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Manual

Introduction

The LookALF software package is designed for viewing, mathematical
processing, graphical analysis and documentation of test results recorded us-
ing external analog-to-digital conversion devices of ADClab LTD.

List of compatible devices: Voltmeter S-Recorder-E, S-Recorder-L, S-Re-
corder-2-16, Flash Recorder-2-16, Flash Recorder MITX series, Flash Re-
corder-3 M1-6 modifications.

Preparing to work with the program.

LookALF software is supplied with a measuring device of our company.
You can download the current version of the software on the official website:
www.ADClab.ru



http://www.adclab.ru/
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1. To start working with the software package, you should:
Open the link: www.ADclab.ru ;
Select «Software — LookALF»
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3. Open the app LookALF
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Pic. 3




Look.alf software

The LookALF software package is a universal software tool for post-pro-
cessing and correct analysis of the recorded data of the conducted experi-
ment.

Thanks to a variety of functions, LookALF allows you to present experi-
mentally obtained data in graphical form, display time and parametric de-
pendencies, perform graphical measurements, compare measurement graphs
with each other and with graphs of various measuring devices.

Simultaneous work with several windows inside the program is possible,
also with a large number of graphs, it is possible to work on several monitors
for the convenience of locating and comparing a large number of necessary
parameters.

The software package has a set of functions for mathematical data pro-
cessing. One-time processing can be carried out using various methods for
sequential multi-stage data processing. The processed data is also displayed
on the screen in graphical form.
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Software design:

The program window is a space for placing a large number of graphs. With
the help of labels placed on the graph, the range and amplitude of the signal,
its duration are measured. You can also see the sampling rate for each chan-
nel.

There are tabs on the top panel:

o File:

e "Open a file" in .alf format, open previously viewed files "History",
"Close the graph window", "Close all graph windows", "Save the
processed file", "Save a file fragment (selected channels)", "Exit the
program";O6paborka (MaTeMaTHUeCKHe (YHKIIMH) — OTACIBHBIN
pa3acen OnMCaHusA,

e Settings:

«Settings» - is meant for working with devices and channels,

e «About» (Actual software version).
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The_bottom panel displays the current information of the recorded file:

I . S e U T —— .

" Pic.5 The bottom panel

Tab. 1

HaunmenoBanue
rapamMerpa

Ormucanue

KoppekTupoBka

Y1

Mark Nel axis Y cho-
sen channel

Shows the Y-axis
value at a specific
point

You can set the mark
in the "Parameters"
section by selecting
the necessary channel.
Moves with the left
mouse button held
down

Y2

Mark Ne2 axis Y cho-
sen channel

Shows the Y-axis
value at a specific
point

You can set the mark
in the "Parameters"
section by selecting
the necessary channel.
Moves with the left
mouse button held
down

dy

The difference be-
tween the values of the
marks Y1 and Y2 on
the ordinate axis

Depends on the set
marks Y1, Y2

L1

Horizontal mark Nel
(line).

It is not fixed to a spe-
cific point, you can
track the change of the
graph over the entire
duration of time

Moves with the mouse
and the Shift key held
down

L2

Horizontal mark Ne2
(line).

It is not fixed to a spe-
cific point, you can
track the change of the

Moves with the mouse
and the Shift key held
down

8
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graph over the entire
duration of time

dL

The difference be-
tween the values of the
L1 and L2 marks along
the abscissa axis

Depends on the set
marks L1, L2

dT

The time passed from
Y1 to Y2, assigned to
the real time of the ex-
periment

Depends on the set
marks Y1, Y2

T1

Current time of the set
mark Y1

The time of the set
mark Y1 from the be-
ginning of the experi-
ment, or the real time
of the study, depend-
ing on the selected
value in the "Parame-
ters" window

T2

Current time of the set
mark Y2

The time of the set
mark Y2 from the be-
ginning of the experi-
ment, or the real time
of the study, depend-
ing on the selected
value in the "Parame-
ters" window

F(Hz)

Sampling rate

Touku

Duration of measure-
ments  (number  of
points of the recorded
file)

There is also a file scroll slider on the bottom panel.

