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УДК 004.01/08 
  

Збірник тез доповідей XIII Міжнародної  науково-практичної конференції 
«Інформаційні технології і автоматизація – 2020», (Одеса, 22 - 23 жовтня 2020
р.) / Одеська нац. акад. харч. технологій. – Одеса: ОНАХТ, 2020. – 308 с. 

Збірник матеріалів конференції містить тези доповідей наукових 
досліджень за актуальними проблемами у галузях, віднесених до 
загальноприйнятого терміна «Індустрія 4.0».

Розглянуті питання математичного і комп'ютерного моделювання; 
управління, обробки та захисту інформації; проектування інформаційних 
систем і програмних комплексів; штучного інтелекту; автоматизації 
робототехнічних систем; комп'ютерних телекомунікаційних мереж та 
технологій; автоматизації та управління технологічними процесами; нових 
інформаційних технологій в освіті.

Результати досліджень представляють собою своєрідний зріз сучасного 
стану справ у перерахованих галузях знань, який може допомогти як фахівцям, 
так і студентам вишів скласти загальну картину розвитку інформаційних 
технологій та пов’язаних з ними питань.

В збірнику представлені результати досліджень в зазначених галузях знань
в IT передових університетах з Києва, Харкова, Львова, Одеси, Вінниці, Дніпра, 
Миколаєва (повний список учасників-організацій дивися на стр.11). Наявність у 
поданих матеріалах інформації англійською мовою дозволяє використовувати 
збірник тез як засіб комунікації між вченими різних країн. 

Збірник розраховано на наукових працівників, викладачів, аспірантів, 
студентів вищих навчальних закладів, які намагаються дізнатися про сучасний 
стан науки в IT-галузі та тенденції розвитку галузей автоматизації 
технологічних процесів та робототехніки. Ця інформація може бути 
використана для вирішення широкого кола проблем в зазначених розділах, що 
виникають як в навчальному процесі, так і в дослідницькому і науковому 
планах.

Рекомендовано до публікації Вченою Радою Інституту комп'ютерних 
систем і технологій «Індустрія 4.0» ім. П.Н. Платонова Одеської національної 
академії харчових технологій від 02.10.2020 р., протокол № 2.

Матеріали, занесені до збірника, друкуються за авторськими оригіналами. 
За достовірність інформації відповідає автор публікації. 

© Одеська національна академія харчових технологій, 2020
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Тематичний напрям «Математичне і комп'ютерне моделювання складних процесів»

CHAN A. L. V., ROMANYUK O. N. Analysis of micro-faceted and wavelength approache to the 
realistic images formation of anisotropic surfaces (Vinnytsia National Technical University)
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LISHCHYNSKA L.B. Multiimmittance logic elements (Vinnytsia National Technical University) 15
OSTAPENKO A. A., LIPUNOV D. A. Features of computer simulation of multiphase flows 
(Pryazovskyi State Technical University)
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A.ROMANYUK, S.VYATKIN, S.ROMANYUK. .Interactive modeling method using deformable 
quadrics and set-theoretic operations (Vinnytsia National Technical University, Institute of 
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A.ROMANYUK, S.VYATKIN, O.ROMANYUK. Method of recursive subdivision for synthesizing 
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University , Institute of Automation and Electrometry SB) 

22

ZAVERTAILO K.S. Description of deadlocks in operating systems (Insitute  of  mathematical 
machines and system problems )

23

АНДРЄЄВ М.С., ЖУРБА А.О. Дослідження зображень ландшафтів методами фрактальної 
сегментації (Національна металургійна академія України)

24

V.MARTSENYUK, O.BAHRII-ZAIATS, A.SVERSTIUK. Software complex for obtaining phase 
portraits in the study of stability of mathematical models of cyber-physical systems of medical and 
biological processes (University of Bielsko-Biala, Department of Informatics and Automatics, 
Gorbachevsky Ternopil National Medical University of MH of Ukraine)

26

VOLKOV V., MAKOYED N., LOBODA YU., SOKOLOVA O. Mathematical and information 
models for solid fuel burning with a two phase gasification area. (Odessa I.I. Mechnikov National 
University, Odessa National Academy of Food Technologies, National University ”Odessa Law 
Academy”)

29

ЖУКОВЕЦЬКА С.Л. Визначення технологій моделювання місячного ландшафту (Одеська 
національна академія харчових технологій)

32

ЗИМОГЛЯД А.Ю., ТИМЧЕНКО М.М., ЖУРБА А.О. Ідентифікація деревини за фрактальними 
властивостями рисунку Ліхтенберга (Національна металургійна академія України)

