


STUDY OF MODERN PROBLEMS OF
CIVILIZATION

Abstracts of V International Scientific and Practical Conference

Oslo, Norway
19-23 October, 2020



STUDY OF MODERN PROBLEMS OF CIVILIZATION

Library of Congress Cataloging-in-Publication Data

UDC 01.1
The V th International scientific and practical conference «STUDY OF MODERN 
PROBLEMS OF CIVILIZATION» (October 19-23, 2020 Oslo, Norway 2020. 516 p.

ISBN - 978-1-63649-940-6`
DOI - 10.46299/ISG.2020.II.V

EDITORIAL BOARD

Pluzhnik Elena
Professor of the Department of Criminal Law and
Criminology Odessa State University of Internal Affairs
Candidate of Law, Associate Professor

Liubchych Anna

Scientific and Research Institute of Providing Legal
Framework for the Innovative Development National
Academy of Law Sciences of Ukraine, Kharkiv, Ukraine,
Scientific secretary of Institute

Liudmyla Polyvana
Department of Accounting and Auditing Kharkiv
National Technical University of Agriculture named after
Petr Vasilenko, Ukraine

Mushenyk Iryna
Candidate of Economic Sciences, Associate Professor of
Mathematical Disciplines , Informatics and Modeling.
Podolsk State Agrarian Technical University

Oleksandra KovalevskaDnipropetrovsk State University of Internal Affairs
Dnipro, Ukraine

Prudka Liudmyla
Доцент кафедри криміналістики та психології
Одеського державного університету внутрішніх справ.

Slabkyi Hennadii Doctor of Medical Sciences, specialty 14.02.03 – social
medicine.



STUDY OF MODERN PROBLEMS OF CIVILIZATION

TECHNICAL SCIENCES

102. Bubela T., Fedyshyn T., Mikhalieva M.

SIMULATION OF ELECTROCHEMICAL SYSTEMS BY
ANALYZING IMPEDANCE SPECTRA

414

103. Golub T., Semykin S.

COLD MODEL INVESTIGATION OF THE EFFECT OF
COMPOUND NOZZLES ON A TWO-PHASE LIQUID BATH

418

104. Tvoroshenko I., Dziubenko M.

MODERN METHODS OF ANALYSIS OF THE MOVEMENT
SCHEME USING VIDEO DETECTION OF VEHICLES

422

105. Войтенко В.І.

СТРУКТУРНО-ПАРАМЕТРИЧНИЙ СИНТЕЗ ОПИСУ
ОБРОБЛЕННЯ ДЕТАЛЕЙ МАШИНОБУДУВАННЯ

429

106. Гуренко Ю.А., Старкова О.В.

ДВОКРИТЕРІАЛЬНА ЗАДАЧА ОПТИМІЗАЦІЇ
КАЛЕНДАРНОГО ПЛАНУВАННЯ

434

107. Давиденко В., Давиденко Н., Гонюк М.

УПРАВЛІННЯ ЕЛЕКТРОСПОЖИВАННЯМ ПРОМИСЛОВОГО
ПІДПРИЄМСТВА ЯК ЗАДАЧА БАГАТОКРИТЕРІАЛЬНОЇ
ОПТИМІЗАЦІЇ

438

108. Даниленко Ю.О., Старкова О.В.

МАТЕМАТИЧНА ПІДТРИМКА ВІДБОРУ УЧАСНИКІВ
КОМАНДИ ІТ-ПРОЄКТУ

443

109. Демидов З.Г., Колмик О.О.

ФІШИНГ -  ЯК ШАХРАЙСТВО У МЕРЕЖІ

448

110. Кавин Я.М., Кавин Б.Я.

МЕТОДИ ОБРОБКИ ТА АНАЛІЗУ ЗОБРАЖЕНЬ

451

111. Коровяка Є.А., Ігнатов А.О., Расцвєтаєв В.О.

ДЕЯКІ ОСОБЛИВОСТІ ЦИРКУЛЯЦІЙНИХ ПРОЦЕСІВ ПРИ
ВИКОРИСТАННІ В БУРІННІ ПІННИХ СИСТЕМ

454

112. Молчанов Л.С., Синегін Є.В., Голуб Т.С.