The program can open several files in different windows, save the file in
text and alf formats as fully graphics and separate channels, remember the
history of previously viewed files, perform mathematical transformations,
and work with devices and channels together and separately.
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®dopmar ¢aiina ALF float

Tab. 2

Offset OnvHa Tun 3HayeHue

6aiit 6ant

0 24 CTpoKa Bceraa coaepxut “ADCLABFFS” n npo6enbl, Hauano 3aronoeka ¢aina

24 8 int64 Bocemb Hynesbix 6anT

32 24 CTpoka Bcerga copepxut “SAMPLES_FORMAT”

56 8 Int64 Bcerga 0x00000014(20) u 0x00000000, AnMHA CTPYKTYpPbI

64 4 Unsigned Macka, Bceraa pasHa 7

68 4 int Y1CNo 3anucaHHbIX KaHanos B daine, aanee 0603Hayaercs Kak “K”

72 8 double YactoTa BbIGOPKM HA KaKAbIV KaHan (CUMHXPOHHYIO napy)

80 i Bant Tun Bbibopku, ana float alf Bceraa paseH 1, daiin copeput 4-x 6aiTosble BbiGopku TUNa float

81 1 Baut Homep mnagwero 3Havauiero 6uta, ana float alf scerga = 0

82 1 Baut Yucno 3Havawmx 6ut, g float alf Bcerga =0

83 1 Baiit Pexum =0

84 24 CTpoka Bcerga copepxut “CHANNELS_INFO_HEADER” u npo6enbi

108 8 Int64 Bcerga ans float alf coaepskut 0x00000014(20) 1 0x00000000, A1MHA CTPYKTYPbI

116 4 Unsigned Macka, ans float alf = 0x00000003

120 2x8 Double[2] [lnanasoH CMrHanoB B KaHanax, MUH U MaKC

136 24 BanTob! Bcerga cogepxut "CHANNELS_INFO” u ganee npo6ensbi

160 8 Int64 [AnunHa cTpyKTypbl, = 20 X K ( 4MCN0 3aNUCaHHbIX KaHANOoB )

168 20xK CTpyKTYypbI TyT NexaT CTPYKTypbl A/18 KaXKA0r0 3 K 3an1caHHbIX B paiine KaHanos. CTPYKTypa ONUCaHa HUKe

168+20xK | 24 Crpoka Bcerga cogeput "SAMPLES_RECORD_INFO” u npo6enbi

192+20xK | 8 Int64 [AnvHa CTpyKTypbl, = 8

200+20xK | 8 Int64 Cmeuwenue, =0

208+20xK | 24 Crpoka Bceraa copepxut “SAMPLES_RECORD” 1 npo6ens!

232+20xK | 8 BanTbl Bcerga 8 6awt Oxff

240+20xK | MHoro float 06nacTb 0TCHeToB (M3mepeHuit). Kaapbii otcyer no 4 6aitta tuna float. 061acTb OTCHETOB COAEPMUT
X4 nocnegosatenbHble BbiGopku. OgHa BbIGOPKA BKAOYAET NO OAHOMY OTCYETY A1 3ajaHHOrO Yucna
6aitra, kaHanos(nap). B none co cmeweHuem 68 (CM. Bbile) ONPeaenseTcs, CKONbKO KaHANIoB BKNIOYEHO B
Ao BbIGOPKY. [/IMHa 0HOM BbIGOPKM B 6aitTax = 4 X YUC/I0 KAHANOB. B CTPYKTYpax, PacnoNONKEHHbIX
KOHUa HUXKe cmelenns 168, onpeenseTca, Kakue KaHasbl BKAYEeHb! B BbIGOPKY
daitna

dopMmar CTPYKTYpbl ANA KaHana

Offset | Anmna | Tun 060 3

6ainT 6ant

0 4 int Homep kaHana

4 2x8 Double[2] [unanasoH curHana ANs KaHana, MUH U Makc

The ADCLABFF file format is used to store the data received during the
collection process. Files in this format have the extension *.alf.
ADCLABFF is a specialized binary file format developed by ADClab spe-
cifically for storing large amounts of data. This format provides the possibil-
ity of fast sequential data writing and quick access to data when reading.
The software product can be used independently of the hardware of the soft-
ware and hardware complexes, providing a service for working with alf files.
When storing data in alf files, the subsequent possibility of viewing and an-
alyzing them by the software product is provided, as well as the possibility
of converting them into files of other formats.

