2019 XXII International
Conference on Soft Computing
and Measurements (SCM 2019)

St. Petersburg, Russia
23 — 25 May 2019

‘C IE E E IEEE Catalog Number: CFP19C43-POD
° ISBN: 978-1-7281-3603-5



Copyright © 2019 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP19C43-POD
ISBN (Print-On-Demand): 978-1-7281-3603-5
ISBN (Online): 978-1-7281-3602-8

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



Session 1. The Uncertainty in the M easurements and Calculations.
Probabilistic Methodsin the Processing of I nformation. The Bayesian Approach

Global Independence, Possible Local Dependence: Towards More Realistic Error Estimates for Indirect Measurements
QS (o)1 TNV TSP 4

Mathematical Measurements on the Basis of Bayesian Intelligent Technologies: Prospectsin the Study of
Development Processes of Complex Systems

SHChEIDEKOV GLA. .ttt s et st e st e R s be s e se e b e e b e e R e st e b e e Ee s e e st e be e b et e Reebe et et e Rentenee e ene e 9
Representation of Tolerance Relations and Granulation of Information with Respect to Substructural Logic

VOIKOVA E.S., GISINV.B. .ottt h et E bRt e bt e bt et bt ee bt n bt e e bt e enens 12
Fuzzy Tolerance Classes

A L0 Lo = N RS TR CTE= T o 1AV = TR 15
On-board Information-Measurement System for Railway Track Condition Assessment. Metrological Support

Alekseev V.V., Boronakhin A.M., Korolev P.G., OrlOVAN.V. ...ttt e s e s e etae e e s s saan e e e s saens 17
Prospects of Application of Models with Latent Variables and Variational Bayes for Optimization Problems

A7 o o T S OO SOTSSRPSN 20
Creation of Scenarios for Processing Multidimensional Spatial-Temporal Data under Conditions of Uncertainty

Pisarev |.LA., KOIOVAE.E., PISEIEV A.S. ...ttt et b et n et n et e n e nnenens 25
Analysis of Correctness of Linear Transformations of Expert Estimates

Burkov E.A., Nazarenko N.A., NaSSer S.S.S., PAOEINO P.l. .ottt s seae e s sbe s e snr e enee 29

Session 2. Systems Simulation. Complex Objects Control in the Condition of Uncertainty

Development of Distributed Control Systems Based on Aggregate Intelligent Sations

Kvashnin S.V. Shestopalov M.Y u., Imaev D.H., SMIrNOV R.I. ..c.coiiiieiiiiieerese e 34
Investigation of Electromagnetic VIf-Range Signals Applying Sparse Approximation Schemes
Lukovenkova O.0O., Marapulets Y.V., KiIm A.A., THSEANOV A.B. ..ot 37

Methods of Assessing the Effectiveness of Network Content Processing Systems for Detecting Malicious Information,
Taking Into Account the Elimination of Uncertainty in the Semantic Content of Information Objects

Desnitsky V.A., Kotenko 1.V., ParashChUK [.B. .........ccooiiiiiiieee ettt ettt see et saesneeneens 41
On the Acceleration of Smulation Modeling
QU070 YA O T I IF= = 0110 1Y7= 1 LY, (RN 45

Model of Automated Control of Telecommunication Layer of the Post-Industrial Society Cyber Environment
in the Conditions of External Destructive Influences

Verkhova G.V., AKIMOV S.V., BEIOUS K.V . ..ottt ettt s s s e s s be s s bt e s sabe s s sabessabeeesabeessabessnbeessarens 48
Light Aircraft Motion Adaptive Control Considering Elastisity of the Wings and Seerings

Putov V.V., Chan Th.C., Sheludko V.N., KOPIChEY MM ...ttt s e 52
Autonomous Electromechanical Runway Friction Coefficient Tester

Sheludko V.N., Kuznetsov A.A.,. Putov V.V, Kopichev M.M., RusyaevaT.L., Muzalevskiy A.R. .....cccoovrvininnccninienen, 56
Measurement Uncertainty of Closed Loop Control System for Water Flow Rate

Prakosa J.A., PULOV A.V., SLOICKAIA A.D. ...cocueiieeieietie ettt etee st e st e s ste s s sbe e s s e s s e beessbeessabessabesssstessabeessabesssstesssreessabenesnes 60
Smulation of Processes in Cad Based on Modified Petri Nets

