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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 
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1. To start working with the software package, you should: 

Open the link: www.ADclab.ru ; 

Select «Software  – LookALF» 

 
Pic. 1 

2. Download LALF or LookALFlastver 

Unpack file 

 
Pic. 2 

 

 

http://www.adclab.ru/
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3. Open the app LookALF  

 

 
Pic. 3 
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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: 
 

 
Pic. 4 Окно графиков 

 

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: 

• File: 

• "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";Обработка (математические функции) – отдельный 

раздел описания; 

• Settings: 

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

• «About» (Actual software version). 

 

 

 

 

 

L1 

L2 
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The bottom panel displays the current information of the recorded file:

 
Pic.5 The bottom panel 

 

Tab. 1 

Наименование 

параметра 

Описание Корректировка 

Y1 Mark №1 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 №2 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 №1 

(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 №2 

(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 

Y1   Y2 
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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 - 

Точки 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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Tab. 2 

     
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. 
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Functionality 
 

• Operating with graphs 

 

For efficient operation with data displayed the device cannel sorting should be 

made as it is shown below:   

 
Pic. 5 Settings 

 

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

 

1. Switching between devices, 

2. Choose the device (example Dev1-5); 

3. 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; 

4. Choose color by pressing; 

5. Sett the cursor on the channel in question; 

6. Find a channel and highlight it; 

7. Choose time set; 

8. One can choose or cancel all channels via corresponding buttons in 

the settings window; 

9. Press apply after introducing alterations. 

 

 
Pic.6 «Settings» 
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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 №7. 
Attention!!! Each math function is performed only for the area be-

tween the exposed marks Y1 и Y2. 

 
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 М is divided into 1920 R pieces in case with 

HD resolution, after which minimal and maximal values are calculated 

in М1, М2…Мn arrays and display afterwards. 
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Here is the formula to submit the results:  

 

𝑀𝑖𝑛 {
𝑀𝑛

2𝑅
} ; 𝑀𝑎𝑥 {

𝑀𝑛

2𝑅
} 

 

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

 
Pic. 8 Recorded file  
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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. 

𝑥̅ =
1

𝑛
∑ 𝑥𝑖

𝑛

𝑖=1

=
1

𝑛
(𝑥1 + ⋯ + 𝑥𝑛) 

где 𝑛 − 𝑎𝑣𝑒𝑟𝑎𝑔𝑖𝑛𝑔 𝑛𝑢𝑚𝑏𝑒𝑟 

 

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. 
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Note. When performing this function, it is necessary to take into 

account the selected averaging interval and the sampling fre-

quency 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. 

 
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. 

 



Manual 

 17 

 
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. 
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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) =
𝑌(𝑡 − 1) + 𝑌(𝑡) + 𝑌(𝑡 + 1)

3
 

 

 

 

 

 

 

 

 

 

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 + 𝑏 

 

 

 

 

 

 

 

 
 

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

 
Pic. 13 Chosen period 

 

Picture 14 shows a sinusoid with parameters on the bottom panel. Let's apply The 

"Linear Transformation" function:

 
Pic. 14 «Linear Transformation» parameters window 
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𝑌 = 𝑎𝑋 + 𝑏 

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

 
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. 
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To perform calculations using this func-

tion, you need to enter the voltage fre-

quency in Hertz. 

Enter a known signal frequency, as a 

rule, 50, 60, 120, 400, ... Hz is used in the 

power grid. 

 

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

gram: 

𝑌(𝑡) = √
1

𝑡
∫ 𝑦2

𝑡

0

𝑑𝑡 =
𝑈

√2
 

1

𝑡
= 𝐹 – sampling rate 

 

 

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.  

 
Pic. 18 «Addition and substraction» parameters window 

In columns No. 

1 and No. 2, se-

lect the device 

and channels 

that we will add 

or subtract 

We select an ap-

proximate range 

from the mini-

mum value to the 

maximum along 

the Y axis, which 

will correspond 

to the future cal-

culation 

Select the 

number of 

calculations 
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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".

 
Рис. 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. 