10
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Functionality
e Operating with graphs

For efficient operation with data displayed the device cannel sorting should be
made as itis shown below:

V1a1.1008 Y220787 dVA087786 * L1+ 38622 L2:- 28184 dLa-6 6006 * T4 15977  T1x25-07-22 15555 000 72413 Somplesd1905120.

P|c 5 Settmgs

The software package allows you to place up to 8 measuring devices
with 32 channels in each. Depending on the test performed, LookALF
will select the number of devices that participated in the recording of
this file. Figure 6 (below) shows 5 devices (Div1, Div2, Div3, Div4,
Divx 5), which corresponds to the study being conducted. Signals from
the generator were sent to 424 channels of each device, which can be
seen in the parameters window.

11
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«Settings» interface (Pic. 6) provides:

1.
2.
3.

© N A

Switching between devices,

Choose the device (example Dev1-5);

Display or hide signal curve on any available device,

1-24 numbers correspond channels of chosen device. Hide/unhide
channel by clicking left mouse button;

Choose color by pressing;

Sett the cursor on the channel in question;

Find a channel and highlight it;

Choose time set;

One can choose or cancel all channels via corresponding buttons in
the settings window;

Press apply after introducing alterations.

(I

B 1220725_155536.alf X
Devl |Dev2 | Dev3 | Dev4 | Devs |

Scale Y / cursors for v | channel

Time Scale
& Real Time " From the beginning of file

By HWro Brv [ r
B2 Brvo PBre [
Bro HBren WBrv [
Hree HWr2 Bro [
HBros Hl{rFri Bra [
HBroe HPWrue B{rv22 [
HBroo HWBrs WBeas [
HBroe HWre Wr2as [

Channel |01 v | ™ Mark
Selectall | Unselectall | Apply |

Pic.6 «Settings»

12
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Math functions and conversion

The software package provides a wide range of mathematical transfor-
mations and possibilities for building dependencies and calculating values
using various functions.

Open «Processing» tab as it is shown on the Picture Ne7.

Attention!!! Each math function is performed only for the area be-
tween the exposed marks Y1 u Y2.

B' File Processing Settings
e

IT;'J
Averaging
Moving Average H
Linear transformation
True RMS value
Add and substract channels
Table function

Pic. 7 «Processing»

1. «Show min-max» function

LookALF software can open big data files with huge data arrays. To
display high speed and short-term processes, for example impulses,
failures and fluctuations, which are difficult to search. It is much easier
to apply «Show min-max» function which operates in the following
way:

The whole data array M is divided into 1920 R pieces in case with
HD resolution, after which minimal and maximal values are calculated
in M1, M2...Mn arrays and display afterwards.

13



Look.alf software

Here is the formula to submit the results:

. Mﬂ. Mn
Min {ﬁ}'m" {ﬁ}

Here is the example «Show min-max» function:

Pic. 8 Recorded file

14
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The graph shows (pic. 8) continuous file as the result of test con-
ducted. Here you can see impulse across the record length thanks to
min-max function. This computational function can display pulse
peaks along the entire length of the recording, which avoids the loss of
some important values. This processing is useful for long-term record-
ing with a high sampling rate, which is typical for monitoring constant
measurements.

Pic. 9 Completed «Min-max»
When performing this function, all invisible pulses are displayed for a
long period and are easier to find.

2. «Averaging» function

Averaging — is equal to the sum of all the numbers of the set di-
vided by their number.

1 1
x=—zxi =£(X1+“‘+xn)

n .
=1
rae n — averaging number

n

For your information, each four-fold averaging gives an additional
level of accuracy of the measurements with respect to the random noise
component.

This method is effective in the case of a significant excess of the
sampling frequency over the upper frequency of the measured signal,
this method is called Oversampling and confirms the advantage of a
high sampling rate of our devices.

15
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Note. When performing this function, it is necessary to take into
account the selected averaging interval and the sampling fre-
guency on the site. The number of points between the markers Y1,
Y2 during averaging should be at least twice as many as the aver-
ages. For example, between the labels Y1 and Y2 100 milliseconds
at a sampling frequency of 1000 Hz, respectively, 100 points inside
the interval and the number of averaging should be no more than
50, which corresponds to a result of 2 points, otherwise the pro-
gram will not be able to build a curve.

Picture 8 shows the window for selecting the number of averages.

