International Automobile
Scientific Forum (IASF-2019)

Technologies and Components of Land
Intelligent Transport Systems

IOP Conference Series: Materials Science and Engineering
Volume 819

Moscow, Russia
16 - 18 October 2019

ISBN: 978-1-7138-3160-0
ISSN: 1757-8981



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

This work is licensed under a Creative Commons Attribution 3.0 International Licence.
Licence details: http://creativecommons.org/licenses/by/3.0/.

No changes have been made to the content of these proceedings. There may be changes to pagination
and minor adjustments for aesthetics.

Printed with permission by Curran Associates, Inc. (2021)

For permission requests, please contact the Institute of Physics
at the address below.

Institute of Physics

Dirac House, Temple Back
Bristol BS1 6BE UK

Phone: 441 17 929 7481
Fax: 44117 920 0979

techtracking@iop.org

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

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

MATHEMATICAL MODEL OF CURVILINEAR MOTION OF AN ACTIVE ROAD TRAIN
WITH ELECTROMECHANICAL TRANSMISSION ...ttt 1
O | Chudakov, V A Gorelov, V A Gartfelder, L S Sekletina

CREATION OF AUTONOMOUS GROUPS OF COMBINE HARVESTERS AND TRACTORS

FOR AGRICULTURE BASED ON THE MIVAR DECISION-MAKING SYSTEMS

"ROBO!IRAZUM ...ttt ettt ettt et e e et e eteeete et e et e eteeett e teeteeveeaaeeaseeaeeeaseeseeseenseeaseeneeesseeseenteenreas 8
O O Varlamov, D V Aladin, L E Adamova, D A Chuvikov, D V Saraev

THE EMPLOYMENT OF MULTI-CRITERIA ASSESSMENT METHODS IN THE STUDY OF
ROAD SAFETY ..ttt ettt ettt ettt ettt et et b e st et s e st ettt es e et e b en s et e s anseseesanseseesanseseesenseseesensenesan 14
A | Markovnina, V S Makarov, V V Belyakov

PROSPECTS FOR MOTORIZATION AND ENERGY MARKETS IN THE CONTEXT OF
FULLY AUTONOMOUS VEHICLES SPREAD ......oouiiiiiiieiiiteie ettt 21
M Yu Ksenofontov, S R Milyakin

ON-BOARD DRIVER ASSISTANCE SYSTEMS CLASSIFICATION ......ccceiiiiieirieieeirieieieeieeeeeeieeeeeees 26
A A Khorychev

ABOUT THE PROJECT DEVELOPING "MIPRA" — THE INTELLIGENT PLANNER IN THE

STATE SPACE FOR VEHICLES, TRACTORS, AND ROBOTS BASED ON THE

ARCHITECTURAL SOLUTIONS OF THE MIVAR SYSTEMS FOR TRAFFIC

ENTFORCEMENT ..ottt ettt s s s s s s s ses e s s mnnnnnnsmnmnnnn 33
D V Aladin, O O Varlamov, L E Adamova, D A Chuvikov, D A Fedoseev

FEATURES AND PROSPECTS OF THE ELECTRIC VEHICLE IN THE VIETNAMESE
AUTOMOBILE MARKET ......coutitiietiiteietisteietieteeet st ettt ee st ettt et sesae st b e seseesesbeneesesseneesesseneesesseneenenes 39
Nguyen Khac Minh

"FORECAST" - ADAPTIVE FORECAST DIAGNOSTIC INTELLIGENT SYSTEM FOR
VEHICLES ...ttt ettt ettt ettt et e et e et e s bt e eateeaataeenseeaasbeensaeeasbeenseeensaaenssesnsseensaeensseenseeenssesnsens 43
A A Poddubnaya, A V Keller

TESTING AND CALCULATION OF VEHICLE ADAPTIVE SUSPENSION AIR SPRINGS ........ccccceunee. 49
D Yurlin, S Bakhmutov, V Kulagin, R Kuleshov

SIMULATION BASED FEASIBILITY CONFIRMATION OF USING HYBRID POWERTRAIN
SYSTEM IN UNMANNED DUMP TRUCGKS ... ottt ettt ettt eae e 64
A B Kartashov, G | Skotnikov

DEVELOPMENT OF CALCULATION RESEARCH METHOD FOR EXHAUST SYSTEM
MAIN ELEMENTS ACOUSTIC CHARACTERISTICS......cttt ottt ettt eve s 78
R | Rakhmatov, V E Krutolapov, V N Zuzov

MODELING THE ALGORITHM OF THE AUTOMATIC EMERGENCY BRAKING SYSTEM
WITH THE PREDICTION OF THE COEFFICIENT OF TIRE GRIP .......c..coooviiiiiiiiieciieceeeee e 91
V V Petin, AV Keller

