
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP18DTW-POD 
978-1-5386-5711-9 

2018 IEEE East-West Design & 
Test Symposium (EWDTS 2018) 

Kazan, Russia 
14-17 September 2018 



 
 
 
 
 
 
 
Copyright © 2018 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:   CFP18DTW-POD 
ISBN (Print-On-Demand):  978-1-5386-5711-9 
ISBN (Online):   978-1-5386-5710-2 
ISSN:                            2373-826X 
 
           
 
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 
 

 
 



TABLE OF CONTENTS 
 
 
 

IMPLEMENTATION OF THE CONTINUOUS MONITORING SYSTEM FOR TECHNICAL 
CONDITION OF THE ST. PETERSBURG ARENA STADIUM SLIDING ROOF....................................................... 1

Andrei Belyi ; German Osadchy ; Dmitry Efanov ; Dmitry Shestovitskiy 
 

THE USE OF CODES WITH FIXED MULTIPLICITES OF DETECTED UNIDIRECTIONAL AND 
ASYMMETRICAL ERRORS IN THE PROCESS OF ORGANIZING COMBINATIONAL 
CIRCUIT TESTING ........................................................................................................................................................... 11

Dmitry Efanov ; Valery Sapozhnikov ; Vladimir Sapozhnikov 
 

THE EVALUATION OF ERROR DETECTION PROBABILITY AT THE OUTPUTS OF 
COMBINATIONAL CIRCUITS UNDER CONCURRENT ERROR DETECTION ON THE BASIS 
OF SUMMATION CODES ................................................................................................................................................ 20

Dmitry Efanov ; Valery Sapozhnikov ; Vladimir Sapozhnikov ; Dmitry Plotnikov 
 

PRACTICAL RECOMMENDATIONS FOR CONTROLLING OF ANGULAR DISPLACEMENTS 
OF HIGH-RISE AND LARGE SPAN ELEMENTS OF CIVIL STRUCTURES .......................................................... 25

Andrei Belvi ; German Osadchy ; Kirill Dolinskiv 
 

SELF-CHECKING CONCURRENT ERROR DETECTION SYSTEM DESIGN BASED ON 
BOOLEAN COMPLEMENT METHOD TO “1 OUT OF 3” CODE WITH HARDWARE COST 
OPTIMIZATION ................................................................................................................................................................ 33

Valery Sapozhnikov ; Dmitry Efanov ; Vladimir Sapozhnikov ; Dmitry Pivovarov 
 

EXPERIMENTAL STUDIES OF POLYNOMIAL CODES IN CONCURRENT ERROR 
DETECTION SYSTEMS OF COMBINATIONAL LOGICAL CIRCUITS ................................................................. 39

Dmitry Efanov ; Dmitry Plotnikov ; Valery Sapozhnikov ; Vladimir Sapozhnikov ; Ruslan Abdullaev 
 

PROGNOSIS SERVICE FOR NAVIGATION SYSTEMS REGARDING TIME PARAMETERS OF 
RAILROAD CROSSING.................................................................................................................................................... 46

Dmitry Efanov ; Dmitry Plotnikov ; German Osadchy 
 

THE FAULT TOLERANT CMOS LOGICAL ELEMENT OF MATCHING FOR A CONTENT-
ADDRESSABLE MEMORY.............................................................................................................................................. 54

Artem V. Antonyuk ; Vladimir Ya. Stenin 
 

GENERALIZATION OF FLOOR LIFTING FOR QC-LDPC CODES: THEORETICAL 
PROPERTIES AND APPLICATIONS ............................................................................................................................. 58

Ilya Vorobyev ; Nikita Polyanskii ; German Svistunov ; Sergey Egorov ; Vasiliy Usatyuk 
 

FORMATION OF INTERFERENCE FROM POWER CIRCUITS TO APPARATUS OF 
AUTOMATION AND REMOTE CONTROL.................................................................................................................. 64

Victor Shamanov 
 

USING OF INTERVAL ANALYSIS ALGORITHMS FOR TECHNICAL SYSTEMS 
OPTIMIZATION PROBLEM SOLVING ........................................................................................................................ 71

Olga Medvedeva ; Svetlana Mustafina 
 

PARADIGMS FOR BUILDING CONTROL SYSTEMS ON RAILROAD TRANSPORT: FROM 
THE SYSTEMS OF ELECTRICAL INTERLOCKING OF POINTS AND LIGHT SIGNALS TO 
SMART GRID TRAIN MOVEMENTS CONTROLLING SYSTEMS .......................................................................... 75

Dmitry Efanov ; German Osadchy 
 

TESTING OF OPTICAL SENSORS IN MEASURING SYSTEMS ON RAILWAY MARSHALLING 
YARD ................................................................................................................................................................................... 83

Dmitrii V. Efanov ; German V. Osadchy ; Valerii V. Khóroshev 
 

SYSTEM OF DESIGNING TEST PROGRAMS AND MODELING OF THE MEMORY 
MICROCIRCUITS ............................................................................................................................................................. 89

Aleksej Melikov ; Aleksej Evdokimov ; Aleksandr Shubovich ; Sergej Volobuev 
 

A NEW FAMILY OF CONTROLLED TERNARY TRUE RANDOM NUMBER GENERATORS .......................... 95
Rustam Latypov ; Evgeni Stolov 

 

APPLICATION OF MONTE CARLO METHOD IN THE CONSTRUCTION OF 
COPOLYMERIZATION PROCESS MODELING ALGORITHM FOR THE CONTINUOUS 
MODE IN THE REACTORS CASCADE ....................................................................................................................... 101

Olga Medvedeva ; Vladimir Mikhailov ; Sofia Mustafina ; Tatiana Mikhailova ; Svetlana Mustafina 
 

DESIGN AND TEST OF AN INTERFERENCE CANCELLER FOR A GPS/GLONASS USER'S 
NAVIGATION EQUIPMENT ......................................................................................................................................... 106

