. ACADEMY OF TECHNICAL SCIENCES
OF UKRAINE

= ' bkt
1V International: EGIEI‘ItIfIE and Practmal

APPLIED SCIENTIFIC AND

TECHNICAL HESEARCH

April}i-3712020]

In Two Volumes

\Volumel2



ACADEMY OF TECHNICAL SCIENCES OF UKRAINE
INSTITUTE OF EDUCATION CONTENT MODERNIZATION
VASYL STEFANYK PRECARPATHIAN NATIONAL UNIVERSITY
IVANO-FRANKIVSK NATIONAL TECHNICAL UNIVERSITY OF OIL AND GAS
KING DANYLO UNIVERSITY
UKRAINIAN STATE UNIVERSITY OF RAILWAY TRANSPORT
UKRAINIAN NATIONAL FORESTRY UNIVERSITY
CONNECTIVE TECHNOLOGIES LTD (GREAT BRITAIN)

APPLIED SCIENTIFIC AND TECHNICAL
RESEARCH

NMPUKNAAOHI HAYKOBO-TEXHIYHI JOCNIAXXEHHA

Proceedings of the IV International Scientific and Practical Conference
(April 1-3, 2020, Ivano-Frankivsk)

In Two Volumes
Volume 2

Conference Partner:

EIF “Tempo”
http://tempo-temp.com.ua/

iH¥eHepHo-BIPOBagHMUEKA tipma

Ivano-Frankivsk
Vasyl Stefanyk Precarpathian National University
2020



YOK 60
BBK 30
75
APPLIED SCIENTIFIC AND TECHNICAL RESEARCH
Proceedings of the IV International Scientific and Practical Conference

ORGANIZING COMMITTEE:
Head of the Organizing Committee:
Kuz M. — Doctor of Technical Sciences, President of the Academy of Technical
Sciences of Ukraine, Professor of the Department of Information Technologies
of Vasyl Stefanyk Precarpathian National University, lvano-Frankivsk.

Members of the Organizing Committee:

Arkhypova L. — Doctor of Technical Sciences, Academician of the Academy of
Technical Sciences of Ukraine, Head of the Department of Tourism of the
Ivano-Frankivsk National Technical University of Oil and Gas, lvano-Frankivsk;
Novak V. — Director at Connective Technologies LTD, London, the United
Kingdom of Great Britain and Northern Ireland;

Vashchyshak S. — PhD in Technical Sciences, Corresponding Member of the
Academy of Technical Sciences of Ukraine, Associate Professor of the Depar-
tment of Information Technologies of King Danylo University, lvano-Frankivsk;
Lomotko D. — Doctor of Technical Sciences, Academician of the Academy of
Technical Sciences of Ukraine, Head of the Department of Transport Systems
and Logistics of the Ukrainian State University of Railway Transport, Kharkiv;
Bakay B. — PhD in Technical Sciences, Corresponding Member of the Aca-
demy of Technical Sciences of Ukraine, Associate Professor of the Department
of Forest Engineering and Forest Roads of the Ukrainian National Forestry
University, Lviv.

Applied Scientific and Technical Research : Proceedings
75 of the IV International Scientific and Practical Conference,
April 1-3, 2020, Ivano-Frankivsk / Academy of Technical
Sciences of Ukraine. lvano-Frankivsk : Vasyl Stefanyk
Precarpathian National University, 2020. V. 2. 120 p.
ISBN 978-966-640-484-1

The collection includes the proceedings of the IV International Scientific and Practical
Conference «Applied Scientific and Technical Research».
The collection is intended for students, postgraduates, teachers of higher educational
institutions and scientific organizations.
YOK 60
BBK 30
ISBN 978-966-640-484-1
© Authoring Team, 2020
© Vasyl Stefanyk Precarpathian National University, 2020



35 Information technology

References.

