘\ U
\MW )

160.0 ms

Harmonic Analysis Display *

| |Pagen 4 B « BEE) me\ﬂ\ﬂ X=48.7564 ms AX=848.8 s Y=-1.480.
>
&5
2 1000
2
[=]
3
=
o
E _
5| <L
= o 1.000
£
=
5]
®»
o
5]
=
T 1000 m
o
10.00
™

Coefficients Table ¢

—
-0.0004 A
L611A
0.545
49.00 ms
50.00 ms

Amplitude [A] |Percentage [%]

2 100
0.4 20
0.3 15
0.2 10
0.1 5.001
0.23 115
0.1 5.002
0.05 2,502
0.01 0.504
0.05 2,503
0.2 10
0.4 20
0.3 15
0.2 10
0.1 5.004
0.23 115
0.1 5.004
0.05 2,505
0.01 0.506
0.14 7.005
0.07 3.505
0.32 16.01
0.1 5.006
0.5 25.01
0.2 10.01

Frequency [Hz]
1000
2000
3000
4000
5000
6000

8000

5000

10000
11000
12000
13000
14000
15000
16000
17000
18000
19000
20000
21000
22000
23000
24000
25000
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5 Harmonic Analysis RPC calls

This section describes the Harmonic Analysis RPC calls. These calls are only interesting for when you

want to initiate the Harmonic Analysis calculations from within your own software program; for example
from your own LabVIEW program. You can do the harmonic analysis calculations at a time specified by
you; when the calculations are ready you can read the results into your own program.

For more information on RPC and Perception we will recommend to get the appropriate information
from the HBM web site section Products — Software — Perception — RPC.

HBM

m Services Solutions Support Tips & Tricks Training & Events About Us

Transducers & Sensors

>

» Load Cells
P Strain Gauges
| 3

Data Acquisition Systems
(DAQ)

» Signal Conditioners

» Weighing Electronics &
Weighing Indicators

¥ Software
¥ Data Acquisition Software
» catman
» catman Enterprise
¥ Perception
» What's new
» API
» PNRF
¥ RPC
» Csl
» Drivers

» Somat InField

HBM = Products » Software = Data Acquisition Software > Perception » RPC

RPC - Remote Procedure Call

The RPC option enables Perception to be remately A S
controlled. @
RPC is a powerful, robust, efficient, and secure inter-
process communication (IFC) mechanism that enables
data exchange and invocation of functionality residing in a
different process. The RPC interface can be used o
control the Perception software and the GEN series data
acquisition equipment from another custom program. This
custom controlling program might run on the same PC as Perception but (more often) it also
might run on another computer on the local area network. This other computer can be a
Windows-based platform but also Linux and Unix based platforms are used as overall controlling
computers.

@ e

= Functions: Control Perception softwars from an external computer/application on
Windows®, Linux, Unix, Mac 08 X

« COM Interface: All RFC commands have a COM wrapper for easier Windows software
integration.

= Available Basic Commands: Load and Save Perception setup files, Setup Recording, set
and review Hardware Settings, Start/Stop/Pause/Trigger, monitor Live data.

* Examples: C++ and C# gefting started example programs supplied for windows, source
code included. Unsupported Linux getting started example on request only.

» LabVIEW Integration: LabVIEW getting started example using RPC/COM available.

s software and Firmware Downloads

The RPC Harmonic Analysis Sheet implementation is using the general RPC function

ExecuteCommand():

HBM - RPC/COM Perception Interfaces

ExecuteCommand Method (Topic, Item, Command)
Namespaces = REC COM » [PerceptionCOM = ExecuteCommand(String, String, String)

c#

)

Executes a command as described by string Command

= Declaration Syntax

void ExecuteCommand(
string Topic,
string Item,
string Command

Visual Basic Visual C++

=/ Parameters

Topic (String)
1D of the handler of the command

Item (String)
Additional information which can be used by the handler of the command

Command (String)
String which contains a description of the command to be executed
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There are a number of Harmonic Analysis Sheet related RPC calls:

RPC call to check if the calculations are still busy

RPC call to force a recalculation

RPC call to do a calculation at a specified time.

RPC call to get all trace names used by the calculations

RPC calls to get and set the number of harmonics to be calculated
RPC calls to get set the number of cycles used per calculation

Note: You can only use RPC when the Remote API key item has been enabled! This item is a cost
option and can be ordered at HBM.

You can check if the option has been enabled by looking in the Perception main menu: Help — About
Perception — More.. dialog.

Remote API: control Perception using the SOAP interface or using RPC calls,

e

5.1 RPC IsCalculating Call

This RPC call is used to check if the Harmonic Analysis sheet is still busy with calculating the various
harmonics. It is recommended to check this “IsCalculating” flag before you start a new calculation or
change some settings.

Below you see how you can create your own function to check if the calculations are still busy.

private bool IsCalculating/()
{
string strBusy;
m_Perception.ExecuteRequest ("HarmonicAnalysis", string.Empty,
"IsCalculating", out strBusy);
int nBusy = 0;
if (int.TryParse (strBusy, out nBusy))
{
if (nBusy != 0)
return true;
}
return false;

}

In the above example you see that the ExecuteRequest function returns a string called strBusy. This
string contains an integer value, where 0 means that IsCalculating is false and all other values mean
that IsCalculating is true.

5.2 RPC Recalculate Call

The recalculate command acts the same as what happens when the Re-Calculate button is pressed.
The Harmonic Analysis Sheet will do a recalculating using the current cursor 1 position.