34

КОРНІЄНКО Ю.К.,  КОСТЮК М.Т. Дослідження технологій 3D моделювання на прикладі 3D 
туру ОНАХТ (Одеська національна академія харчових технологій)

36

КРИВЧЕНКО Ю.В., КРИВЧЕНКО А.А. Імітаційно-статистична модель процесів
кластероутворення у двофазних потоках (Одеський технічний фаховий коледж ОНАХТ)

38

ORLOVSKYI D.L., KOPP A.M., LAKTIONOV S.Y. Measurement and evaluation of supply chain 
business process models (National Technical University “Kharkiv Polytechnic Institute”)

40

УШКАРЕНКО О.О., МАЛАХОВА Н.Г. Вдосконалення методу побудови графоаналітичних 
моделей компонентів електронних кіл (Національний університет кораблебудування імені 
адмірала Макарова)

43

S. N. FEDOSOV, A. E. SERGEEVA. Modeling of a mask for improving thickness uniformity of thin 
films and vacuum coatings (Odessa National Academy of Food Technologies)

46

S. N. FEDOSOV, A. E. SERGEEVA, D.V. KHRAMCHENKOV. Mathematical modeling of charge 
carriers' dispersive transport in ferroelectric polymers (Odessa National Academy of Food 
Technologies, National Research Nuclear University)

49

ШВЕЦЬ В. Т. Моделювання термодинамічних властивостей металічного водню (Одеська 
національна академія харчових технологій)

52

Тематичний напрям «Управління, обробка та захист інформації»
KHOSHABA O.M. Troubleshooting some load balancing issues in cloud computing environments 
(Vinnytsia National Technical University)

53

KOLTUNOVYCH O.S., ZDOLBITSKA N.V. Decoding and analysis of serial bus signals using 
digital signals logic analyzer (Lutsk National Technical University)

55

KOVALENKO I.,  ANTIPOVA K.,  DAVYDENKO Y., SHVED A. Comparative analysis of criteria 
convolution methods in decision-making (Petro Mohyla Black Sea State University)

57

TKACHUK A.P., KHOSHABA O.M. The main directions of methods for finding and correcting 
damaged pixels in bitmap images (Vinnytsia National Technical University)

60

OUYANG XINYI, BOLTENKOV V.O. The study of secret sharing schemes when forming a start 
key for critical purpose systems (Odessa National Polytechnic University)

61
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УДК 004.896

DECODING AND ANALYSIS OF SERIAL BUS SIGNALS USING DIGITAL SIGNALS LOGIC 
ANALYZER 

KOLTUNOVYCH O.S.(mr.koltunovich@gmail.com), 
ZDOLBITSKA N.V. (ninazdolb@gmail.com) 

Lutsk National Technical University (Ukraine) 

A brief overview of the currently used serial interfaces for data transmission, the indicated areas of 
application and methods of hardware-software decoding of signals of serial interfaces 

Problem formulation 

When designing and developing devices, one of the main problems is the choice of data interfaces that 
are most suitable for the device to perform its functions and tasks. There are many technical implementations 
of data transmission. Each of them differs from the others in bandwidth, method of transmission and the 
principle of information exchange. 

Here is an overview of some popular serial interfaces and buses, their comparison. 
By definition, the interface is a set of unified hardware, software, design tools needed to implement 

algorithms for the interaction of various functional units of microcontroller systems, as well as functional 
units that are part of automated control systems. 

Serial interfaces of peripheral devices RS-232C, RS-422A, RS-485 is well known. Currently, the most 
popular microcontroller interfaces are Motorola's SPI (Serial Peripheral Interface) and Philips' two-wire I2C 
(Inter-Integrated Circuit) interface. Interfacing with peripheral actuators via a high-speed serial interface has 
become the basis for the circuitry of embedded microprocessor systems based on 8-bit microcontrollers. 

Continuous improvement of industrial serial interfaces, widespread introduction of microcontrollers in 
automotive electronics, which imposes forward increased requirements on the reliability of information 
transfer between microprocessor control systems for different vehicle units (for example, between controllers 
of the foot control and the brake system), leads to the creation of a new sequence of serial communication - 
CAN interface (network controllers). In the near future, the CAN interface is predicted to become the main 
standard in the field of industrial communications and automotive electronics. Therefore, many companies - 
manufacturers of the element base have released microcontrollers with a module of the CAN-network 
controller. 

Recent research analysis 

The development of modern digital electronics is inextricably linked with the regulation of the logical 
states of digital signals of individual parts of circuits, the use of many interfaces between components, 
various communication protocols between modules [1,3]. The authors of Article 2 described the features of 
the application of a multi-channel signal analyzer for the study of digital interfaces of information measuring 
systems [2]. Serial buses are find more applications in today's market. They are widely used in embedded 
mixed signal designs for communication between EEPROM and devices digital processors [4-6]. 