Ilya N. Komilov 
 



OPTIMIZATION OF CONDITIONAL DIAGNOSTICS ALGORITHMS FOR RAILWAY 
ELECTRIC SWITCH MECHANISM USING THE THEORY OF QUESTIONNAIRES WITH 
FAILURE STATISTICS ................................................................................................................................................... 110

Dmitrii V. Efanov ; German V. Osadchy ; Valerii V. Khóroshev ; Andrei Belyi 
 

TESTING THE SHORT-TERM BLOOD GLUCOSE PREDICTION ALGORITHM USING 
DIRECNET CLINICAL DATABASE ............................................................................................................................. 119

P. A. Rudenko ; E.L. Litinskaia ; M.V. Denisov ; K.V. Pozhar ; N.A. Bazaev 
 

THE IMPLEMENTATION OF HIGH-ORDER SINGLE-STEP INTEGRATION TECHNIQUE 
INTO CIRCUIT SIMULATOR ....................................................................................................................................... 123

M. M. Gourary ; S.G. Rusakov ; S.L. Ulyanov ; M. M. Zharov 
 

AN FPGA-OPTIMIZED ARCHITECTURE OF VARIATIONAL OPTICAL FLOW.............................................. 129
Pavel Belyakov ; Mikhael Nikiforov 

 

SYNTHESIS OF THE ALGORITHMS FOR ADAPTIVE NONLINEAR BLOCKS IN VIEW OF 
FINITE INPUT SIGNAL-TO-NOISE RATIO ............................................................................................................... 136

V. M. Artyushenko ; V. I. Volovach 
 

SYNTHESIS OF THE ALGORITHMS OF ADAPTIVE NONLINEAR SIGNAL PROCESSING 
USING ROBUST APPROACH........................................................................................................................................ 141

V. M. Artyushenko ; V. I. Volovach 
 

ANALYSIS OF MOMENT AND CUMULANT DESCRIPTION OF NON-GAUSSIAN RANDOM 
PROCESSES, SIGNALS AND NOISE............................................................................................................................ 146

V. M. Artyushenko ; V. I. Volovach 
 

APPLICATION OF ADAPTIVE ALGORITHMS FOR MEASURING TEMPERATURE 
CURRENT-VOLTAGE CHARACTERISTICS OF ELECTRONIC ELEMENTS .................................................... 152

Alexander Ermachikhin ; Vladimir Litvinov ; Yuri Vorobyov ; Aleksei Maslov 
 

ADAPTIVE SIGNAL PROCESSING NONLINEAR BLOCK WITH QUADRATURE 
GENERATORS UNDER INFLUENCE BROADBAND NOISE .................................................................................. 157

V. M. Artyushenko ; V. I. Volovach 
 

COST EFFECTIVE ADAPTIVE VOLTAGE SCALING USING PATH DELAY FAULT TESTING .................... 162
Mahroo Zandrahimi ; Philippe Debaud ; Armand Castillejo ; Zaid Al-Ars 

 

CHECKING ROBUSTNESS OF WEB SERVICES BASED ON THE PARALLEL COMPOSITION 
OF PARTIAL TIMED FINITE STATE MACHINES ................................................................................................... 168

Ekaterina Shirokova 
 

PIEZOELECTRIC CANTILEVER IN THE DEVICE FOR EXTRACTION ENERGY FROM THE 
WATER FLOW ................................................................................................................................................................. 174

Valery Zibrov ; Irina Zanina ; Mikhail Molev ; Aleksey Iliev 
 

MODEL AND FPGA IMPLEMENTATION OF PSEUDORANDOM SEQUENCE GENERATORS 
BASED ON INVERTIBLE MATRICES......................................................................................................................... 178

Vjacheslav M. Zakharov ; Sergei V. Shalagin ; Bulat F. Eminov 
 

GENERATORS OF THE BINARY INVERSE-SEGMENT PSEUDO-RANDOM SEQUENCES ............................ 184
Valery Pesoshin ; Artyom Gumirov ; Valery Kuznetsov ; Darya Shirshova 

 

ABOUT ONE MATHEMATICAL MODEL OF PROJECT MANAGEMENT.......................................................... 192
George Abuselidze ; Nino Devadze ; Tamta Kakhidze 

 

ALGORITHM OF SOLUTION AN OPTIMAL CONTROL PROBLEM FOR ELLIPTIC 
DIFFERENTIAL EQUATIONS WITH M-POINT BITSADZE-SAMARSKI CONDITIONS.................................. 196

David Devadze ; Hamlet Meladze 
 

NEW ARCHITECTURE OF MONITORING SYSTEMS OF TRAIN TRAFFIC CONTROL 
DEVICES AT WAYSIDE STATIONS ............................................................................................................................ 203

Dmitry Efanov 
 

COMPUTATIONAL FLUID DYNAMICS SIMULATION OF THE SPUTNIK PEDIATRIC 
ROTARY BLOOD PUMP ................................................................................................................................................ 208

Dmitry Telyshev ; Maxim Denisov ; Anna Satyukova ; Tatyana Le 
 

GETTING THE EMOTIONAL COLORING OF VIDEOS FOR FURTHER TEACHING OF 
NEURAL NETWORKS .................................................................................................................................................... 214

Olga Medvedeva ; Sofia Mustafina ; Dmitry Petrov ; Rustam Salavatov ; Svetlana Mustafina 
 

DESIGN OF INTEGRATED PHOTONIC RECEIVER WITH 20 GHZ BANDWIDTH BASED ON 
0.25-µM SIGE BICMOS TECHNOLOGY ..................................................................................................................... 217

A.S. Koryakovtsev ; A.A. Kokolov ; F.I. Sheyerman ; L.I. Babak 
 

SAMPLING THEOREM IN FREQUENCY DOMAIN FOR THE FINITE SPECTRUM ........................................ 222
Gamlet S. Khanyan 