The call looks like:

m Perception.ExecuteCommand ("HarmonicAnalysis", string.Empty, "DoReCalculate()");
Where:

private PerceptionCOM m Perception = new PerceptionCOM() ;

Before you do this call, make sure that you are connected to Perception!

m Perception.SetServerAddress ("localhost");
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m Perception.ConnectToServer () ;

5.3 RPC Calculate at specified time Call

This call is used when you want to force a recalculation at specified time.
The call looks like:

m Perception.ExecuteCommand ("HarmonicAnalysis", string.Empty,
"DoCalculateAtTime (0.02)");

The specified time in this example is 0.02 = 200ms.

Attention: Use the correct decimal symbol! If you are not sure which decimal symbol you should use
then check the Windows Region and Language settings.

5.4 RPC call to get all trace names as used by the calculations

Via this call you get a list of all trace names used by the harmonic analysis calculations.

string strTraceNames = String.Empty;
m Perception.ExecuteRequest ("HarmonicAnalysis", string.Empty, "GetTraceNames", out
strTraceNames) ;

strTraceNames contains a semicolumn separated list of trace names.

5.5 RPC call to get the number of calculated harmonics

You can use this call to get the number of calculated harmonics.

string strHarmonics;
m_Perception.ExecuteRequest ("HarmonicAnalysis", string.Empty,
"GetNumberOfHarmonics", out strHarmonics);

strHarmonics is a string containing the number of harmonics.

5.6 RPC call to set the number of harmonics to be calculated

You can use this call to set the number harmonics to be calculated.
The example below sets the number of harmonics to 10.

m Perception.ExecuteCommand ("HarmonicAnalysis", string.Empty,
"SetNumberOfHarmonics (10)") ;

5.7 RPC call to get the number of cycles used by the harmonic analysis calculations

You can use this call to get the number of cycles used by the harmonic analysis

string strNumberOfUsedCycles;
m_Perception.ExecuteRequest ("HarmonicAnalysis", string.Empty,
"GetNumberOfUsedCycles", out strNumberOfUsedCycles);

strNumberOfUsedCycles is a string containing the number of used cycles per calculation.

5.8 RPC call to set the number of cycles used by the harmonic analysis calculations

You can use this call to set the number of cycles used per calculation.
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The example below sets the number of harmonics to 2.

m Perception.ExecuteCommand ("HarmonicAnalysis",

string.Empty,
"GetNumberOfUsedCycles (2)") ;

5.9 Getting the Harmonic analysis calculated results

As you can read above all calculated results are available as data sources; see chapter “Harmonic

Analysis Data Sources”.

Via the RPC commands DSGetNumericalValue, DSGetUnits and DSGetStringValue you can read

them from Perception.

HEM - RPC/COM Perception Interfaces

DSGetNumericalValue Method (DataSrcPath, Value, TimeOfUpdate)
S

MNamespaces » RFC COM » [PerceptionCOM » DSGetNumericalValue(String, Double, Double)

Get numerical value of the specified datasource

=l Declaration Syntax

c# Visual Basic Visual C++

void DSGetNumericalValue(
string DataSrcPath,

out double Value,

out double TimeOQfUpdate

)

=/ Parameters
DataSrcPath (String)
Path/identifier of the data source

Value (Double)
Numerical value of the data source

TimeOfUpdate (Double)

Time since start recording that value was updated in case of hardware data sources

HEM - RPC/COM Perception Interfaces

DSGetStringValue Method (DataSrcPath, Result)
Namespaces = RPC COM » [PerceptionCOM » DSGetStringValue(String, String)

Get the string value of the specified data source

= Declaration Syntax

C# Visual Basic Visual C++

void DSGetStringValue(
string DatasrcPath,
out string Result

)

=/ Parameters

DataSrcPath (String)
Path/identifier of the data source

Result (String)
String value of the data source
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HBM - RPC/COM Perception Interfaces

DSGetUnits Method (DataSrcPath, XUnit, YUnit)
Namespaces » RPC COM » [PerceptionCOM » DSGetUnits(String, String, String)

Get the horizontal and vertical units of the data source

= Declaration Syntax
C# Visual Basic Wisual C++
void DSGetUnits(

string DataSrcPath,

out string XUnit,
out string YUnit

)

=/ Parameters

DataSrcPath (String)
Path/identifier of the data source

XUnit (String)
The horizental unit string

YUnit (String)
The vertical unit string

The code below shows how the peak values of the harmonics and corresponding frequencies can be

read:
for (int i = 1; 1 <= nHarmonics; i++)
{
strDSPathName = string.Format ("Harmonic.Active.Value.Peak.AB{0:00}", 1i);
m Perception.DSGetNumericalValue (strDSPathName, out dHarmonicValue,
out TimeOfUpdate) ;
m Perception.DSGetUnits (strDSPathName, out XUnit, out YUnit);
strDSPathName = string.Format ("Harmonic.Active.Frequency.F{0:00}", 1i);
m_Perception.DSGetNumericalValue (strDSPathName, out dFrequency,
out TimeOfUpdate) ;
listBoxl.Items.Add (string.Format ("{0:00}: {1} {2} - {3} Hz",
i, dHarmonicValue, YUnit, (int)dFrequency)):;
}

The output of this code can look like:

Hamorics

01: 1.00000003333832 A - 1300 Hz

02: 0.40000006882374 A - 2600 Hz

03: 0.300000103435537 A - 3500 Hz
04: 0.200000138173532 A - 5200 Hz
05: 0.100000172559827 A - 6500 Hz
06: 0.10000020633303 A - 7800 Hz

07: 0.0400002413480675 A - 5100 Hz
08: 0.030000275131327 A - 10400 Hz
09: 0.150000309792521 A - 11700 Hz
10: 0.0500003453882277 A- 13000 Hz
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