SOME ASPECTS OF MODERN AUTOMOBILE TRANSPORT DEVELOPMENT .....coooiiieeeieeeeeeeeeeeeen. 100
V | Kotliarenko



MATHEMATICAL MODEL OF AN ELECTRIC VEHICLE WITH A NON-FLAT BATTERY
OF PHOTOVOLTAIC CONVERTERS ...ttt ettt ettt s e e veesvaesbeeebeesaveesssaessvaasnseennns
V N Kozlov, A F Kolbasov, K E Karpukhin, N T Katanaev

THE CHOICE OF A PERFORMANCE CRITERION FOR A HIGH-VOLTAGE BATTERY OF
A VEHICLE ...tttk ekttt etttk sttt bebe e
I A Lyubimov, R Kh Kurmaev

SYSTEM OF REQUIREMENTS AND TESTING PROCEDURES FOR AUTONOMOUS
DRIVING TECHNOLOGIES ... .ottt et e et e e e et e e e et e e e st e e eeaeeesseareesseaeeesaeeeessanns
A M lvanov, S S Shadrin

NOVEL ADAPTIVE CONTROL METHOD FOR BLCD DRIVE OF ELECTRIC BIKE FOR

VIETNAM ENVIRONMENT ....ooiiiiiiiiitiieieieieette ettt ettt ettt be e st et et ese b enseseaseneeneanen
Chuong Nguyen Khanh, Sachintha Balasooriya, | Kavalchuk, A Kolbasov, K Karpukhin, A
Terenchenko

THE PERFORMANCE ASSESSMENT OF LOW-COST AIR POLLUTION SENSOR IN CITY

AND THE PROSPECT OF THE AUTONOMOUS VEHICLE FOR AIR POLLUTION

REDUCTION ..ottt sttt ettt ettt sttt b et skt b et skt b et stk et eb st st et et tesenesbebeneas
Le Thi Phuong Linh, llya Kavalchuk, A Kolbasov, K Karpukhin, A Terenchenko

CURRENT ISSUES OF ENSURING HUMAN SAFETY IN PROCESS OF VEHICLES
OPERATION ...ttt sttt b et et b e skt b e st et eb et et e bt et et es e et et em e et et e st et e teneetenaesestens
SV Gaysin, V F Koutenev

EXPERIENCE IN THE DEVELOPMENT OF AN EFFECTIVE THERMAL MANAGEMENT
SYSTEM FOR THE HIGH-VOLTAGE BATTERY OF THE VEHICLE.............ccooooeiiiiiiiiiieceeeeee e
R Kh Kurmaev, V S Struchkov, V V Novak

HIGH-FREQUENCY VIBRATION OF Z-ENGINE MOTOR ......cccooiiiiiiiiieieeie ettt
Al Yamanin

SELF-ADAPTIVE ALGORITHM FOR CHANGING BRAKING ENERGY RECUPERATION
OF AN ELECTRIC VEHICLE BASED ON NEURO-FUZZY INFERENCE SYSTEM ........cccccccvvvvvvnnniinn.
V Medvedev, | Rudakov

TEST BENCH FOR EXPERIMENTAL RESEARCH OF HYBRID POWERTRAIN
ALGORITHMS BASED ON RAPID CONTROL PROTOTYPING UNIT ..ooeeeeeeeeeeeeeee e
D Butarovich, A Smirnov, G Skotnikov

BASIC PRINCIPLES OF AUTOMOTIVE MODULAR BATTERY MANAGEMENT SYSTEM
DESIGN ..ottt ettt e e e et e e et e e e et e e e e eaa e e s eeaaeeeeaa et e eeaeaaeeeeaaeeeeaaeeeeaereeeaaateeeatreeeanas
A. Zaitsev, D. Butarovich, A. Smirnov

DEVELOPMENT OF A PROTOTYPE DASHBOARD FOR WHEELED PASSENGER
TRANSPORT .....oeeteeiitete ettt ettt ettt et e e stt e e tt e e sabe et beeasseessseeasseeasseessseesssaeanseessseeanseeasseesnseessseeansennnse
D Astapenko, D Butarovich, A Smirnov

THE NEED FOR CREATION OF HIGH-TECH TRACTORS OF 0.6-2 TRACTION CLASSES
WITH HIGH DEGREE OF AUTOMATION ......ooiiiiiiiiieieeiieeiteeiteeeeeieeeseeeeteesveessseesseeenseesnsaesssessnsesnnns
R Solovyev, S Cheranev, S Karyakin, A Kolomeichenko, | Gribov, V Evgrafov, N Mezentsev

AVAILABILITY OF THE AGRICULTURAL, MUNICIPAL AND ROAD CONSTRUCTION
VEHICLE MARKET WITH RUSSIAN DIESEL ENGINES .......ooooiiiiiiiii ettt
R Soloviev, S Cheranev, A Kolomeichenko, M Gerasimov, V Gromov