 

PARAMETRICALLY EXCITED MICROELECTROMECHANICAL SYSTEM IN NAVIGATION 
PROBLEMS....................................................................................................................................................................... 228

Vladimir Bogolyubov ; Lyalya Bakhtieva 
 



EFFECT OF NARROW-BAND NOISE ON ADAPTIVE SIGNAL PROCESSING BY NONLINEAR 
BLOCKS WITH QUADRATURE GENERATORS ...................................................................................................... 232

V. M. Artyushenko ; V. I. Volovach ; V. N. Budilov 
 

TRANSMITTER OUTPUT IMPEDANCE CALIBRATION METHOD .................................................................... 238
Vazgen Sh. Melikyan ; Andranik K. Hayrapetyan ; Bagrat E. Baghramyan ; Arman S. Trdatyan ; Artur Kh. 
Mkhitaryan ; Ara E. Mkrtchyan ; Anush Z. Ramazyan ; Shavarsh V. Melikyan 

 

STATISTICAL INVESTIGATION OF IMAGE PROCESSING ALGORITHMS 
CHARACTERISTICS AUTOMATION ......................................................................................................................... 246

D.A. Kolchaev ; A.A. Loginov ; M.B. Nikiforov 
 

LOW POWER, LOW OFFSET, AREA EFFICIENT COMPARATOR DESIGN IN NANOSCALE 
CMOS TECHNOLOGY ................................................................................................................................................... 253

Vazgen Sh. Melikyan ; Vardan P. Grigoryants ; Artur Kh. Mkhitaryan ; Gegham A. Petrosyan ; Andranik K. 
Hayrapetyan ; Zaven M. Avetisyan ; Simon H. Gharibyan ; Nune H. Beglaryan 

 

WEARABLE ARTIFICIAL KIDNEY DESIGN PRINCIPLES ................................................................................... 258
N. A Bazaev ; B. M Putrya ; N. M Zhilo ; V.M. Grinval'd 

 

EVOLUTION OF FORWARD AND INVERSE DISCRETE FOURIER TRANSFORM.......................................... 264
Olga Ponomareva ; Alexey Ponomarev ; Vladimir Ponomarev 

 

USAGE OF GENETIC ALGORITHMS FOR EDUCATIONAL TESTS ADAPTATION ........................................ 270
Nikolai Prokopyev 

 

WINDOW-PRESUM PARAMETRIC DISCRETE FOURIER TRANSFORM.......................................................... 274
Olga Ponomareva ; Alexey Ponomarev ; Natalia Ponomareva 

 

ESTIMATION OF STORAGE LIFE OF ELECTRONIC COMPONENTS BASED ON 
DEGRADATION ANALYSIS .......................................................................................................................................... 279

A. Ya. Koulibaba ; A. Yu. Shtukarev ; A.A. Sashoy ; O.V. Yushin 
 

INCOMING INSPECTION OF FPGAS ......................................................................................................................... 283
Alexander Ogurtsov ; Michael Krasnov ; Oleg Martynov 

 

FORMULA MARKUP ALGORITHM FOR SEARCH IN SCIENTIFIC DOCUMENTS ........................................ 288
Eugeny Birialtsev ; Olga Zhibrik ; Alexander Gusenkov ; Polina Gusenkova ; Yana Palacheva 

 

THE DETERMINISTIC-STATISTICAL MODEL OF A MIMO SYSTEM SIGNAL 
PROPAGATION INDOORS ............................................................................................................................................ 295

Anastasia A. Vaganova ; Natalia N. Kisel ; Andrey I. Panychev 
 

AN EXPERIMENTAL EVALUATION OF FAULT-TOLERANT FPGA-BASED ROBOT 
CONTROLLER................................................................................................................................................................. 301

Jakub Podivinsky ; Jakub Lojda ; Zdenek Kotasek 
 

DESIGN OF TWO-VALUED AND MULTIVALUED CURRENT DIGITAL ADDERS BASED ON 
THE MATHEMATICAL TOOL OF LINEAR ALGEBRA .......................................................................................... 308

Nikolay Butyrlagin ; Nikolay Chernov ; Nikolay Prokopenko ; Vladislav Yugai 
 

DESIGNING A KOCH-TYPE WIRE ANTENNA BY REGRESSION ANALYSIS................................................... 314
Garnik Abgaryan ; Dmitrii Tumakov 

 

METHOD OF SELECTING AN OPTIMAL ACTIVATION FUNCTION IN PERCEPTRON FOR 
RECOGNITION OF SIMPLE OBJECTS ...................................................................................................................... 318

Regina Latypova ; Dmitrii Tumakov 
 

DESIGNING THE SYMMETRICAL EIGHT-TOOTH-SHAPED MICROSTRIP ANTENNA FOR 
WI-FI APPLICATIONS ................................................................................................................................................... 323

Angelina Markina ; Dmitrii Tumakov ; Nikolai Pleshchinskii 
 

ANT ALGORITHM FOR DETERMINING OF CRITICAL CONNECTIONS IN VLSI ......................................... 328
Dmitry Zaporozhets ; Daria Zaruba ; Elmar Kuliev 

 

DIGITAL RECURSIVE FILTERS FOR BUILDING THERMAL MODELLING .................................................... 334
Iskander Gilmanshin ; Ramil Shaimukhametov ; Vladimir Strekalov 

 

THE DEVELOPMENT OF AUTOMATED SYSTEMS OF THE VEHICLE INPUT FLOW 
OPERATION AT MULTIMODAL TERMINAL COMPLEXES AS A WAY TO INCREASE THE 
TERMINAL PROCESS'S RHYTHMICITY .................................................................................................................. 338

Natalia A. Goncharova 
 

COMPACT MICROSTRIP ANTENNA WITH AN AIR GAP ..................................................................................... 345
Denis A. Letavin 