GOryaChev A.V., NOVBKOVANLE. ........ccoiiiiiiiiiiieiee sttt sttt bbbt b ettt e b et s bt e et e st e e e nenbe st e aenenbe s 64
Sructural Design of the Microelectronic Systems Complex Objects Layout in Conditions of Design Rules Uncertainty

ANAreev L.E., MIironoV S.E., FrOIKIN ALK, ettt ettt s e s s eae e s s b s s ba e s sabe e s sabessbeeesabeessabessnbeessarens 63
Synthesis of Adaptive Regulator for Servo Systemwith Linear Electric Motor

Kuznetsov V.E., Phan Thanh Chung, LUKIChEY A.N. ...t s 72

Dry Friction Compensation for Radio Telescope Servo Drive Based on the Model Predictive Control
Tran Huu Phuong, Belov M.P., NQUYEN VAN Lanh .....cc.oiciiieeesee sttt 77



Estimation of the Maximum Efficiency and Mechanical Performance Output from Wind Turbine

Samokhvalov D.V., ANME 1DraNim JADEY .......ooveeiiie ettt ee st s s e s s be s s ebb e s sb e s e saaessebeeesabeessabessaneessnes 81
Fan and Regulators Fuzzy Control in Mine Ventilation Systems

KASNNTKOV ALV ., LEVIN LY o ittt ettt e e e e et e e e et et e e eeaaeeeesasbeeeesaeaaseeessasssaesssssseasssassaaassssssaneessssssnnessssens 85
Analysis of Project Documentation Based on the Search for Frequent Subgraphs

GOryaChev A.V ., NOVAKOVANL.E. ......coiiiiiiiiieiiii sttt sttt b et et b et e st et e st et se et e s eeneeneee 89
Research of Temperature Effect of the Environment on Processes of the Biological Environment in Asm1 Model

BIrKOVA OL.1., DUSNIN S. E. ..ottt ettt e e e e et e s e et e e e e e eaaeeeeseaseseessaaabeeesseassesasssanbssasssansasassssnanesssssennasssasens 93
Method of Ensuring Cyber Resilience of Digital Platforms Based on Catastrophe Theory

Petrenko S.A., VOrODIEUA D .E. ......oooceiiieie ittt ettt sttt sttt e s ett e s s b e e e ebaeesabeessabessabeeesateessabessabeeesaseessssessabeeesseessaseesarreesan 97
Methodology of Inspection of Absolute Stability of Pulse Distributed Control System

HYUShIN Y. V., NOVOZNIHOV LIV oottt bbbt bbb bbb bbbt et 102
The Use of Mathematical Methods to Automate the Control of Skillsin the Study of software Testing Algorithms

FayzrakhmanoVv R.A., POIEVSNCNIKOV .S, ....oc.iieiiece ettt sttt e e e s besneenaestenneeneensenaesreeneens 107

Analysis of the Influence of Cache Coherence Mechanism Performance on Atomic Operations
in Multicore Computing Systems
Goncharenko Evgeniy A., PaZniKOV ALEXEY A. ..ottt sttt sttt st e bbb e et st e e e e nsenbensene e 111

Session 3. Neurocomputing Networ ks, Genetic Algorithms and their Applications

Fuzzy Clustering Based on Cloud and Fog Computing

Kupriyanov M.S., HOLO L.1., SNOMOV ALV, ..ottt sttt st sttt neenees 116
Detection System for Threats of the Presence of Hazardous Substance in the Environment

Sovetov B.Ya, Tatarnikova T.M., CENANOVSKY V. V. ...ttt bbbt sttt 121
Neural Network Traffic Signs Detection System Devel opment

Devyatkin AV ., FI IOV DM, .ottt bt b bbb st e e e st e s b et e s e b e s b e e e be s bene et e benaense e eneans 125

Sudy of Resource Allocation Methods for Smart City Systems
Mohammed Saleh Ali Muthanna, Lyachek U.T., S.S.S Nasser, Ammar M uthanna,
Mohammed Manea ANMEA MULNANNG ..........c.ooiiiiie ettt et e et e e beesbeesbeesaeesaeesabeenseeabeesbeesaeesssesareensean 129

Session 4. Methods and Toolsfor the Design of Expert Systems and Decision Support Systems