PROBLEM OF HAZARDOUS SUBSTANCES CONTENT REDUCTION IN HABITABLE
COMPARTMENTS OF DRIVERLESS VEHICLES .........oioiiieiieitieeeeceeeee sttt veesveesveeeaee e 210
A M Saikin, S E Buznikov, AV Zhuravlev, E P Zaytseva, A V Lebedev

TEST METHODS AND EQUIPMENT FOR ASSESSMENT OF PASSENGER

COMPARTMENT ENVIRONMENTAL PARAMETERS OF MODERN AND ADVANCED

DRIVERLESS VEHICLES.......coctriiiiitetnirieinteiet sttt ettt sttt sttt ettt skttt et nesesneneea 217
A M Saikin, S E Buznikov, AV Zhuravlev, E P Zaytseva, A V Lebedev, D A Kuznetsov

SELECTION OF THE REQUIRED DECELERATION FOR HIGH-MOBILITY WHEELED
VEHICLES WITH WEAR RESISTANT BRAKE SYSTEMS .....ooooiiiieeit ettt 224
G O Kaotiev, | F Gumerov, A A Stadukhin, B B Kositsyn

SELECTION OF THE TORQUE — SPEED CURVES FOR THE UNITS OF A WEAR-
RESISTANT BRAKE SYSTEM OF HIGH-MOBILITY WHEELED VEHICLES ........cccccooeiinieiniiieenne. 236
G O Kotiev, | F Gumerov, A A Stadukhin, B B Kositsyn

SELECTION OF THE CAPACITY OF THE ONBOARD ENERGY STORAGE DEVICE FOR A

HIGH-MOBILITY WHEELED VEHICLE WEAR-RESISTANT BRAKE SYSTEM WITH AN

ELECTRIC MACHINE .....oooiiiiiiiiiit ittt ettt ettt st b e st e et satesbe e beebeeaneas 247
G O Kotiev, | F Gumerov, A A Stadukhin, B B Kositsyn

LEGAL REGULATION IN THE FIELD OF AUTOMATED AUTOMOBILE TRANSPORT
AND ROAD TESTS OF AUTONOMOUS VEHICLES .......coooiieiiee ettt eeeeeeeeaee e 255
V | Kotliarenko

ADAPTATION OF A UNIVERSAL METHOD FOR ASSESSING THE STRENGTH AND
DURABILITY OF SUSPENSION ELEMENTS APPLICABLE TO AN UNMANNED VEHICLE............. 261
| Nazarkov, A Bokarev, S V Bakhmutov

COMPARATIVE ASSESSMENT OF VEHICLE ANTI-LOCK BRAKING SYSTEM

OPERATION USING FRICTION BRAKE MECHANISMS AND E-MACHINE IN THE

VEHICLE WITH ELECTRIC DRIVE OF TRACTION WHEELS .........cccoiiiiiiiieeeeee et 268
S V Bakhmutov, A A Umnitsyn, V G Ivanov

PROVIDING VEHICLE RUNNING LIFE IN CASE OF LOSS OF TYRE AIR PRESSURE .......cccoovveeeun. 274
S A Kantorin, S V Bakhmutov

CHARGING BALANCE MANAGEMENT SYSTEM MODELING AND IMPLEMENTATION
IN INTELLIGENT VEHICLE WITH COMBINED POWER SYSTEM......coooviiiiiiiiiiiiieie 285
V V Debelov, O A Dzhodzhua, K M Sednev, D V Endachev

REGULATORY LEGAL AND TECHNICAL CONFIRMATION WITH THE RISK ANALYSIS

WHILE MOUNTING ITS (INTELLIGENT TRANSPORT SYSTEMS) AUXILIARY

EQUIPMENT OR REPLACING POWER UNITS.....cctiiiiieit ettt ettt tee et e teeeveeseveesveasnseaenns 301
O | Girutskiy, K A Kirillov

REAL-TIME DIAGNOSTIC COMPLEX OF AUTOMATED CAR ACTIVE SAFETY SYSTEM

V G Dygalo, AV Keller

HIL MODELS FORMATION PRINCIPLE IN THE DESIGN OF AUTOMATED VEHICLE
BRAKING SYSTEM ...ttt ettt ette et e e tte et e s teeeteeestaeesseeassaaessaeassaeasseessseasssessnseesssessseesssesaseennne 319
V G Dygalo, AV Keller, A M Zavatskiy

VIBRATION ANALYSIS OF THE F-SEGMENT CAR EXHAUST SYSTEM ......ocooiiiiiiiiiiieieeeeieeees 328
V S Popov, S S Gavryushin, G G Nadareishvili, S | Yudin



CLASSIFICATION OF TABLESEMANTICALLY BINARY RELEVANT INFORMATION FOR

DRIVERS IN HIGHLY AUTOMATED VEHICLES
V V Savchenko, V V Litarovich

Author Index





