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PREFACE 

 Welcome to XIVth International Scientific and Technical Conference Computer Sciences and 

Information Technologies CSIT 2019, which is organized by IEEE Ukraine Section, IEEE West Ukraine 

AP/ED/MTT/CPMT/SSC Societies Joint Chapter, Lviv Polytechnic National University, Institute of 

Computer Science and Information Technologies, supported by Technical University of Lodz Poland, 

Institute of Information Technologies, patronized by Ministry of Education and Science of Ukraine.  

 The international conference Computer Sciences and Information Technologies, established in 

2004, is annually organized with the principal aim to discuss modern trends in computer sciences, 

information technologies, applied linguistics, and others related areas. To achieve this goal, various aspects 

of computer science will be presented in such major topics: 

● Artificial Intelligence 

● Cyber-Physical Systems 

● Software Engineering 

● Applied Linguistics 

● Intelligent Management 

Technologies 

● Mathematical Modeling 

● Big Data and Data Science 

● ICT in Higher Education 

● Data and Knowledge 

Engineering 

● Project Management 

 

 CSIT 2019 Program Committee evaluated over 250 submitted papers from China, Czech 

Republic, France, India, Ireland, Japan, Kazakhstan, Poland, Serbia, Turkey, Slovakia, Spain, and 

Ukraine to crystallize a high-level technical program of oral presentations.  To continue previous 

successful practice, CSIT 2019 hosts three international scientific workshops: International 

Workshop on Inductive Modelling IWIM-2019, International Workshop on Project Management 

IWPM 2019, and International Workshop on Information modeling, Data and knowledge engineering 

IWIMDKE 2019, all supported by IEEE. 

 The sincerest, boundless gratitude of organizers is sent to members of International 

Program Committee, who supported CSIT 2019 conference by participating in it, their 

comprehensive reviews allowed the conference to participate in the promotion of science and 

technological excellence. It should be proudly mentioned, that some papers are common for several 

institutions, and even countries, involved in the conference. Such examples of international 

cooperation, that we have noticed in papers, submitted this year, has inspired CSIT 2019 

International Program Committee and Organizing Committee to encourage the cooperation.  

 Conference CSIT 2019 and satellite Workshops will be held in Lviv which is the largest 

city in Western Ukraine and the seventh largest city in the country overall. The historical heart of 

Lviv city is famous for its old buildings. The city center is on the UNESCO World Heritage List. 
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Lviv is one of the most important cultural centers of Ukraine, famous for art, literature, music and 

theatre. It hosts more than 100 festivals annually, has 60 museums and 10 theatres. With regard to its 

urban fabric and architecture, Lviv is an outstanding example of the fusion of the architectural and 

artistic traditions of Central and Eastern Europe with those of Italy and Germany. The CSIT 2019 

conference will be held in early autumn, and Lviv will be at its best: the city is famous for its 

welcoming and hospitality, its beautiful parks, diverse cuisine, fascinating history and charismatic 

architecture. Please, be sure of our warmest gratitude for you interest and participation in the 

conference.  

 We are looking forward to welcoming you in Lviv and at CSIT 2019! 

 

Sincerely yours, 

 

 

 

 

Lviv 2019 

    

Mykola Medykovskyy  

Director of Institute of Computer Sciences and 

Information Technologies of Lviv Polytechnic 

National University, Ukraine 

CSIT 2019 Executive Chair 

 



VIII 

 

CONTENTS 

 

INTELLIGENT MANAGEMENT TECHNOLOGIES 

 

1. . Information Design of Evaluation Application and Process for Japanese Sake  

 ................................................................................................................................... 1 

Yuki Hashimoto, Tatsuya Yamazaki 

2. Determination of the technical condition of heating networks based on the 

processing of thermal imaging ................................................................................ 5 

Zaporozhets A.O., Kovtun S.I., Dekusha O.L. 