ОСОБЛИВОСТІ ОЦІНКИ ЕФЕКТИВНОСТІ ТЕХНОЛОГІЧНИХ
ПРОЦЕСІВ СТАЛЕПЛАВИЛЬНОЇ ЛАНКИ В УМОВАХ
СУЧАСНОГО ЕКОНОМІЧНОГО СТАНУ

460

14



STUDY OF MODERN PROBLEMS OF CIVILIZATION 

  

MODERN METHODS OF ANALYSIS OF THE 
MOVEMENT SCHEME USING VIDEO DETECTION OF 

VEHICLES 
 

Tvoroshenko Iryna, 
Ph.D., Associate Professor 

Kharkiv National University of Radio Electronics 
 

Dziubenko Mykyta 
Master in informatics 

Kharkiv National University of Radio Electronics 
 

Many subject areas use computer vision systems to solve applied problems [1]. 
An urgent problem is the development of a video detection system for vehicles to 
establish a safe situation on highways [2]. 

Video surveillance systems are used to ensure order in various complexes and 
facilities [3, 4]. An example is solving the problem of finding abandoned luggage, 
identifying suspicious people, and the trajectory of their movement. Automated 
process control systems use methods of visual analysis of images [5-7] or video in the 
decision-making process [8, 9]. Graphic information tools use different approaches to 
effectively index images [10-12] and video data. 

It is important to establish high-quality video processing. The key issues are the 
ratio of quality and speed of video processing, qualitative and quantitative analysis of 
traffic flows. Due to the increase in traffic, the issues of road junction planning are 
being resolved. It is important to effectively distribute traffic flows to ensure 
uninterrupted traffic on individual roads and highways [2]. 

The solution to this problem will provide automatic traffic control by improving 
the schedule of traffic lights based on information about the number of transport units 
[13-14]. Statistical information on the number of vehicles of different classes will 
make it possible to estimate the load on the roadway [15]. 

This approach will predict the service life of the road surface and further planning 
of repair work. Will allow making reasonable decisions [15] on the need to build 
back up roads and to design a road network in the city. 

Qualitative analysis of road scenes will partially reveal violations of traffic rules: 
– Travel under prohibitory traffic light signals; 
– Section of continuous strips of marking; 
– Stopping or parking of vehicles in forbidden places; 
– Entry of lorries on the highway with restrictions on the permissible weight of 

the transport unit. 
Computer vision [16-18] is a critical area in the development of applications for 

the analysis of traffic flows and the development of intelligent transport technologies: 
– Video recorders; 
– Automatic parking systems; 
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– Car navigation systems; 
– Registration number recognition systems. 
The development of visual road detectors of vehicles is an important area. Visual 

recognition [19] of transport provides an intuitive way of presenting information in 
contrast to other methods. 

Video detection is a method of solving the problem of traffic analysis. Video 
detection determines the position of vehicles in each frame of the video data stream 
and builds the trajectory of the detected objects. 

The construction of the trajectory involves the selection of a set of consecutive 
frames of data that correspond to each object under research. 

The difficulty of reliable detection using computer vision methods [20] is 
expressed in the fact that roads are dynamic “scenes” with different backgrounds. 
This background is constantly changing with lighting and possible overlap of objects. 

Analysis of scientific work in recent years has shown that the task of video 
detection of vehicles is studied by many researchers [3, 4, 13-15]. The main goal is to 
improve the quality of search by modifying computer vision algorithms. 

In most works, the search for vehicles is performed by detecting registration 
plates. This object is the simplest due to the contrast of the background and 
characters, the limited number of characters. This approach does not allow detecting 
of vehicles in situations of lack of license plates or their location in non-standard 
parts. 

Performing the classification [21] of vehicles requires access to a special 
database, which is not always necessary and possible. It is possible to search for 
simple geometric primitives: straight lines in the area of the bumper or suspension; 
circles bounding the wheels. Vehicle parameters are restored based on the relative 
position of the set of primitives and the history of their displacement in the coordinate 
system associated with the image. 

Video detection systems are implemented in software on a streaming video 
processing server or integrated directly into the camera. Modern detection systems 
come with the equipment, and software developers are adapting existing libraries for 
other cameras and video processors. 