1. Astafyeva, N. M. Wavelet analysis: fundamentals of the theory and application examples / N. M.
Astafyeva // Uspekhi fizicheskikh nauk. —1996. — Vol. 166. —No. 11. —pp. 1145—-1170. (in Russian)

2. N. A. Tishina, I. G. Dvorova, N. A. Soloviev, Intrusion Detection Based on the Wavelet Analysis
of Network Traffic // Ufa: USATU, 2010. vol. 14, No. 5 (40). pp. 188—194. (in Russian)

3. J. Tverdohleb Wavelet technologies of non-stationary signals analysis / J. Tverdohleb, V.
Dubrovin, M. Zakharova // 1-th IEEE International Conference on Data Stream Mining &
Processing. — Ukraine, Lviv: LPNU, 2016. — P. 75-79.

4. Blatter C. Wavelet Analysis. Fundamentals of the theory. M.: TECHSFERA, 2006. pp. 272. (in
Russian)

5. Jaffard Stéphane. Wavelets: tools for science & technology / Stéphane Jaffard,Yves Meyer,Robert
Dean Ryan. — Philadelphia: Society for Industrial Mathematics, 2001. — 256 p.

6. Smolentsev N.K. Fundamentals of the theory of wavelets. Wavelets in MATLAB / N.K.
Smolentsev. — M.: DMK, 2008. — pp. 448. (in Russian)

7. SUN Donghong, SHU Zhibiao, LIU Wu, REN Ping, WU Jian—ping, Analysis of Network
Security Data Using Wavelet Transforms Journal of Algorithms & Computational Technology, Vol.
8 No. 1, pp. 59-79, Received: 13/01/2013; Accepted: 19/06/2013, 2013.

8. Shelukhin, O. I. Detection of DOS and DDOS attacks by the method of discrete wavelet analysis /
O. L. Shelukhin, A. V. Garmashev / T — Comm — Telecommunications and Transport. — 2011. —
No. 1. — pp. 44-46. (in Russian)

VK 519.854: 656.2: 004.75
CONSTRUCTION OF THE MATHEMATICAL MODEL OF THE STRUCTURAL
UNIFICATION OF SPECIALIZED COMPUTER SYSTEM ON RAILWAY TRANSPORT
Ph.D. Golovko O.V., Ph.D. Butenko V.M., Ushakov M. V., Ukrainian State University of Railway
Transport, Kharkiv, Ukraine

Entry. Nowadays in a railway transport are used the national and foreign microsystems of the
train dispatching. And although they execute identical functions however they have separate
features as on programmatic as at vehicle level. In time of globalization of world market before
railway there are new tasks — integration in the unique complex of the systems and built on railway
automation of the different setting that compels cardinally to do logic of functioning of the systems
and built on different setting, realizing the system integration and standardization on all levels.
Features of every separately taken system the microsystems of traffic control are not presently
noticeable because a necessity to be integrated in each other to this time did not arise up. The refore
creation of their models becomes actual and research of which allows to analyse the conduct of the
system on the whole, to represent co-operation between the elements of the structure, to estimate
their influence on each other, to find out «weak» points in a structure. This is important especially
for development and planning, and also subsequent operation, informatively — the sensor-based
systems of railway automation.

It is efficient in such case to probe the structures of the separate existent systems of modern
microprocessor centralizations.

Exposition of material. In this work it is suggested to present the structures of the separate
existent systems of modern microprocessor centralizations in the type of the oriented graphs. The
got graphs are farther probed by the construction of adjacency and distances matrices, and also
receipt on their basis of numerical descriptions[1]. It enables to compare the different systems of
microprocessor centralization and draw conclusion about expedience of their use in those or other
terms.