Averaging X

Number of samples[ 10

Pic. 10 Averaging window
When measuring slow-moving processes with the ability to record a
high sampling rate, you can use the averaging function to track the
trend of signal changes over time.
Picture 11 shows a signal that needs to be filtered by time and track
the trend of the value change over time.

16
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Pic. 11 Recorded signal

Averaging provides to visually and without noise research the pro-
cess, as shown in Pic. 12.

Pic. 12 Math function «Averaging» result with the number of averages
equal to 10
3. «Moving average» function

This transformation is used to smooth out short-term fluctuations in
order to determine long-term dependence.

17
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An even more interesting function differs from the simple averaging
in that the number of measurements does not decrease after this con-
version, best shown here:

https://excel2.ru/articles/skolziashchee-srednee-v-ms-excel

Math formula:

Y(t—-1D+Y(@®)+Y(t+1)
3

Y(t) =

4. «Linear transformation» function

The main property of this function is that the increment of the func-
tion is proportional to the increment of the argument.

Math formula:

Y=aX+0b

18
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- This function implementation:

ookaLFl alf (-~

A
4272 4276 428 4284
Y1=2.0575 Y2=-2.2667 dV=-4.3243 * L1=2.005 L2=-2.2401 dL=-4.245 *** dT=90 mc T1=25-07-22 15:55:42.795 T2=25-07-22 15:55:42.885 F(Hz)=1000 T=41.9 Samples:41900x120

A A
a7 L7 s am am an ey
V1=2.0575 ¥2=-2.2667 dY=-43243 " L1=2.005 L2=-2.2401 dL=-£245 " dT=00 mc T1=25-07-22 15:55:42.795 12=25-07-22 15:55:42.885 F(Hz)=1000 T=413 Samples:1900<120

) Pic. 13 Chosen period

Picture 14 shows a sinusoid with parameters on the bottom panel. Let's apply The
"Linear Transformation" function:

Linear Transformation ¥ = A'X + B %

Chz;‘ CoeffA CoefiB Cha:\7 CoeffA CoefiB
02[7 s [7
,,,,,,,,,, MF }17 w{i F
| B m—
i == |
| wfi [ A p ‘
m[; i) A ZSI’ B | —
n | 17 2 [
2 i a[
uﬁ 29[7
............. = [ B { wl I
S R
Allas “ 7] Clear J Open J Save ] Execute ]

Pic. 14 «Linear Transformationy» parameters window
19
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Y=aX+0b

Insert values a=1,b =2,
The result:

A

275 42816 42834 2882

Y1=38117 Y2=0 dV=-3.8117* 11=3.9833 L2=-0.23382 dL=-4.2171 *** dT=90 mc T1=25-07-22 15:55:42.796 T2=25-07-2215:55:42.886 F(Hz)=1000 T=0.09 Samples:90x120

Pic. 15 Calculated result

Thus, we obtained the offset using the simplest linear transfor-
mation. You can also compare studies with other channels and record
the result.

5. «True RMS value» function

The effective (effective) voltage value is a DC voltage that will
emit the same power as the measured alternating voltage at the same
resistive load. Accordingly, the effective value of the current strength
is such a value of the DC power, when passing through the resistive
load, the same power will be released as when passing the measured
current.

20
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, o To perform calculations using this func-
[ True RMS value x | tion, you need to enter the voltage fre-
\ quency in Hertz.
ool ‘ Enter a known signal frequency, as a
’ . rule, 50, 60, 120, 400, ... Hz is used in the
ecute .
’ power grid.

T T 10T
To perform this function, a measurement area of 1-2 seconds is required.

Pic. 16 The sinusoid of the recorded signal, long-lasting

Pic. 17 The result of calculating the effective voltage value at a sig-
nal frequency of 50 Hz

21
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The mathematical formula of the effective value used in the pro-

gram:

t

Y(t) = 1f 2dt = v
= t ) y \/E
% = F — sampling rate

correspond

6. «Addition and subtraction» function
This conversion provides to operate with signals recorded in chan-
nels. It is possible to add channels to each other and subtract them
from each other.
n the settings window of this function, you can select the +/-
argument, the device and channel number, and assign a new range of
the Y scale based on the expected result.
Se I eCt the Add or substract channels X
number of We select an ap-
calculations T cialirr-veg e W proximate. range
V[l <o <] [ =e <7 M <[ [sa from the mini-
el i le o F v <Js /M <[ [se 7t mum value to the
[ sl = [ =la=ln ~IMFs— <fs [s« [ | maximum along
[y %%g EE%-IL ) ,E % ' || the Y axis, which
| s [+ <[ 1 + - 1 < i . !
() o P S | || wil
‘ cA | | | | O e Y || to the future cal-
| sl h A AR T [ <[ setl T culation
In columns No.|| o i = i d [ <[ o |[ |
1 and No. 2, Te- whzh D R = [ <[ s |
lect the device|| ™ P AT [ [ saf ff |
q hanfiste | 2 I o P o] T o[ e e
and  ChannElS| | o Fojn T o1 fai o o [ <[ e f |
that we will ,‘f,idd Wi A F A d < 3= F |
or subtract whi s R Z [ <[ se
whAn A A s [ <[ e

==

Pic. 18 «Addition and substraction» parameters window
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As a result of calculations (Pic. 18), we will get 4 curves on the graph
in a new file, processed using the mathematical function "Addition

and subtraction",

A \ il \ o | \
| noo | { i
| A I R el A B 0 | ‘
st BHEA A TR I o o i A1
| I AN | I { 1| me Scals |
R B LU I DT T g e HTH
HRIER HRIERIERINRINEI Ui Eew HRIERI
“yll.,“,lml-"'Alw | Y
IRER AR NIR R MR TIRER [l me (I
| | | | I ‘\ | I | 11 | |
| ! NAE AR i1 ) | | SRR NA
| | { | | YRY N YRR |
| i | | | | | 1y !
¥ WAV Y ULV LV
| | i { | | | . i | )
v | vy v ¥y v | - woloc yon o

Puc. 18 Results
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7. «Table function»

The function of transformation and correction of the measured pro-
cess. Measuring instruments perceive and output information from
different types of sensors in a certain type of measurement units. For
the convenience of working with various units of measurement and
displaying graphs in a form suitable for the researcher, it is possible
to bring the graphs to the required form. As a rule, sensors have cali-
bration tables for comparing the measured voltages with a certain
unit of measurement.

Each sensor has clear characteristics and a calibration table with
which it is possible to carry out these calculations.

Number of output channels |3 ~ All tables as 1st

Num. Dev. Chan. Table dependence files *.bxt Num. Dev. Chan. Table dependence files *.txt
- - C{Users{TasauyaBa9sK.oa ...
CAUsersiTable.bxt ...

Pic. 20 «Table function» parameters window
In the calculation window, you can select the device and channel

number and their number for conversion. The file of the calibration
table must be in the format .txt and match the format given below.

24
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B2 v fx -0786
A B q

1 Temneparypa,C |Hanpsixeuue, B B Ta6n11a8495K - Brokror

20 =786 ®ain W3meHuTb Mpocmotp

3 -240 -0.774

4 =220 -0.751

5 -200 —0.719 "Temnepatypa, C" "Hanpsxenue, B "

5 -180 -0.677 AT =y

7 -160 -0.627 a0 1
—220 —0.751

8 -140 -0.569 _200 -8.719

9 -120 -0.504 180 -0.677

0 -100 -0.432 160 —0.627

1 -80 -0.355 —140 —0.569

.2 -60 -0.272 —120 -0.504

3 -40 -0.184 —106 -6.432

420 ~0.093 =800 50,355

5 0 0.003 22

6 20 0.1

7 25 0.125

8 40 0.2

9 60 0.301

‘0 80 0.402

11 100 0.504;

2 120 0.605 i

13 140 0.705 120

4 160 0.803 140

5 180 0.901 160

6 200 0.999) 180

17 220 1.097 200

8 240) 1.196 220

9 260 1.295 e

10 250 1:396 Crpoka 39, cronbeu 5

Pic. 21 Example of a calibration table

When working with tables in Microsoft Excel, the second column
corresponds to the results, the unit of measurement of which is the
same as when conducting research. The data in the experiment will
be converted to the first column.

Saving a file from Excel format must be done in the form .txt
(Unicode text) and opened in the "Tabular Function™ window.

As a result, we will get a scale and curves corresponding to the new
unit of measurement.

For example, you work with thermocouples that have a non-linear
scale for converting voltage to temperature in the form of a table that
you can use in this conversion, each channel can be assigned its own
table or the same for all channels.

25
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8.