 

 
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. 
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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. 
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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: 

 

𝑓(𝜔) =
1

√2𝜋
∫ 𝑓(𝑥)𝑒−𝑖𝑥𝜔𝑑𝑥

∞

−∞

 

 𝑓(𝜔) –spectrum, 𝜔 – cyclic frequency of the signal in increments 

𝑑𝜔, 𝑓(𝑥) - signal under study, 

 

In this function of the LookALF software package, the "Windowed 

Fourier Transform" is used, which is determined by: 

𝐹(𝑡, 𝜔) = ∫ 𝑓(𝜏)𝑊(𝜏 − 𝑡)𝑒−𝑖𝜔𝜏𝑑𝜏

𝑏

−𝑎

 

 W(𝜏 − 𝑡)  −  𝑤𝑖𝑛𝑑𝑜𝑤𝑒𝑑 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛, t – time, 𝜔 – signal friquency, 

𝜏 – window position, a,b – spectrum frequency limits, 𝑓(𝜏) – con-

verted signal, 

 

Window function in case of discrete transformation: 

𝐹(𝑚, 𝜔) = ∑ 𝑓[𝑛]𝜔[𝑛 − 𝑚]𝑒−𝑗𝜔𝑛

𝑏

𝑛=−𝑎

 

𝑓[𝑛] – converted signal, 𝜔[𝑛 − 𝑚] – window function, 𝜔 – 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. 
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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: 

1.  Selecting the 

frequency range of the 

signal breakdown by 

spectrum in dB; 

2.  The interval of the 

spectrum window 

breakdown (number of 

points), preferably set as a 

multiple of the sampling 

frequency; 

3. Selection of the 

number of analyzed 

channels. Depending on 

the number of analyzed 

channels, the type of 

window function used and 

the power of the 

computer, the processing 

time of the recorded signal 

changes; 

4. Selection of the de-

vice and the processing 

channel; 

5. Selection of the 

processing method. 

Pic. 22 «Spectrum analysis» parameters window 

 

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: 

• «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: 

 

 
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, 

 

 
Pic. 24 Recorded signals 
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We put marks on the processed time interval, 

 

 
 

 
Pic. 25 Time marks Y1, Y2  of the investigated recording interval 

 

•  Enter the estimated frequency of 

spectrum decomposition (in the 

example from 0 to 400 Hz); 

• Number of points per unit of time 

(preferably a multiple of frequency) 

• Select the number of analyzed 

channels (2); 

• 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); 

• Select the window function "Rec-

tangle" and click “Execute”. 
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Pic. 26 The result of the spectral analysis 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. 

 

• «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 α: 

 

𝑊(𝑛) = 𝑒
−

1
2

(𝛼
𝑛

𝑁/2
)2

  −
𝑁

2
≤ 𝑛 ≤

𝑁

2
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 N – number of counts, α – set parameter, n – frequency  

The windows width is inversely proportional to the parameter α 

 

 
Pic. 27 Changing the spectrum by parameter α 

 

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 «Gauss» 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: 

 
Pic. 29 Results 

 

 

 

• «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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𝑊(𝑛) =  𝛼0 − (1 − 𝛼0) × 𝑐𝑜𝑠(
2𝜋𝑛

𝑁
) 

 
Рис. 30 

The Hemming window has good frequency properties – a low level of side 

lobes and a small window width. 

 

•  «Hann» windowed function 

 

Hann window represents one period of the raised cosine. 

 

𝑊(𝑛) = 0,5(1 − cos(2𝜋
𝑛

𝑁
)), 0 ≤ 𝑛 ≤ 𝑁 

 

 
Pic. 31 

 

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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Pic. 32 Setting marks Y1, Y2 in time 

 

For clarity, we scale the signal and perform the "Addition" function 

(Item No. 6 of the description): 

 
Pic. 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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Рис. 34 

We decompose the signal using the spectral analysis 

 function « Hann»: 

 
Pic. 35 The result of signal processing (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. 

 

𝑊(𝑛) = 𝛼0 − 𝛼1 cos (
2𝜋𝑛

𝑁
) + 𝛼2 cos (

4𝜋𝑛

𝑁
)

− 𝛼3 cos (
6𝜋𝑛

𝑁
) 

 

 
Pic. 36 
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•  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. 

 

 
Pic. 37 Signals to be processed using discrete Fourier transform 

 

 

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 

PC. 
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To perform the fast Fourier 

transform function, it is neces-

sary to press «ᴠ» 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  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. 

 

 
Pic. 39 Results 
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The program provides the ability to save recorded and processed files in 

several formats: 

• .alf – ADClab file format that can be opened and processed in various 

programs; 

• .txt – a text format that is convenient for converting information in var-

ious programs from simple Notepad, MS Excel to more complex view-

ing and processing tools. 

• .wav – audio file format to be processed in a large number of tools.  

 

 
 