The scheme of operation of detection systems by detecting and tracking objects 
consists of the following sequence of actions [17]: 

1. Detect a frame from a video stream. 
2. Pre-processing of the received frame. 
3. Search for the position of the object in the image. Assess the reliability of the 

object in this area. Classification of objects within one considered class. 
4. Maintenance of detected objects. 
5. Analysis of search and maintenance results. The functionality of the results 

analysis unit depends on the specific task for the developer of the detection system. 
Modern methods for solving the problem of finding objects in images can be 

divided into three main groups [16, 18]: 
1. Methods that use features those are most characteristic of objects to describe an 

object. The features can be selected point features of the object. 
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2. Methods of searching for objects by a template. 
3. Methods for determining the motion of objects. Selects moving objects based 

on multiple images or video frames of the same scene. 
There are methods based on obtaining signs. 
Approaches to solving the problem of finding objects are to use machine learning 

methods [22] to build models of object classes and derivation methods to determine 
the position of objects in the image. 

The methods in this group describe an object using feature vectors. Vectors are 
calculated based on the analysis of the pixel brightness function. 

In the simplest case, an object is a set of pixel intensities. A vector whose number 
of components matches the resolution of the object. In practice, the histogram of 
oriented gradients and its various modifications are widely used to describe [10]. 
Contextual information [23-25], data on the mutual location of parts of the object 
[17] can be used in the construction. The object is described by a set of feature 
vectors, and in the process of learning a model is formed [20], which contains the 
most typical feature vectors. 

The quality of the methods of this group depends on the selected features. How 
well the features divide the object classes. Currently, you can find special methods 
based on obtaining signs, for example, to search for people [6], vehicles [3], and 
pedestrians [4]. 

Template search methods assume that there is an image of an object (template) 
and a test image that is mapped to that template.  

In the simplest case, the pattern can be a matrix of color intensities that are most 
characteristic of the object. More complex methods of this group use sets of feature 
vectors (descriptors) [26, 27], geometric representation of the object [28], or 
probabilistic models of objects, which contain information about the distributions of 
pixel intensities [1]. Search methods for a given pattern work effectively when 
searching for single objects. When there are overlaps, some features in the 
description disappear. 

Methods for determining areas of motion involve a set of areas of a scene in 
which one or more objects are moving. 

The simplest approach to solving this problem is to use the mechanism of 
subtracting the background from the video frame [10]. The subtraction procedure 
assumes that a background model is built for this video, and there may also be a 
mechanism to update the background model over time. 

The quality of determining the position of moving areas by subtracting the 
background depends on the quality of the constructed background model. 
Background subtraction methods are divided into two groups depending on the 
mechanism of construction of the background image: recursive and non-recursive. 

The easiest way to estimate movement on multiple images is to go through all the 
possible options for displacing images or fragments. To do this, you must first choose 
a metric to assess the degree of similarity of the fragments [19]. 

Methods for tracking special points of an object involve the presence of selected 
points that represent the object. 
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The selection of special points is performed using special detectors and 
descriptors [26, 27]. If the detector finds the position of a special point in the image, 
the descriptor constructs a vector of features characteristic of the obtained point. 

The analysis of modern methods has shown that the existing methods do not 
allow solving the problem of estimating the intensity of traffic flows taking into 
account their qualitative composition in conditions when vehicles change the angle. 
The problem of developing methods for solving the problem of video detection of 
vehicles of different classes is relevant. 

The research focuses on the processing of video from stationary cameras, in 
which vehicles change the angle and direction of movement (Fig. 1) [29]. Video can 
be provided from DVRs or obtained in the process of shooting a trafficked person. 
 

 
Figure 1. Vehicles change the angle and direction of movement. 

 
The purpose of this work is to improve modern methods of video detection of 

vehicles to ensure resistance to changes in angle or location of the camera, as well as 
to improve the quality of search and tracking. 

The results of the work can be used: 
– In systems for estimating the intensity of traffic flow; 
– In video recorders in parking lots for control of loading. 
The practical significance and value of the work lie in the creation of a software 

system for video detection of vehicles, which supports the preparation of test data, 
integration, and application of software implementations of the developed methods. 
Developments will provide classification by one frame, assessment of the quality of 
video detection, visualization of search, and tracking results. 
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