 

DEVELOPMENT OF COMPACT COUPLER DEVICES ON MICROSTRIP STRUCTURES WITH 
DIFFERENT SUBSTRATE THICKNESSES................................................................................................................. 349

Denis A. Letavin 
 

ANTENNA IN MICROSTRIP VERSION FOR USE IN RFID APPLICATIONS...................................................... 353
Hung Luu Quang ; Tai Pham Trong ; Cuong Nguyen ; Trang Nguyen Hoang Thuy 

 

BAND-PASS FILTER WITH TWO L-SHAPED RESONATORS ............................................................................... 357
Khiem Nguyen Khac ; Nikolay S. Knyazev ; Vuong Le Quoc ; Hung Luu Quang 

 



DEVELOPMENT OF INTELLIGENT SMART BICYCLE CONTROL SYSTEM .................................................. 361
Irina Makarova ; Polina Buyvol ; Ksenia Shubenkova ; Eduard Tsybunov ; Aleksey Boyko 

 

FAULT TOLERANCE PROPERTIES OF SYSTEMS GENERATED WITH THE USE OF HIGH-
LEVEL SYNTHESIS ........................................................................................................................................................ 369

Jakub Lojda ; Jakub Podivinsky ; Zdenek Kotasek 
 

IMPLEMENTATION OF SOFTWARE-DEFINED NETWORK NODES BASED ON ULTRA-LOW 
POWER MICROCONTROLLERS FOR VANET......................................................................................................... 376

Mikhail Yurchenko ; Mikhail Buinevich ; Andrey Laptev ; Andrey Stepanov ; Kirill Tarasov ; Andrei Vladyko 
 

TEST DERIVATION FOR THE SOFTWARE DEFINED NETWORKING PLATFORMS: NOVEL 
FAULT MODELS AND TEST COMPLETENESS ....................................................................................................... 382

Nina Yevtushenko ; Igor Burdonov ; Alexandre Kossachev ; Jorge Lónez ; Natalia Kushik ; Djamal Zeghlache 
 

OBJECTS DISCERNIBILITY IMPROVEMENT AS PART OF UNMANNED VESSEL CONTROL 
SYSTEM............................................................................................................................................................................. 388

Denis Nacharov ; Yurii Mikhayluk ; Vladimir Iskiv 
 

CONDITIONS OF STABILITY OF VERTICAL CYLINDRICAL SOFT SHELL ................................................... 393
L.A. Bekmurzaev ; M.F. Mitsik ; M.V. Byrdina ; G.B. Grigoryeva 

 

ALGORITHM FOR THE FORMATION OF A TRAINING SET FOR A NEURAL NETWORK ON 
THE RECOGNITION OF CHART PATTERNS........................................................................................................... 398

Galim Z. Vakhitov ; Zulfira A. Enikeeva ; Sumbel K. Enikeeva 
 

DEVELOPMENT OF TIME-VARYING PLL MACROMODEL FOR JITTER EVALUATION............................ 403
M.M. Gourary ; S.G. Rusakov ; S.L. Ulyanov ; M.M. Zharov 

 

ASSURANCE OF FAULT-TOLERANCE IN BIT-STREAM COMPUTING CONVERTERS ................................ 410
A.I. Gulin ; N.M. Safyannikov ; O.I. Bureneva ; A. Yu. Kaydanovich 

 

ESTIMATION TO EFFICIENCY OF THE USING OF ANTI-ALIAS FILTER IN THE A/D 
INTERFACE OF INSTRUMENTATION AND CONTROL SYSTEMS..................................................................... 414

Leontiy K. Samoylov ; Nikolay N. Prokopenko ; Anna V. Bugakova 
 

TRIPLE MODULAR SUM CODE AS A NEW CODE FOR THE TASKS OF CHECKABLE 
AUTOMATION SYSTEM SYNTHESIS ........................................................................................................................ 418

Dmitry Efanov 
 

TAXONOMY OF SMALL-SCALE FADING MODELS .............................................................................................. 423
Vladislav Lesnikov ; Tatiana Naumovich ; Alexander Chastikov 

 

DESIGN OF LOGICAL CONTROL UNITS BASED ON FINITE STATE MACHINES' PATTERNS .................. 430
Maryna Miroshnyk ; Sergii Poroshyn ; Alexander Shkil ; Elvira Kulak ; Inna Filippenko ; Dariia Kucherenko ; 
Yuriy Pakhomov ; Salfetnikova Juliia ; Maksym Goga 

 

FORMAL DESCRIPTION OF POSSIBLE INPUT LOGICAL SIGNAL DATA SEQUENCES FOR 
DIGITAL SYSTEMS AND THEIR BLOCKS................................................................................................................ 436

Alexander Ivannikov ; Nikolay Levchenko ; Irina Romanova 
 

USE OF SYSTEMATIC CODE BASED ON DATA BITS WEIGHING FOR CONCURRENT 
ERROR DETECTION CONSIDERING ERROR STRUCTURE ANALYSIS ........................................................... 441

Anton Bliudov ; Ilya Nazarov ; Vyacheslav Dmitriev ; Konstantin Kovalyov 
 

ESTIMATION OF THE SIGNIFICANCE OF PARAMETERS VARIATION IN THE 
ELECTRONIC EQUIPMENT MONITORING AND DIAGNOSTICS SYSTEM ..................................................... 448

Sergey A. Panychev ; Vyacheslav F. Guzik ; Anatoly P. Samoylenko ; Andrey I. Panychev ; Anastasia A. Vaganova 
 

SECURITY THREATS IN MOBILE COGNITIVE RADIO NETWORKS................................................................ 454
I.S. Trubin 

 

AUTOMATED DATA ACQUISITION SYSTEM FROM INDUSTRIAL MACHINES ............................................ 460
Sergei Kalabanov ; Rinat Shagiev ; Rashid Ishmuratov 

