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This paper describes the process of developing the analytical report generation module of the EMC simulation envi-
ronment and presents the results of creating the prototype. The developed module was implemented and tested in the 
TALGAT software. 
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Ensuring electromagnetic compatibility (EMC) is 

an important task in the development of radioelectronic 
equipment. This task is usually associated with expen-
sive and time-consuming tests. Therefore, it is advisable 
to take EMC into account at the design stage by simulat-
ing it with specialized software. Modern trends in soft-
ware development in this area encourage developers to 
introduce various analytical tools and elements of expert 
systems (ES) into a software product. 

The use of modern computer technologies makes it 
possible to develop ESs that contain a database (DB) of 
large data volumes with the possibility of their expan-
sion and backup. In addition, when solving EMC prob-
lems, ESs rely only on embedded mathematical models, 
algorithms, and knowledge bases, which give more ob-
jective results, and therefore the possibility of errors is 
extremely small. 

Domestic software TALGAT is one of the products 
that can solve a wide range of EMC-related problems; 
however, analytical support and reference data are very 
limited [1]. A detailed analysis of the system revealed 
that when users utilize the DB module of signals affect-
ing power supply network, they may encounter difficul-
ties due to the need to re-run the simulation process, as 
well as the need to manually group and analyze the sim-
ulation results [2]. 

The aim of this work is to design and develop the 
analytical report generation module of the EMC simula-
tion software and implement it in the TALGAT system. 

Module development 

In the development process, the programming lan-
guages C++ and Python were used, as well as the Qt 
framework since the TALGAT system is based on the 
use of these tools and includes the Python interpreter. 
The C++ language was used to create the internal struc-
ture of the module in the core of the TALGAT system. 
The graphical user interface was created using the Qt 

Widgets technology of the Qt framework. A distinctive 
feature of this module is the fact that when the module 
is running, it generates a code in Python, which is then 
executed by the system itself. This allows more experi-
enced users of the TALGAT system to make their own 
changes to the design of the resulting code.  

The main purpose of the developed module is to 
identify potential vulnerabilities of the power supply 
network when it is exposed to dangerous interference 
signals. The identification process is based on calculat-
ing the normalization response parameters [3]. To ana-

lyze the user-defined topology, the module uses the 
norms N1–N5 and 10 signals of the DB subsystem. 
Switching to the module operation mode is available by 
clicking the «Generate report» flag in the time analysis 
settings menu. Figure 1 shows the block diagram of the 
module operation algorithm. 

 

 
Fig. 1. Block diagram  

of the analytical report generation module operation 
 

The stages of the module operation are detailed be-
low. At the first stage, the developed functions in the 
TALGAT system core generate circuit code in Python. 
In fact, a function written in C++ creates the code writ-
ten in another language. After that, the module parses 
the code to find the entry points for new parts of the 
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code. Then, it checks whether the entry points and key-
words are found. If they are not found, the module stops 
working and displays an information window with an 
error message. If the module does not find any errors, 
the module functions start processing the code structure. 
The resulting code is displayed as a text in the system 
editor interface window. This is necessary in order to 
ensure transparency of the module and allow users to 
make changes or improve the code. The resulting code 
is a combination of functions, conditions, loops and 
vector operations. The system executing the created 
code automatically calculates the responses of the user 
topology to the effect of 10 interference signals imple-
mented in the DB. After that, the data is passed to the 
module. The module calculates 5 norm values for each 
of the signals in each topology segment. Then, the seg-
ments of the structure where the norm values are maxi-
mal are determined. After that, the maximum value of 
the voltage in the response for this segment is deter-
mined, which is normalized relative to the maximum 
value of the input signal voltage. 

As a result, the system creates a graphical window 
of the module containing analytical information (Fig. 2). 

 

 
Fig. 2. Main window of the analytical report 

generation module 
 

The results are displayed in the central table of the 
module window. The table contains information about 
the number of the transmission line and the number of 
the segment containing the maximum value of the N-
norm. Depending on the normalized maximum voltage 
value, the background color of the corresponding table 
cells changes (from green to dark red), indicating the 
most vulnerable parts of the topology. The table on the 
right shows the maximum voltage of the input signal 
and the names of the signals from the DB. When the 
user clicks on the table cells in the lower part of the 
window, the module displays portraits of N-norms nor-
malized relative to the N1–N5 values of the input inter-
ference signal. This allows the user to examine in detail 
the vulnerable nodes of the user-defined topology. Fig. 3 
shows a graphical representation of the norm N1 relative 
values. It is also worth noting that if you expand the 
signal database, the number of signals used in the mod-
ule also increases. 

 
Fig. 3. Example of using the graphical display  

of relative norm values 
 

Conclusion 

Thus, the developed module can be used to collect, 
transform and provide information received from the 
TALGAT system in an analytical form. In the future, it 
is planned to improve the module by implementing a 
knowledge base (in the form of rules), which will pro-
vide the user with additional information about changes 
that can be made to the analyzed structure. However, 
even in its current form, this tool can be used for re-
search purposes. 

The research was carried out at the expense of the 
Fund for Assistance to Small Innovative Enterprises 
grant number №14877GU/2019 of the «UMNIK-2019» 
program at TUSUR University. 

References 

1. Kuksenko S.P. New features of the TALGAT EMC 
simulation system / S.P. Kuksenko, A.M. Zabolotsky,  
A.O. Melkozerov, T.R. Gazizov // Proceedings of Tomsk State 
University of Control Systems and Radioelectronics. – 2015. – 
Vol. 36, No. 2. – P. 45–50 (in Russ.).  

2. Kvasnikov A.A. Development of a database of inter-
fering signals of the electromagnetic compatibility analysis 
system // Materials of the All International Scientific Technical 
Conference of Students, PhD Students and Young Scientists, 
Tomsk, 16–18 May 2018. – Tomsk: V-Spectr, 2018. – P. 266–
269 (in Russ.). 

3. Qt Documentation [Electronic resource]. – Access 
mode: https://doc.qt.io/ (accessed: 11.08.2020). 
 
 
__________________________________________________ 
 
 
 
Aleksey A. Kvasnikov 

PhD student, Department of Television and Control,  
Tomsk State University of Control Systems and  
Radioelectronics 
40, Lenin pr., Tomsk, Russia, 634050 
ORCID: 0000-0001-7000-956X 
Phone: +7-923-433-34-41 
Email: aleksejkvasnikov@gmail.com 

 