«Spectral analysis» function

The function describes the amplitude coefficients when decompos-
ing the original function into elementary components - harmonic os-
cillations with different frequencies.

The Fourier transform is integral and is given by the following for-
mula:

"( )_L f —ixwd
flw —m_wf(x)e x

f(w) —spectrum, w — cyclic frequency of the signal in increments
dw, f(x) - signal under study,

In this function of the LookALF software package, the "Windowed
Fourier Transform is used, which is determined by:

b
F(t,w) = ff(T)W(T — t)e Wi

W(z — t) — windowed function, t —time, w — signal friquency,
T —window position, a,b — spectrum frequency limits, f(t) — con-
verted signal,

Window function in case of discrete transformation:

b
F(m,w) = Z flnlw[n —mle=/n

f[n] — converted signal, w[n — m] — window function, w — cyclic
frequency of the signal

To study the local distribution of frequencies, while preserving the
original real—time variable, a generalization of the Fourier transform
is used - the window Fourier transform. To begin with, you need to
select some window function W, and this function must have a well-
localized spectrum.

This section is intended for the periodic component of the signal.

26
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A signal of a given duration is divided into a number of intervals
using a sliding window of one type or another. This makes it possible
to obtain, investigate and construct dynamic spectra in the form of
spectrograms and analyze their behavior over time.

The spectral analysis window consists of:
o 1 Selecting the
, frequency range of the

| signal breakdown by

CneKTpanbHbIi aHann3 PpparmenTa X
Yacrora(ry) nr“l] no|400 Spectl’um in dB,
Uucao Touek no vacrore[400 2. The interval of the
YHCAD aHAAHIHPYEMBIX KAHANOB m Spectrum WlndoW
el el T el el | : breakdown (number of
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Pic. 22 «Spectrum analysis» parameters window

hz WR 480hz Samples:400x2

In order to reduce the spreading of the signal on the side lobes of the spec-
trum, it is necessary to reduce the level of the side lobes. Therefore, to reduce
the spreading effect, it is necessary to change the window function, eliminat-
ing jumps at the beginning and end.
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Functionality and types of window transformations:
e «Rectangle» windowed function

The rectangular window has a single value for all frequencies
n=0...N-1;

The view of the rectangular window and its spectral energy density
are shown below:
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1 1 =@ 0 J L i
R 1 ] i
= i) v
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S I
= 100
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L f, A 6un

Pic. 23 «Rectangle»
Let's consider an example of performing this window transfor-
mation:
We open previously recorded signals in the form of sinusoid
and rectangular pulses,
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We put marks on the processed time interval,

A

4

A

468 496

.:3.3'371 ”"'dT:S.?OSc T1=27-10-22 17:11:44.018919 T2:27-10-2_217:11:49._723919 F(Hz)=8000 T=7_9.6908:IS Samples:63’
Pic. 25 Time marks Y1, Y2 of the investigated recording interval

=
hz WR=480hz Samplesid00c2

™

e  Enter the estimated frequency of

spectrum decomposition (in the

example from 0 to 400 Hz);

e Number of points per unit of time

(preferably a multiple of frequency)

e  Select the number of analyzed

channels (2);

e  Select the device and the number

of the interest channel (in this case,

there is one device, the number of chan-

nels is 2, we selected the first and sec-

ond channels, respectively);

e  Select the window function "Rec-
tangle” and click “Execute”.
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WiiLook ALF (U

80db(165h2) dV=-20db dW=135hz L1=-32b L2=-4 Samples:d00x2

Pic. 26 The result of the spectral aﬁalysis function "Rectangle»

As a result, we obtained a signal spectrum decomposed by frequency from 0 to
400 Hz (along the abscissa axis) by amplitude in dB (ordinate axis).

The sine spectrum (the red curve of the graph) has one peak with smooth
spreading of the side lobes, where 0 dB is at the peak. The spectrum of rectangu-
lar pulses (black curve) has several peaks at different frequencies.