3. Technology of Monitoring the Dynamic Displacements of Objects Spatial Structures 

Using a Laser Surface Sensing System .................................................................. 9 

Lubomyr Sikora, Natalya Lysa, Roman Martsyshyn, Yulia Miyushkovych, Yaroslav Dragan, 

Bohdana Fedyna 

4. Modeling the Behavior of Tourist Agencies in the Market of Providing Services 

 ................................................................................................................................... 13 

Mariana Grytsiuk, Yuriy Hrytsiuk, Pavlo Grytsyuk, Orest Kiyko 

5. Modelling of the technological systems projects of harvesting agricultural crops 

 ................................................................................................................................... 19 

Pavlo Lub, Andriy Sharybura, Vitaliy Pukas, Olga Lysiuk 

6. A GIS-based Fuzzy Multi-Criteria Analysis Approach to Industrial Site Selection 

 ................................................................................................................................... 23 

Svitlana  Kuznichenko, Iryna Buchynska, Ludmila Kovalenko, Yurii Gunchenko 

7. Safety-focused Stakeholder Management in Civil Protection Projects .............. 27 

Andriy Ivanusa, Sergiy Yemelyanenko, Roman Yakovchuk, Zoryana Ivanusa 

8. Methods of Converting Weight Sequences in Digital Subtraction Filtration .... 32 

Oleksandr Tymchenko, Bohdana Havrysh, Orest Khamula, Bohdan Kovalskyi, Svitlana Vasiuta, 

Ihor Lyakh 

9. Substantiation of rational seasonal scenario of inter-farm use of combine harvesters

 ................................................................................................................................... 37 

Viktor Dnes,  Rostyslav Kudrynetskyi, Volodymyr Skibchyk, Roman Kuzminskyj 

10. The methods for Contour Analysis of Images ....................................................... 41 

Oleksii Shamuratov, Nataliya Shakhovska 

11. Averaging Methods of Expert Based Evaluation of Software Quality ............... 46 

Yuriy Hrytsiuk, Pavlo Grytsyuk, Tetyana Dyak 

12. Calculating the constant in the Hurst index for the time series .......................... 50 

Roman Kaminskyi, Nataliya Shakhovska,  Andrew Khudy 

13. Information technology of Blockchain: database, smart contracts, architecture 

 ................................................................................................................................... 55 

Volodymyr Kuchkovskiy, Natalya Shakhovska 



IX 

 

14. The use of Bayesian methods in the task of localizing the narcotic substances 

distribution ............................................................................................................... 60 

Volodymyr Lytvynenko, Іrina Lurie, Mariia Voronenko, Nataliia Savina, Jan Krejci, Andry 

Fefelov, Ivan Lopushynskyi, Petro Vorona 

15. Managing a Life Cycle of the Mechanical Engineering Product ........................ 64 

Borys Bakay, Yuriy Tsymbalyuk, Ihor Rudko 

16. Automatic construction of a neuro-fuzzy vulnerability risk analysis model ...... 68 

Yuliia Tatarinova, Olga Sinelnikova 

17. Method of optimizing the parameters of the photovoltaic solar power plant regime 

 ................................................................................................................................... 72 

Mykola Medykovskyy, Roman Melnyk 

18. Method of Synthesis and Practical Realization of Quasi-Barker Codes ............ 76 

Ivan Tsmots, Oleg Riznyk, Vasyl Rabyk, Yurii Kynash 

19. Model of Intelligent Toroidal System of Axes ....................................................... 80 

Volodymyr Riznyk  

 

 

BIG DATA AND DATA SCIENCE 

 

20. Identifying Textual Content Based on Thematic Analysis of Similar Texts in Big 

Data ........................................................................................................................... 84 

Vasyl Lytvyn, Victoria Vysotska,Ivan Peleshchak,Taras Basyuk, Viktoriia Kovalchuk, Solomiya 

Kubinska, Lyubomyr Chyrun, Bohdan Rusyn, Liubomyr Pohreliuk, Tetyana Salo 

21. Online Tourism System for Proposals Formation to User Based on Data Integration 

from Various Sources .............................................................................................. 92 

Artem Vysotsky, Vasyl Lytvyn, Victoria Vysotska, Dmytro Dosyn, Iryna Lyudkevych, Nataliya 

Antonyuk, Oleh Naum, Anatolii Vysotskyi, Lyubomyr Chyrun, Olha Slyusarchuk 

22. Using the Metropolis-Hastings algorithm in Bayesian data analysis procedures  

 ................................................................................................................................... 98 

Peter Bidyuk, Aleksandr Gozhyj, Volodymyr Beglytsia, Irina Kalinina  

23. Information Technology of Aerospace Images Fractal Analysis ........................ 102  

Natalia Kobliuk, Ruslan Paschenko, Maksim Mariushko 

24. New algorithm for astrometric reduction  of the widefield images ..................... 106  

Vladimir Akhmetov, Sergii Khlamov, Vladislav Khramtsov, Artem Dmytrenko 

25. New approach to select reference stars for astrometric reduction of CCD-frames 

 ................................................................................................................................... 110 