Robust Regression Random Forests by Small and Noisy Training Data

Utkin L.V., KOVAIEV M.S., COOIEN F.P.A. ..ottt bbbt sttt b e bbb bt be b et et ne e 134
Intelligent Decision Support by Means of Dynamic Description Logic

Chernov A.V., ButakovaM.A., Kartashov O.O., AIEXANAITOV ALA. ...ttt s s e srae s s res et e s sbe s s saaesssneeeenes 138
Modern Approach to Device Quality Evaluation by the Modified Expert-Statistical Method and Genetic Algorithm

Bishard E.G., MININAQ A.A., FIIIPOV S.J. ettt sttt sttt sttt s ae e e st e sae e s e et e seesbesaeeneesbeseesneensentesreeneens 142

An Approach to Granulation and Ontology Similarity Measurement for Intelligent Decision Support in
Semi-Structured Subject Areas

Chernov A.V., ButakovaM.A., Deineko O.V., MiroshNiKOV A.M. ..o 146
Automated Creation of Knowledge Bases for Intelligent Systems, Taking into Account Linguistic Uncertainty

[0 (oY= I I = 1= T =Y A I RO 149
The Method for Parameters Determination of the Air Pollution Nonlinear Integral Criterion

GerasimoV [V ., ANKOULINOV [.G. ....c.iiiiiiiiiieiiti sttt sttt b et b e s bbb e s bt e b st et e b e st e e s e 153
Management Automation in Multichannel System of Sea Situation Monitoring

SHEINMAN ELL. .ottt bbbt h b e e b b b e he e b e s b e e e R e e b e e e e e b e e A e e e R e eb e AR e e e b e e bt e b e ne e bt nh et e e ene e e e e e 156

Methods of Analysis of the Space System Application Process in Forecasting of the Devel opment of
Regional Natural Emergency
Privalov A.A., KOIESOV V. AL, VEFEMYEV VL. ittt sttt b et sttt na et e e ne e 160

Analysis of Indicators of the Integrated System of Personnel Metrics
LashmanOVa N.V ., PEIFOVA A K. ...ttt s ettt e st e s st e e s b e e s sateessates s beeesatesssasessbesabeeesabeessabessbeessbesssabeessneesenn 164



Session 5. Intelligent M easur ements Systems.
New Approachesin Measurements:. I ntellectual, Soft and Fuzzy M easur ements

Linguistic Variable Concept Devel opment in the Context of Computing with Words and Perceptions

Gerasimov [.V., KUZMIN S.UA., LEE AV . ottt b et r e e r e 169
Tracking Stream Computing Converter for Intelligent Measuring Systems

S Y= ATV NN B O 2 T = o 1= - N 2 172
Algebraic Topological Method for Semantic Modelling of Plant Cell Shapes

Wenlong Yi, Yinding Zhao, Canghal WU, LE YANG ....coerieeririiieisinieise sttt sttt nns 176
Adaptive Automatic Monitoring System with Data Compression

Antonyuk E.M., Varshavskiy 1.E., ANONYUK P.E. ...ttt st 179
Centralized Monitoring Device with Improved Speed

Antonyuk E.M.; Varshavskiy 1LE., ANTONYUK P.E. ........ooi ettt et s seesne e 181
Calibration of Sereo Cameras with Surveying Equipment

Deylid 1LA., MOIOOYBKOV S.A. ...ttt sttt sttt st st s ek st et e bt be st e st b e be s b e e e st e b e s b e e e bt e besb et e senbesbe s eneans 183
Big Data Processing System for Analysis of GitHub Events

Voinov N.V., Garzon Katterine Rodriguez, Nikiforov [.V., DrobintSev P.D. ... 187
Smulation of Air Cooling Apparatus

(S04 LoV Y I = (0 74 [0 V2= @ N 191
Smulation of Feed Pump Related Energy Saving

(1074 [0)Vz= | I = 0 74 [0)V7- L O 1Y TR RTRRR 194
Modelling of Parallel Threads Synchronization in Hybrid MPI+ Threads Programs

LI 0 T2 oA A AN A = v 10 YA 197
Smulation of Microarc Oxidation Process Based on Equivalent Electric Circuit

Golubkov P.E., Pecherskaya E.A., Kochegarov I.1., Safronov M.I., Shepeleva V. ... 200
Method for Measuring the Oxide Coating Thicknessin the Micro-arc Oxidation Process