 

MULTI-RUN MARCH TESTS FOR PATTERN SENSITIVE FAULTS IN RAM .................................................... 465
Eugenia Buslowska ; Vyacheslav Yarmolik 

 

ENERGY SAVING LOW COST AUTODYNE SHORT-RANGE MOTION SENSOR............................................. 471
Elena Shirokova ; Igor Shirokov ; Andrey Azarov 

 

CIRCUIT PARTITIONING PROBLEM CLUSTERING METHOD BASED ON ADJACENCY 
MATRIX UNIFICATION ................................................................................................................................................ 475

V M Kureichik ; I B Safronenkova 
 

IMPACT OF RESISTIVE OPEN AND BRIDGE DEFECTS ON THE SET ROBUSTNESS OF 
STANDARD CMOS COMBINATIONAL LOGIC ........................................................................................................ 479

Marko Andjelkovic ; Zoran Stamenkovic ; Milos Krstic ; Rolf Kraemer 
 

CRYOGENIC OPERATIONAL AMPLIFIER ON COMPLEMENTARY JFETS .................................................... 485
Oleg V. Dvornikov ; Nikolay N. Prokopenko ; Anna V. Bugakova ; Vladimir A. Tchekhovski ; Igor V. Maliy 

 

DEVELOPMENT OF RESYNTHESIS FLOW FOR IMPROVING LOGICAL MASKING 
FEATURES OF COMBINATIONAL CIRCUITS ......................................................................................................... 490

Alexander Stempkovskiy ; Dmitry Telpukhov ; Vladislav Nadolenko 
 



SOME OF THE NEW INDICATORS IN GENETIC ALGORITHMS FOR THE TRAVELING 
SALESMAN PROBLEM .................................................................................................................................................. 497

V. M. Kureichik ; J.A. Logunova 
 

DEVELOPMENT OF SENSOR FOR SPECTRAL MONITORING OF COMBUSTION 
PROCESSES IN GAS-TURBINE ENGINES ................................................................................................................. 502

Mikhail Mekhrengin ; Vladislav Guryev ; Igor Meshkovskii ; Daniil Smirnov ; Anton Sukhinets 
 

IMPROVEMENT OF THE DESIGN OF A MICROPROCESSOR-BASED POWER SUPPLY 
CONTROL SYSTEM OF AN INTERNAL COMBUSTION ENGINE........................................................................ 506

S.G. Solovyov ; E.R. Milutin ; V.A. Ryzhikov 
 

PSEUDO-EXHAUSTIVE RANDOM ACCESS MEMORY TESTING BASED ON MARCH TESTS 
WITH RANDOM BACKGROUND VARIATION ........................................................................................................ 510

Ireneusz Mrozek ; Vyacheslav Yarmolik 
 

LOCALIZATION OF BARCODES USING ARTIFICIAL NEURAL NETWORK .................................................. 518
N.N. Ventsov ; L.A. Podkolzina 

 

PARALLEL COMPUTATIONS IN TWO-DIMENSIONAL ADAPTIVE ANTENNA ARRAYS ............................ 524
Victor I. Djigan ; Boris I. Shakhtarin ; Konstantin P. Likhoedenko ; Yuliya Sidorkina 

 

RESEARCH AND DESIGN OF DIFFERENTIAL GAS TEMPERATURE MEASUREMENT 
SYSTEM FOR GAS-TURBINE ENGINES .................................................................................................................... 531

Zhanna Sukhinets ; Artur Gulin ; Anton Sukhinets ; Mikhail Mekhrengin ; Nikolay Prokonenko ; Oleg Dvornikov 
 

CLOSED-FORM AVERAGE ROC CURVE EXPRESSION FOR ENERGY-BASED SIGNAL 
DETECTION IN PRESENCE OF K-µ SHADOWED FADING................................................................................... 536

Aleksey S. Gvozdarev ; Tatiana K. Artemova 
 

DEVELOPMENT OF A COMPLEX MODEL FOR VOIP TECHNOLOGY WITH THE 
POSSIBILITY OF APPLICATION IN 5G NETWORKS ............................................................................................. 542

Alexey Volkov ; Aleksandr Baskakov ; Said Muratchaev ; Elena Volkova 
 

MODIFICATION AND ACCELERATION OF THE DETECTION OBJECTS ALGORITHM BY 
INTERACTIVELY SET COLOR AND TEXTURE ATTRIBUTES............................................................................ 547

A.L. Priorov ; A.S. Maksimovskiy ; Yu.A. Bryukhanov 
 

PARTIAL DYNAMIC RECONFIGURATION IN AN FPGA-BASED FAULT-TOLERANT 
SYSTEM: SIMULATION-BASED EVALUATION ...................................................................................................... 553

Richard Panek ; Jakub Lojda ; Jakub Podivinsky ; Zdenek Kotasek 
 

HIGH QUALITY FACTOR 5.0 GBPS CTLE CIRCUIT FOR SERDES SERIAL LINKS ....................................... 559
Vazgen Sh. Melikyan ; Arshavir V. Matevosyan ; Arman S. Petrosyan ; Armen A. Martirosyan ; Karen T. 
Khachikyan ; Ruben H. Musayelyan ; Arman S. Trdatyan ; David K. Hakobyan 

 

FAULT-TOLERANT SYNCHRONOUS FSM NETWORK DESIGN FOR PATH DELAY FAULTS .................... 563
S. Ostanin ; V. Andreeva ; N. Butorina ; D. Tretyakov 

 

SOLUTIONS TO PROBLEM OF CAM OVERFLOW IN THE PARALLEL DATAFLOW 
COMPUTING SYSTEM “BURAN”................................................................................................................................ 567