In the conducted research the considered structures of two microprocessor centralizations of
pointers and signals of “Impuls” and Ebilock-950 that have already used on the railways of the
general use of Ukraine. Below resulted table 1, that contains data on the system of microprocessor
centralization of “Impuls”.
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Table 1. - Correspondence of “Impuls” structure elements to graph vertices

Hierarchy levels Structure element Graph vertix
Operator 1
Executor level Engineer 2
Tuner 3
Operator workstation (main) 4
Provision and planning level Ope.rator workstati.on (reserve) >
Engineer workstation 6
Distance dispatching workstation 7
Net Communication switch board 1 8
Communication switch board 2 9
Control calculator 10
Control and check level Control calculator 11
Control calculator 12
Net Communication module 13,14,15
Microprocessor 1 16,18,20,22,24
Interface level Microprocessor 2 17,19,21,23,25
Wayside apparatus connection 26,27,28,29,30

On the basis of these information the built count fig.1.

Executive :
level
— — — — — 4 — —
Provision éj t
and planning <
level i

Control and S
check level \

Interface
level

Figure 1 - “Impuls” system structure graph.
During the leadthrough of analysis of the built counts of control system “Impuls” and Ebilock-950
structural surplus(0,172 and 0,11227), structural compactness (0,934 and 0,8231), index of
centrality (0,74 and 0,56) and number of basic contours(74 and 20), is certain. It enabled to define
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certain advantages of “Impuls” in comparison of Ebilock-950, that responsible for reliability and
higher unconcern of the system [2].

Conclusion. The mathematical model of research of control system is built enables in number
to compare descriptions of control systems and define more optimum. Advantages of this model
with the using of graphs is simplicity of the using, clearness and evidentness of results.
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2.Mathematical Models of the System Integration and Structural Unification of Specialized Railway
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METHOD OF WEIGHTS DETERMINATION BASED ON RATINGS OF SOFTWARE
QUALITY METRICS
Doct. Kuz M., Ph.D. Kozlenko M., Ph.D. Lazarovych L., Rysniuk O., Vasyl Stefanyk Precarpathian
National University, Ivano-Frankivsk, Ukraine; Novak V., Connective Technologies LTD, London, United
Kingdom of Great Britain, Novak M., IT Brains s.r.o., Prague, Czech Republic

Introduction. Currently, software is as necessary as any other product that is used by
humankind. Therefore, software, like other products, must have high quality.

The set of qualitative indicators of software products and methods of their determination are
regulated by a number of international standards [1]-[8]. These standards are adapted in Ukraine as
national. In fact, they are just a direct translation. Standards [5]-[8] do not contain the methods of
software product quality indicators determination. They contain the determination methods for
quality attributes only, which are indicators of the lowest level. There are no methods for
determination of subcharacteristics and characteristics. In this work we used the methodic from [9]
in order to improve methods from mentioned above standards.

The number of quality attributes is above two hundred. They are combined into metrics in
order to make it easier the determination and the results processing. Attribute metrics are combined
into subcharacteristic metrics, which are subsequently combined into characteristic metrics [5].

Quality absolute indicator P, for each metric can be expressed as follows [9]:

P=X(RT), (0

where P — indicator of i-th subcharacteristic/characteristic; V, — weight of i-th

subcharacteristic/characteristic. Quality indicators can be determined in this manner for each
hierarchical level.

International standards [5]-[8] do not explain how to get weights values. So, practical quality
evaluating is significantly complicated.

The objective of this work is to develop methods for determining
characteristic/subcharacteristic weights.

Method of weights determination. Documents [6]-[8] contain ratings of quality metrics H —
high, M — middle, and L — low. That can be a basis for weights determination. The ratings for in-
use quality metrics are presented in the Table 1 [8].

Table 1 — Ratings for in-use quality metrics

Characteristic Rating
Name Code
Effectiveness U.1 H
Productivity U.2 H
Security U.3 L
Satisfaction U4 M

The developed algorithm for weights determination works as follows.