Golubkov P.E., Pecherskaya E.A., Gromkov N.V., Zinchenko T.O., Artamonov D.V., Kochegarov |.I. .....cccccceevireninnene. 204
Verification of the Mathematical Model of BLDC Motor in Smulink using Passport and Experimental Data

Fuad Al Mahturi, SAMOKNVEIOV D.V. ..ottt sttt st s st s s ebe e s s e s s e be e s sbeessbesssbeessabesssabessabeessbesssabesssnteseans 208

Session 6. Environmental Information Systems

Cognitive Visualization of Multidimensional Time Series of Characteristics of Gas Compressor Stations

Gorokhov V.L., Stepanova M.S., Shinkevich A.D., Admakin M.M., Zhuravlev A.S. .......cccoirerienennneneeree e 212
Acoustic Factor Environmental Safety Monitoring Information System
Bogomolov A.V., Dragan S.P., Zinkin V.N., AI&KNiN M.D. ......ccccciiiiiiiiiiniicie sttt 215

Analysis of Neural Networks Illogical Behavior in Classification Problems at the Environmental Monitoring of
Water Bodies
Zhangirov T.R., Perkov A.S., LissA.A., Ekalo A.V., Ivanova S.A., GrigoryevalN.Y. ....cccceeeienienineeiese e e 219

Session 7. Application of Decision Support Systemsin the Economy and the Social Sphere

Features of the Organization of Metrological Support in“ Gazprom™ in the Conditions of Digitalization

BIUSBKOVA LA, . et bttt b e st h e b4 et e btk e s b e R £ e bt e bt b e R e e be b e At e R e e b e e b e b e Rt b e b e b e Rt e b e e b et et ae e e e ne e 224
Modern Mathematical Methods of Analysis and Forecasting of the Complex Systems Dynamics

SHCNEIDAKOV GLA. .t b e bt h et e bt e R bt e e b b A e e bt E bt e b e h R bt b e bt e b e ne b eb et b e ne et ne e 227
Digitalization of the Financial Sphere: Analysis of the Prospects for Devel opment of Cryptocurrency

2T Y YT 229
Innovative Approaches in the Financial Sphere: Evaluation of the Implementation of Blockchain Technology

2Tz 1Y Y 233
Topological Principles of Cognitive Image Generation

Gorokhov V.L., Brusakova |.A., SNINKEVICN A.D. ...ttt ettt e s e et e e e s e st e e e e s ssbeeeesssseneeesessseneeesas 237

On the Use of Fuzzy Methods in Quality Management



Viriansky Zalman Ya., ShaposhniKOV SErGEY O. ...c.cciiiiiriririeire sttt sttt b e bbb e enas 240
Data Presentation Problems in Retail Sales Management Task

Razmochaeva N.V., KIHONSKIY D.M. ...ttt et ae e st s et et e sreeseeneeseesbeeseenanssenseeneensenaensnensnns 244
Investigation of Satistical Process Control in Process Automation Tasks

Razmochaeva N.V., SemenoVv V.P., BEZIUKOV A.A. ...ttt 248
Web-data Driven Ontological Approach to Modelling IT Specialists Recruitment Needs

Faizrakhmanow R.A., YAIUITIN D.V . ettt etee sttt s st e st s s ebe e s s e s s e bt e s sabeessabessabeessbeeesabesssabessbeeesabesssabessanenssan 252
Predictive Modeling of Dental Care for Pre-University Educational Organizations

Mikhailov Y.l., Budrin A.G., Gladilin P.E., Soldatova A.V., Belyaeva A.V., Soldatov |.LK. ... 256
Early Prediction of the Grade Point Average of University Students Diploma: Neural Network Approach

VaslevaE.E., KUrUShIN D.S., VIGSOV S.S. ....ooi ettt e e sttt stts s ete e e sateesateessbessaseeesabessbeessabesssseeesabeessabesessreesarees 259

The Concept of Monitoring the Reliability of Information in the Professional Social Network Using a Convol utional
Neural Network
(1 = (O I A = = 1 (= 0 0 TS T AN 263

Strategic Management of Cloud Service Portfolio Using Genetic Algorithm
SemenoV V.P., ANdreevskiy 1.L., SOKOIOV R.V. ...ttt st s b et saesbesneeneas 266