N. N. Levchenko ; A. S. Okunev ; D.N. Zmejev 
 

GLOBAL DISTRIBUTED ASSOCIATIVE ENVIRONMENT - EVOLUTION OF PARALLEL 
DATAFLOW COMPUTING SYSTEM “BURAN” ....................................................................................................... 573

A. D. Ivannikov ; N. N. Levchenko ; A. S. Okunev ; A. L. Stempkovsky ; D.N. Zmejev 
 

AVERAGE NUMBER OF ORDERS CALCULATION CONCERNING DIAGNOSTIC TEST OF 
MEASURING CONTROLLERS DURING PERMANENT MONITORING PERFORMANCE 
BASED ON STATIONARY MODEL OF QUEUEING SYSTEM ............................................................................... 578

Dmitry Efanov ; German Osadchy ; Dmitry Plotnikov 
 

ESTIMATION OF THE CRAMER-RAO BOUND FOR RADIO DIRECTION-FINDING ON THE 
AZIMUTH AND ELEVATION OF PLANAR ANTENNA ARRAYS OF THE SYMMETRIC FORM................... 589

Yu.B. Nechaev ; I.W. Peshkov ; N.A. Fortunova 
 

METHOD FOR SPEEDING A DIFFERENTIAL OPERATIONAL AMPLIFIER IN THE INVERT 
CONNECTION CIRCUIT................................................................................................................................................ 594

Nikolay N. Prokopenko ; Anna V. Bugakova ; Peotr S. Budyakov ; Aleksandr I. Serebryakov 
 

PROCESS VARIATION DETECTION AND SELF-CALIBRATION METHOD FOR HIGH-SPEED 
SERIAL LINKS ................................................................................................................................................................. 599

Vazgen Sh. Melikyan ; Armen A. Martirosyan ; Arthur S. Sahakyan ; Zaven M. Avetisyan ; Arman S. Trdatyan ; 
Karen T. Khachikyan ; Arman S. Petrosyan ; Manvel T. Grigoryan 

 

DIRECT SEQUENCE SPREAD SPECTRUM SYSTEM NOISE AND INTERFERENCE 
IMMUNITY ANALYSIS .................................................................................................................................................. 603

Andrey Tikhomirov ; Elena Omelvanchuk ; Anastasia Semenova ; Alexey Smirnov ; Alexander Bakhtin 
 

IT SUPPORT FOR NON-INVASIVE MONITORING OF BLOOD GLUCOSE SYSTEM ...................................... 609
Nikolay Kascheev ; Oleg Kozyrev ; Alexey Vanyagin 

 



SPEED INCREASING OF FOE CALCULATION IN AUTONOMOUS VEHICLE CONTROL 
SYSTEMS .......................................................................................................................................................................... 614

A.V. Kolupaev ; A.P. Metelyov ; D.E. Prozorov ; E.E. Kurbatova ; N.L. Kharina 
 

ANALYSIS OF THE COMPUTATIONAL COMPLEXITY OF ALGORITHMS FOR PHONEMIC 
TRANSCRIPTION............................................................................................................................................................ 618

Dmitriy Prozorov ; Alexandra Tatarinova 
 

AN APPROACH TO TESTING THE HARDWARE MODULES OF LOCOMOTIVE DRIVER 
CONSOLE SIMULATOR ................................................................................................................................................ 622

Andrey V. Chernov ; Dmitry N. Chupiy ; Alexander A. Alexandrov ; Artem M Miroshnikov 
 

INPUT AND OUTPUT GENERATION FOR THE VERIFICATION OF ALU: A USE CASE ............................... 626
Ondrej Cekan ; Richard Panek ; Zdenek Kotasek 

 

BUILDING TEST SPEECH DATASET ON RUSSIAN LANGUAGE FOR SPOKEN DOCUMENT 
RETRIEVAL TASK.......................................................................................................................................................... 632

Alexandra Tatarinova ; Dmitriy Prozorov 
 

NEURAL NETWORKS ASSOCIATED WITH THE “BLACK BOX” MODELS OF NON-LINEAR 
DYNAMIC SYSTEMS ...................................................................................................................................................... 636

Elena Solovyeva 
 

ANALYSIS OF THE AMPLITUDE AND PHASE-MANIPULATED SIGNALS OF AUTOMATION 
DEVICES VIA BLUETOOTH TECHNOLOGY ........................................................................................................... 640

Dmitry Sedykh ; Denis Zuyev ; Michael Gordon ; Alexandr Skorokhodov 
 

DESIGN AND TEST ISSUES OF A SOL CMOS VOLTAGE CONTROLLED OSCILLATORS FOR 
RADIATION TOLERANT FREQUENCY SYNTHESIZERS ..................................................................................... 648

Denis Sotskov ; Vadim Elesin ; Galina Nazarova ; Konstantin Amburkin ; Dmitry Amburkin ; George Chukov ; 
Nikolay Usachev ; Alexander Nikiforov 

 

A MODEL OF LORAWAN COMMUNICATION IN CLASS A FOR DESIGN AUTOMATION OF 
WIRELESS SENSOR NETWORKS BASED ON THE IOT PARADIGM ................................................................. 653

Sergey Mosin 
 

AUTOMATIC SYSTEM OF INTELLIGENT SEED RATE CONTROL FOR SELECTION 
SEEDERS ........................................................................................................................................................................... 659

Maksim A. Litvinov ; Maksim N. Moskovskiy ; Igor G. Smirnov 
 

FORMING PATCH FUNCTIONS AND COMBINATIONAL CIRCUIT RECTIFICATION ................................. 663
A. Matrosova ; S. Chernyshov ; G. Goshin ; D. Kudin 

 

ABOUT POSSIBILITY OF MAGNETOOPTICAL/MAGNETOPHOTONIC STRUCTURES 
MAKING OF MICRO- AND NANO- LEVEL ............................................................................................................... 668