When performing spectral analysis functions, it is desirable to process only
signals that are similar in parameters, or individually. In the case of pro-
cessing signals of different types, incorrect scaling is possible, since the pro-
gram scales the Y scale according to the signal that is selected in the "'Pa-
rameters" section to set the labels Y1, Y2.

e «Gauss» windowed function

Parametric Gauss windows allow you to change the width of the
window and obtain a different level of side lobes of the spectral en-
ergy density of the window function using the parameter a:

N

2

1
W(n) = e_z(aNL/Z)2
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N — number of counts, a — set parameter, n — frequency
The windows width is inversely proportional to the parameter «
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ol ;W .._ﬂdﬂ“ ‘.lhh"n Il ] P L i
0 10 20 30 40 50 -20 -10 0 10 20
n f, Al® 6un

OkHo laycca, v = ().22

Pic. 27 Changing the spectrum by parameter «
In the window of the fragment spectral analysis, similarly to the

previous function, we configure the parameters and select the
"Gauss" window
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Pic. 28 «Gaussy window

For example, we take a sinusoid with |

a periodic component and select the =

appropriate channel, the frequency of spectrum expansion, scaling
(number of points) and the Gauss Window in the parameters.

As a result, we obtain a signal spectrum decomposed by the fre-
quency of interest:

o
]
|
|
» / !
!
Y Ao o Py )

Pic. 29 Results

o «Hemming» windowed function

The Hamming window uses the period of the raised cosine. In this

case, the displacement coefficients and cosine amplitude are equal
0,5:
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The Hemming window has good frequency properties — a low level of side

lobes and a small window width.
e «Hann» windowed function

Hann window represents one period of the raised cosine.

W(n) = 0,5(1 — cos(Zn%)),O <n<N
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0 -, |_.nﬂﬂﬂ A “th\..l o
0 10 20 30 40 50 -20 —10 0 10
n f, AII® 6un
Pic. 31

20

Let's perform the task of decomposing two sinusoidal signals into a
spectrum by adding them into one. To do this, we open the recording

of two signals with different sampling frequency and amplitude. We

set the marks Y1, Y2 for the analyzed area in time:
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ieA5538 Y23 4601 aY+15300° L1+36704 23-20018 dL- 678 2025 0T R BT 17 S 78

Plc 32 Settlng marks Y1, Y2intime

For clarity, we scale the signal and perform the "Addition™ function
(Item No. 6 of the description):
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Plc. 33 Addition of the first and second channels

We get the result of the addition function in a new window in the
form of a single signal:
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Puc. 34

We decompose the signal using the spectral analysis
function « Hanny:
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Pic. 35 The result of signal processiné (pre-folded sinusoidal signals) with

peaks when decomposed by frequency from 0 to 400 Hz
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¢ Windowed function «Blackman-Harris»

Adding cosine summands and optimizing coefficients with four
summands. The level of the side lobes of the spectral plane of energy
decreases, but the width of the main lobe increases.

2nn 4mn
Wmn) = ay — a, cos (T) + a, cos (T)

<6nn>
Q3 COS N

. Mﬂﬂﬂm. .”‘hhnm .
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Pic. 36
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e Fast Fourier transformation (FFT)

Fast Fourier transform is an algorithm for accelerated calculation of
the discrete Fourier transform, which allows to obtain the result in a
short period of time. Allows you to express the length of the DFT
through a certain number of transformations of shorter length using
recursion, thus reducing the complexity of calculations.

V1255067 V2218197 dY=-36871 *L1= 16728 122288

Pic. 37 Slgnals to be processed using dlscrete Fourier transform

3 T RIETS € TIS1-10.22 160121324132 T2-31-10-2 160141016007 F(s 8000 T 187 Srplec 157600

It is advisable to use the FFT to calculate a large number of channels
with a long interval (it is necessary to set the marks Y1, Y2). It is also
possible to use FFT with weak computing capabilities of a working
RO
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Pic. 38 Using the FFT

When using the fast Fourier transform, the number of points decom-
posed by frequency is set in an automatic mode. Calculations are
performed in accelerated mode.
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Pic. 39 Results
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The program provides the ability to save recorded and processed files in
several formats:

o .alf — ADClab file format that can be opened and processed in various
programs;

e .txt—atext format that is convenient for converting information in var-
ious programs from simple Notepad, MS Excel to more complex view-
ing and processing tools.

e .wav — audio file format to be processed in a large number of tools.

|m 1 Select file for saving X
Save in: | LALFft - Copy - Copy L] - £
Name - # Title Contribi
LangDLLs
|@] File
File pame: IFlIe Save |
]| Save astype: |(‘ wav) LI Cancel I ______
ADClab datafiles(" alf)
II | II 'v Text Files(* txt i ” M "”
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