Vadym Savanevych,  Eugene Dikov, Alexsander Bryukhovetsky, Vladimir Vlasenko, 

Volodymyr Akhmetov, Sergii Khlamov, Vladislav Khramtsov, Iana Movsesian, 

26. E-tourism mobile location-based hybrid recommender system with context 

evaluation ................................................................................................................. 114 

Olga Artemenko, Volodymyr Pasichnyk, Natalia Kunanec 



X 

 

27. Using piecewise hyper linear classification in multi-dimensional feature space for 

text content ............................................................................................................... 119 

Olexander Barmak, Eduard Manziuk, Iurii Krak 

28. Evaluation and Selection of IoT Service for Smart House System Big Data 

Processing ................................................................................................................. 124 

Artem Tulenkov, Anzhelika Parkhomenko, Aleksandr Sokolyanskii 

29. Computer technology of high resolution satellite image processing based on packet 

wavelet transform .................................................................................................... 130 

Vita Y. Kashtan, Volodymyr V. Hnatushenko  

 

 

SOFTWARE ENGINEERING 

 

30. Software Development Risk Modeling ................................................................... 134 

Yuriy Hrytsiuk, Pavlo Grytsyuk, Tetiana Dyak, Heorhiy Hrynyk 

31. Software Development Risk Modeling ................................................................... 138 

Yuriy Hrytsiuk, Pavlo Grytsyuk, Tetiana Dyak, Heorhiy Hrynyk 

32. Visualization of program development process .................................................... 142 

Viktor Shynkarenko, Oleksandr Zhevago 

33. Distributed Cumulative Histogram Features for Similarity Graph Decomposition of 

Face Images .............................................................................................................. 146 

Roman Melnyk, Ruslan Tushnytskyy 

34. Software Failures Forecasting by Holt – Winters, ARIMA and NNAR Methods 

 ................................................................................................................................... 151 

Vitaliy Yakovyna, Bohdan Uhrynovskyi, Oleksandr Bachkay 

35. Visualization of Software Quality Expert Assessment ......................................... 156 

Yuriy Hrytsiuk, Orest Bilas 

36. Parallelization of Unit Tests Generation by Control Flow Graph analysis ....... 161 

Roman Bazylevych, Andrii Franko 

37. Software modelling complex of network operating parameters with variable input 

data ............................................................................................................................ 165 

Duda Oleksii, Martsenko Serhii,  Matsiuk Oleksandr, Kunanets Nataliia,  Pasichnyk Volodymyr 

38. Modification of SWIR Face Images for their Comparison by Distributed 

Cumulative Histogram Features ............................................................................ 169 

Roman Melnyk, Ruslan Tushnytskyy, Yuriy Kalychak 

39. Software Quality Determination with Using of Metrics Analysis ....................... 175 

Yuriy Hrytsiuk, Taras Mukha 

40. Effective Dynamic Interactive Component of Time-Varying Data Visualization 

 ................................................................................................................................... 180 

Ruslan Tushnytskyy, Roman Sahan, Tetyana Korotyeyeva 



XI 

 

41. Automated System of the Variable-Pitch Propeller Rotation Control  .............. 186 

Yeremiyev M.B., Karatanov O.V., Kritsky D.N., Pogudina O.K. 

 

 

CYBER-PHYSICAL SYSTEMS 

 

42. Real-Time Video Processing System based on Field Programmable Gate Array 

 ................................................................................................................................... 192 

Dmytro Havrilov, Serhii Baraban, Andrii Volovyk, Oleksandr Zviahin, Andriy Semenov, Anton 

Savytskyi 

43. The Synchronous Thermal Analysis Cyber-Physical System for the Wet Materials 

Properties Study ...................................................................................................... 197 

Serhii Ivanov, Oleg Dekusha, Leonid Vorobiov, Leonid Dekusha, Zinaida Burova 

44. Load-sharing Accounting between Communication Channels for Three Servers 

System Based on k-Terminal Dynamic Fault Tree ............................................... 201 

Tadeusz Więckowski, Kamil Staniec, Mykhaylo Lobur, Serhiy Shcherbovskykh, Tetyana 

Stefanovych 

 

 

 

 

Authors index ...................................................................................................................... 206 

  

 