Dmitry A. Bezuglov ; Julia A. Shokova ; Larissa V. Cherckesova ; Boris A. Akishin ; Marina Yu. Zvezdina ; Vitaly 
M. Porksheyan ; Irina S. Trubchik ; Peotr S. Budyakov 

 

COMPACT DIGITAL ORIENTATION MODULE FOR BOREHOLE LOGGING TOOLS .................................. 676
Kamil Yusupov ; Victor Kosarev ; Airat Mukhametzyanov ; Elena Philippova ; Alexander Gavrilov ; Anvar 
Safiullin ; Maksim Vakhitov ; Alexander Starovoytov ; Denis Klygach 

 

A PROCESSOR OPTIMIZATION FRAMEWORK FOR A SELECTED APPLICATION ..................................... 680
Jalab Podivinsky ; Ondrej Cekan ; Martin Krcma ; Radek Burget ; Tomas Hruska ; Zdenek Kotasek 

 

ESTIMATION OF NAVIGATION SIGNAL CARRIER PHASE IN MULTIPATH ENVIRONMENT.................. 691
Alexander Fridman 

 

THE LOW-TEMPERATURE RADIATION-HARDENED ANALOG INTERFACES OF SENSORS 
ON THE BASE OF BIJFET ARRAY CHIPS................................................................................................................. 697

Alexey E. Titov ; Ilya V. Pakhomov ; Aleksandr I. Serebryakov 
 

SUBTHZ AND THZ-BANDS RADIOELECTRONIC DEVICES CREATION WORKING IN LOW 
TEMPERATURES CONDITIONS OF NEAR SPACE AND ARCTIC/ANTARCTIC REGIONS........................... 702

Dmitry A. Bezuglov ; Julia A. Shokova ; Larissa V. Cherckesova ; Boris A. Akishin ; Marina Yu. Zvezdina ; Vitaly 
M. Porksheyan ; Nikolay N. Prokopenko 

 

AN APPROACH TO AUTOFOCUS IN CAR-BORNE RADAR IMAGING SYSTEMS ........................................... 711
Vyacheslav Androsov ; Sergey Vityazev ; Aleksei Kharin ; Vladimir Vityazev 

 

INVERSE SETS IN PATTERN RECOGNITION ......................................................................................................... 715
Alexei Mikhailov ; Mikhaili Karavay 

 

THE TECHNIQUE OF FAST POWER ANALYSIS FOR FINFET STANDARD CELLS ....................................... 723
A. V. Korshunov ; S.A. Ilin 

 

SOLUTION OF AN OPTIMAL CONTROL PROBLEM FOR HELMHOLTZ EQUATIONS WITH 
M- POINT NONLOCAL BOUNDARY CONDITIONS BY MEANS MATHCAD..................................................... 728

Marina Abashidze ; Vakhtang Beridze 
 

COMPACT SPICE MODELS OF THE STANDARD LAYOUT FRAGMENTS IN LSI 
INTERCONNECTIONS ................................................................................................................................................... 733

K.O. Petrosyants ; N.I. Ryabov ; E.I. Batarueva 
 



USING MISR AS COUNTERMEASURE AGAINST SCAN-BASED SIDE-CHANNEL ATTACKS ...................... 738
Satyadev Ahlawat ; Darshit Vaghani ; Naveen Bazard ; Virendra Singh 

 

IMPLEMENTATION OF MEMORY STATIC, COUPLING AND DYNAMIC FAULT MODELS 
AT THE REGISTER TRANSFER LEVEL .................................................................................................................... 744

Davit Hayrapetyan ; Aleksandr Manukvan ; Grigor Tshagharyan 
 

FIRMWARE GENERATION ARCHITECTURE FOR MEMORY BIST.................................................................. 748
D. Sargsyan 

 

THE HIGH RESOLUTION ULTRASONIC WELL IMAGER.................................................................................... 752
Kamil Yusupov ; Victor Kosarev ; Adel Akchurin ; Bulat Nasyrtdinov ; Alexander Starovoytov ; Ekaterina 
Yachmeneva ; Airat Mukhametzyanov ; Marsel Khamiev 

 

DESIGN OF DIGITAL GLOVES WITH FEEDBACK FOR VR................................................................................. 757
Marat Shigapov ; Vlada Kugurakova ; Evgenyi Zykov 

 

PREDICTION OF HIGH-TEMPERATURE OPERATION (UP TO +300 C) OF REFERENCE 
VOLTAGE SOURCE BUILT WITH TEMPERATURE-TOLERANT PRODUCTION 
TECHNOLOGY ................................................................................................................................................................ 762

Lev M. Sambursky ; Dmitry A. Parfenov ; Mamed R. Ismail-Zade ; Alexander S. Boldov ; Borislav S. Dubyaga 
 

USING A TABLEAU METHOD FOR CHECKING THE DATABASE LOGICAL STRUCTURE 
CORRECTNESS ............................................................................................................................................................... 767

Gennady V. Svetlov ; Aleksey I. Baranchikov ; Natalya N. Grinchenko ; Nataliy S. Fokina ; Boris V. Kostrov 
 

THE AUTOMATIC ALGORITHMS' ADAPTATION METHOD FOR EMBEDDED MULTI-CORE 
CONFIGURATIONS ........................................................................................................................................................ 772

Alexey N. Ivutin ; Alexander S. Novikov ; Anna G. Troshina 
 

IMAGE SEARCH BY CONTENT SYSTEM DEVELOPMENT ................................................................................. 778
Valentina Potapova ; Andrey Tarasov ; Natalya Grinchenko 

 

DPSK-QAM COMBINATION AS A SIGNAL SET FOR SPECTRALLY EFFICIENT 
NONCOHERENT COMMUNICATION ........................................................................................................................ 783

Alexander B. Sergienko 
 

AN AUTOMATIC TESTBENCH GENERATOR FOR TEST PATTERNS VALIDATION..................................... 789
Slimane Boutobza ; Sorin Popa ; Andrea Costa 