117

CONTENTS

Natural sciences

Martinenko S.A., Artemenko D.Yu. INDUCTION ANEMORUMBOMETER...............
Pushkarenko M.V., Tarakanov A.K. COMPLEX CAST IRON CRAFTING BEFORE
OXYGEN-CONVERTER SMELTING. ......oiiiiii e
Arkhypova L.N. ASSESSMENT OF SURFACE WATER RESOURCES FOR THE
LOCATION OF THE RESORT IN THE CARPATHIANS..............o
Boratynskyy O.W., Mahura B.O., Karatnyk I.R. SKYLINE YARDING SYSTEMS —
GUARANTEE OF ENVIRONMENTALLY SOUND TECHNOLOGIES FOR
MOUNTAIN FOREST MANAGEMENT ...
Vytseha R.R. ORGANIZATION OF CLOSE TO NATURE SILVICULTURE OBJECT
“MIZHHIRIA™ .. e,
Korobeinykova Ya. DETERMINATION OF PROSPECTIVE ZONES OF TOURISM
DEVELOPMENT IN VERKHOVYNA REGION BY CLASTERS ASSESSMENT
METHOD . ... e
Hrynyk H.H., Zadorozhnyy A.l., Hrynyk O.M. MODELLING OF ABOVEGROUND
PHYTOMASS OF THE TRUNK IN ABSOLUTE DRY CONDITION OF NORWAY
SPRUCES TREES ON THE POLONINSKY RIDGE IN UKRAINIAN CARPATHIAN.....
Bakay B. Ya., Horzov S. V., Didenko P. V. INTERFEROMETRIC SYNTHETIC
APERTURE RADAR AS A MONITORING TOOL FOR A FOREST STAND................
Mitryasova O., Rossol R. MONITORING OF ENVIRONMENTAL TRAINING
PROGR A S

Information technology

Artemenko O.V., Kovalenko I.K. APPLICATION OF VR TECHNOLOGY IN
PREPARATION OF FLIGHT DISPATCHER..... ...
Tkachuk V.M. ANALYSIS OF QUANTUM GENETIC ALGORITHM BASED ON
MULTILEVEL QUANTUM SY STEM. ...t
Belenky V.S., Golian N.V. PRINCIPLES OF INTRODUCING SMART CITY
TECHNOLOGIES. .. e,
Tarakanov A.K. MATHEMATICAL MODELS FOR THE BLAST FURNACE
OPERATION CONTROL. ...t e e e e
Ostapchenko K.B., Lisovychenko O.I., Borukaiev Z.H. HYBRID SCHEME OF A
MATHEMATICAL TOOLS COMPLEX FOR FORECASTING ELECTRIC
CONSUMPTION IN THE WHOLESALE MARKET. ... ...
Lazarovych I.M., Kuz M.V., Kozlenko M.I., Tkachuk V.M., Dutchak M.S.
RESEARCH AND SOFTWARE MODELLING OF SIGNAL TRANSFORMATION
USING RANDOMIZATION BASED ON MULTILEVEL M-SEQUENCES...................
Kubiavka N.B., Loza V.M. REFLEX INTELLECTUAL TEXT PROCESSING
SYSTEMS: NATURAL LANGUAGE TEXT ADDRESSING.........c.cociiiiiiii.
Dubrovin V., Petrik B., Nelasa H. CYBERSECURITY: WAVELET ANALYSIS AS A
WAY TO DETECT NETWORK ATTACKS. ... e e,
Golovko O.V., Butenko V.M., Ushakov M.V. CONSTRUCTION OF THE
MATHEMATICAL MODEL OF THE STRUCTURAL UNIFICATION OF
SPECIALIZED COMPUTER SYSTEM ON RAILWAY TRANSPORT........................
Kuz M., Kozlenko M., Lazarovych 1., Rysniuk O., Novak V., Novak M. METHOD OF
WEIGHTS DETERMINATION BASED ON RATINGS OF SOFTWARE QUALITY

M T RIS . L e e e
Kuz M., Shevliuk L., Ostafiichuk T., Mishagin R. MODELING OF SOFTWARE TIME
CHAR A CT E RIS T S ..o e e e