The essence of the study 

According to the variety of serial digital interfaces and data transmission protocols, there is a problem 
of signal analysis and interface diagnostics. This is done by digital devices – logic analyzers of digital 
signals. 

Logic analyzer of digital signals – protocol analyzer is designed to capture and transmit to the PC data 
on the logical states of digital signals on each channel of the device (analyzer) for their further presentation 
in the form of timing diagrams with the ability to measure basic parameters and analyze protocols using 
software. 

Modern hardware and software systems - signal analyzers (ATTEN, RIGOL, SIGLENT, 
TEKTRONIX, etc.) are available on the market today, but cost relatively large money for use in small 
workshops and in amateur practice. Therefore, it is worth paying attention to portable digital signal 
analyzers, which are highly specialized and work as converters of the digital data stream for further 
transmission and processing on a personal computer using specialized software. 
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An example of this device on the Ukrainian market can be development of the signal analyzer 
"LOGIC-U PRO". The instrument kit includes an analyzer box, a cable with replaceable tips and an external 
separator, software and operating instructions. 

Figure 1. Set of the device "LOGIK-U PRO" 

The principle of operation of the device is to capture digital data over eight channels with a given 
sampling frequency and transfer this data via USB to a PC for further presentation in the form of timing 
diagrams with the ability to measure basic parameters and analyze protocols using software. The "AX-PRO" 
mode supports the generation of digital sequences and frequency grids, as well as the capture and display of 
analog data on a single channel (oscilloscope). When capturing digital data, to exchange via the USB driver 
interface mode "Bulk", which allows obtaining the maximum transfer rate, but at the same time has a 
minimum priority over other devices present on the bus. Therefore, the device may not be able to provide 
polling frequency, but it will never provide incorrect data or data with dropped samples. In such a situation, 
the device immediately stops and reports the loss of data. The device is guaranteed to provide a polling 
frequency of digital signals of 24MHz per channel when the USB bus is no longer present devices and the 
computer has sufficient performance. 

"LOGIC-U PRO" is accompanied by powerful top-level software in the form of an executable module 
with the ability to analyze many popular exchange interfaces (UART, I2C, SPI, 1Wire), as well as the 
presence of an SDK for writing analyzers for studying other protocols. The software allows you to 
conveniently view the recorded data, the amount and frequency of removal of which is set by the software. 
Start of measurements is carried out after pressing the button or on occurrence of the set event on the trigger. 
The amount of recorded data is limited only by the capabilities of the computer (the amount of its RAM). 
The mode of cursor measurements, measurements of frequency and duration of signals is provided. It is 
possible to export data in convenient formats for documentation. The latest software release includes a cross-
platform technology (installation under Win, MAC OS or Linux), new analyzers (CAN buses, etc.) have 
been added. 

Figure 1. The main window of the analyzer programs 
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The software includes four blocks of software protocol analyzers: "I2C", "1Wire", "USART" and 
"SPI". 

Each analyzer is configured from the "Options" menu. When selecting one of the analyzers, a window 
is displayed with a conditional graphic representation of the data packet for the corresponding protocol, as 
well as parameterization fields for its correct operation. Common to all analyzers is the ability to assign any 
free channel for each specific function (for example, "I2C SDA" and "I2C SCL" – for the I2C analyzer, and 
"1WIRE" – for the 1WIRE analyzer, etc.), as well as the choice systems of presentation of the received data 
("Display in…"). In addition, each of the analyzers may have a set of specific parameters inherent in each 
individual protocol. If the "Options" menu item in the analyzer item is set to "Off", the data according to the 
specified protocol will not be parsed. 

Conclusions 

The data transmission interfaces have been selected, and several devices for working with serial buses 
on the market have been identified. Information on serial bus operation, troubleshooting, and test and 
measurement tools can be helpful. 
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COMPARATIVE ANALYSIS OF CRITERIA CONVOLUTION METHODS IN DECISION-
MAKING 

KOVALENKO I. (ihor.kovalenko@chmnu.edu.ua), 
ANTIPOVA K. (antipova.katerina@chmnu.edu.ua),

DAVYDENKO Y. (davydenko@chmnu.edu.ua), SHVED A. (avshved@chmnu.edu.ua) 
Petro Mohyla Black Sea State University (Ukraine)

In this paper a comparative analysis of known criteria convolution methods is given. The purpose of 
the analysis is to identify the methods’ features and subsequently facilitate decision-making. The description 
of criteria convolution methods is illustrated by examples. 

The criteria convolution methods are widely applied in multicriteria decision-making in order to 
combine a number of criteria using weight coefficients of their importance. Among such procedures, linear 
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