 

THE DEVELOPING OF TARGETS TRACKING COMPLEX................................................................................... 800
Andrey Tarasov ; Potapova Valentina ; Belyakov Pavel ; Melnik Olga 

 

SPICE SIMULATION OF TOTAL DOSE AND AGING EFFECTS IN MOSFET CIRCUITS ............................... 805
K.O. Petrosyants ; I.A. Kharitonov 

 

EXPERIMENTAL RESEARCH OF THE MODE OF QUANTUM KEYS DISTRIBUTION .................................. 811
Pljonkin Anton 

 

A METHODOLOGY TO VALIDATE THE ON-CHIP BUSES OF A MICROCONTROLLER.............................. 815
Meghashyam Ashwathnarayan ; Jayakrishna Guddeti 

 

STUDY OF EXECUTION EFFICIENCY OF IMPLEMENTATION VERSIONS OF SPARSE 
MATRICES MULTIPLICATION ALGORITHM ON PARALLEL DATAFLOW COMPUTING 
SYSTEM “BURAN”.......................................................................................................................................................... 821

N.N. Levchenko ; A.S. Okunev ; D.N. Zmejev 
 

COMPACT FOUR-STUB COUPLER ............................................................................................................................ 827
Denis A. Letavin ; Victor A. Chechetkin ; Yuriy E. Mitelman 

 

EVOLUTION OF A PROBLEM OF THE HIDDEN FAULTS IN THE DIGITAL COMPONENTS 
OF SAFETY-RELATED SYSTENS ................................................................................................................................ 831

A. Drozd ; M. Kuznietsov ; S. Antoshchuk ; A. Martynyuk ; M. Drozd ; J. Sulima 
 

EVALUATION OF CODE-WORD SUBSETS TO ENSURE THE SELF-TESTING PROPERTY OF 
A CHECKER ..................................................................................................................................................................... 836

Natalia Butorina ; Yulia Burkatovskaya ; Elena Pakhomova 
 

A JOURNEY FROM STIL TO VERILOG..................................................................................................................... 842
Slimane Boutobza ; Sorin Popa ; Andrea Costa 

 

DEEP LEARNING FOR REGION DETECTION IN HIGH-RESOLUTION AERIAL IMAGES ........................... 853
Vladimir V. Khryashchev ; Vladimir A. Pavlov ; Andrey Priorov ; Anna A. Ostrovskaya 

 

SENSITIVITY ANALYSIS OF THE EQUIVALENT DIRECT FORM OF IIR DIGITAL FILTERS .................... 858
Vladislav Lesnikov ; Tatiana Naumovich ; Alexander Chastikov 

 

STABILITY VERIFICATION OF STATISTICAL METHODS FOR SIGNAL SEPARATION ............................. 864
Valery Zasov 

 

RECURSIVE IDENTIFICATION OF COMPLEX-VALUED WEIGHTS LINEAR DYNAMICAL 
SYSTEMS OF FRACTIONAL ORDER WITH ERRORS-IN-VARIABLES.............................................................. 869

D.V. Ivanov ; S.A. Nikishchenkov ; A.A. Zharkova ; A.V. Kuchinsky ; A.A. Ilmushkin 
 

ALGORITHM FOR SEPARATING GNSS SIGNALS INTO COMPONENTS ......................................................... 875
Alexey Malyshev ; Ivan Malay ; Mikhail Ozerov 

 



METHODS OF EVM MEASUREMENT AND CALIBRATION ALGORITHMS FOR MEASURING 
INSTRUMENTS ................................................................................................................................................................ 879

Alexey Malyshev ; Ivan Malay ; Leonid Selin 
 

SYNTHESIS OF REFLECTIVITY MEASUREMENT CONDITIONS FOR PYRAMIDAL RADIO 
ABSORBING MATERIALS IN FREE SPACE ............................................................................................................. 884

Nikolay Anyutin ; Ivan Malay ; Andrey Titarenko ; Alexey Malyshev 
 

RECONSTRUCTION ALGORITHM OF ELECTROMAGNETIC FIELD IN CASE OF ELLIPTIC 
POLARIZATION OF NEAR-FIELD PROBE ............................................................................................................... 888

Nikolay Anyutin ; Ivan Malay ; Alexey Malyshev 
 

ARCHITECTURES OF QUANTUM MEMORY-DRIVEN COMPUTING ............................................................... 892
Vladimir Hahanov ; Svetlana Chumachenko ; Eugenia Litvinova ; Hanna Khakhanova 

 

NUMERICAL MODEL, ALGORITHMS AND SOFTWARE FOR QUANTITATIVE ESTIMATION 
OF IMPLOSION IMPULSE-AMPLITUDE ACTION ON POROUS-FRACTURED MEDIUM IN 
WELL BOTTOM ZONE .................................................................................................................................................. 899

Vladimir Konyukhov ; Ivan Konyukhov ; Anatolii Chekalin 
 

QUANTUM DEDUCTIVE SIMULATION FOR LOGIC FUNCTIONS ..................................................................... 906
Vladimir Hahanov ; Abdullayev Vugar Hacimahmud ; Eugenia Litvinova ; Svetlana Chumachenko ; Irina 
Hahanova 

 

TEST SYNTHESIS FOR LOGICAL X-FUNCTIONS .................................................................................................. 913
Vladimir Hahanov ; Mykhailo Liubarskyi ; Wajeb Gharibi ; Svetlana Chumachenko ; Eugenia Litvinova ; Ivan 
Hahanov 

 

CYBER SOCIAL COMPUTING ..................................................................................................................................... 922
Vladimir Hahanov ; Svetlana Chumachenko ; Eugenia Litvinova ; Abdullayev Vugar Hacimahmud ; Anastasia 
Hahanova ; Tetiana Soklakova 

 

Author Index 




