
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 



 

 

 

 

 

 

 
 

 
 

 

THE EIGHTH INTERNATIONAL CONFERENCE 

TRANSPORT AND LOGISTICS 
 Niš, Serbia 3 December 2021 

 

PROCEEDINGS 

 
 

Edited by 
 

Asst. Prof.  Vesna Jovanović 

 

 

 

 
Design 

 

Jovan Pavlović 

Aleksandar Stanković 

Jelena Mihajlović 

 

 
 

Publisher 
 

University of Niš 
Faculty of mechanical engineering  

Department of Transport Engineering and Logistics 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Under the auspices of 
 

Serbian Ministry of Education, Science and Technological Development 
 



 

 

 
Program committee 

 

Chairman of the Scientific Committee: 

Assoc. Prof. Dr. Goran Petrović, Faculty of Mechanical Engineering, University of Niš, SRB 
 

Vice Chairman of the Scientific Committee: 

Dr. Dragan Marinković, Institute of Mechanics, TU Berlin, GER 

 

Assoc. Prof. Dr. Aleksandr Rakhmangulov, Department of Logistics and Transportation Systems Management, 

Nosov Magnitogorsk State Technical University, RUS 

Assoc. Prof. Dr. Aleksandra Anđelković, Faculty of Economics, University of Niš, SRB 

Assoc. Prof. Dr. Alptekin Ulutas, Department of International Trade and Logistics, Sivas Cumhuriyet University, TUR 

Assoc. Prof. Dr. Beti Angelevska, Faculty of Technical Sciences, "St. Kliment Ohridski" University, Bitola, MKD 

Asst. Prof. Dr. Boban Nikolić, Faculty of Mechanical Engineering in Niš, University of Niš, SRB 

Asst. Prof. Dr. Caglar Karamasa, Faculty of Business Administration, Anadolu University, TUR 

Assoc. Prof. Dr. Dillip Kumar Das, The Discipline of Civil Engineering, University of KwaZulu- Natal, Durban, RSA 

Prof. Dr. Đorđe Nikolić, Technical Faculty in Bor, University of Belgrade, SRB 

Assoc. Prof. Dr. Dragan Pamučar, Military academy in Belgrade, University of Defence, SRB 

Prof. Dr. Dragan Peraković, Faculty of Transport and Traffic Sciences, University of Zagreb, CRO 

Prof. Dr. Dragoslav Janošević, Faculty of Mechanical Engineering in Niš, University of Niš, SRB 

Prof. Dr. Dušan Stamenković, Faculty of Mechanical Engineering in Niš, University of Niš, SRB 

Assoc. Prof. Dr. Goran Marković, Faculty of mechanical and civil engineering Kraljevo, University of Kragujevac, SRB 

Prof. Dr. Gordana Stefanović, Faculty of Mechanical Engineering in Niš, University of Niš, SRB 

Assoc. Prof. Dr. Ibrahim Badi, Mechanical Engineering department, Misurata University, LIB 

Prof. Dr. Ivan Mihajlović, Technical Faculty in Bor, University of Belgrade, SRB 

Prof. Dr. Jelena Stefanović Marinović, Faculty of Mechanical Engineering in Niš, University of Niš, SRB 

Assoc. Prof. Dr. Kristina Jakimovska, Faculty of Mechanical Engineering, Ss. Cyril and Methodius University in Skopje, MDK 

Prof. Dr. Ljiljana Radović, Faculty of Mechanical Engineering in Niš, University of Niš, SRB 

Prof. Dr. Ljubiša Vasov, Faculty of Transport and Traffic Engineering, University of Belgrade, SRB 

Prof. Dr. Manfred Zehn, Institute for Mechanics, TU Berlin, GER 

Prof. Dr. Marijana Petrović, Faculty of Transport and Traffic Engineering, University of Belgrade, SRB 

Asst. Prof. Dr. Marko Periša, Faculty of Transport and Traffic Sciences, University of Zagreb, CRO 

Prof. Dr. Mile Savković, Faculty of mechanical and civil engineering Kraljevo, University of Kragujevac, SRB 

Asst. Prof. Dr. Miloš Madić, Faculty of Mechanical Engineering in Niš, University of Niš, SRB 

Prof. Dr. Miloš Milošević, Faculty of Mechanical Engineering in Niš, University of Niš, SRB 

Prof. Dr. Nеnаd T. Pаvlоvić, Faculty of Mechanical Engineering, University of Niš, SRB 

Prof. Dr. Olegas Prentkovskis, Faculty of Transport Engineering, Vilnius Gediminas TU, LIT 

Prof. Dr. Peđa Milosavljević, Faculty of Mechanical Engineering in Niš, University of Niš, SRB 

Assoc. Prof. Dr. Prasenjit Chatterjee, Department of Mechanical Engineering, MCKV Institute of Engineering, IND 

Asst. Prof. Dr. Predrag Milić, Faculty of Mechanical Engineering in Niš, University of Niš, SRB 

Prof. Dr. Predrag Rajković, Faculty of Mechanical Engineering in Niš, University of Niš, SRB 

Assoc. Prof. Dr. Rosen Mitrev, Faculty of Mechanical Engineering, Technical University of Sofia, BGR 

Prof. Dr. Sandra Klinge, Institute of Mechanics, Department of Structural Analysis and Mechanics, TU Berlin, GER 

Assoc. Prof. Dr. Selçuk Korucuk, Department of International Trade and Logistics, Giresun University, TUR 

Prof. Dr. Thorsten Schmidt, Faculty of Mechanical Science and Engineering, TU Dresden, GER 

Prof. Dr. Vladislav Blagojević, Faculty of Mechanical Engineering in Niš, University of Niš, SRB 

Prof. Dr. Žarko Ćojbašić, Faculty of Mechanical Engineering in Niš, University of Niš, SRB 

Asst. Prof. Dr. Željko Stević, Faculty of Transport and Traffic Engineering Doboj, University of East Sarajevo, BiH 
 

 

 

 

Organising committee 
 

Chairman of the Organizing Committee: 

Dr. Danijel Marković, Faculty of Mechanical Engineering, University of Niš, SRB 

 

Dr. Vesna Jovanović, Faculty of Mechanical Engineering, University of Niš, SRB, 

Mr Saša Marković, Faculty of Mechanical Engineering, University of Niš, SRB, 

Jovan Pavlović (conference technical secretary), Faculty of Mechanical Engineering, University of Niš, SRB, 

Aleksandar Stanković, Faculty of Mechanical Engineering, University of Niš, SRB, 

Jelena Mihajlović, Faculty of Mechanical Engineering, University of Niš, SRB. 



 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 



The Eighth International Conference Transport and Logistics- til 2021 
 

CONTENTS 

 
PLENARY                                                                                                                                                               3 

DIGITAL TWINS OF RAILWAY JUNCTIONS BASED ON A SIMULATION MODEL                                 5 

Aleksandr Rakhmangulov, Pavel Mishkurov, Sergey Kornilov, Nosov Magnitogorsk 

PROBABILISTIC ANALYSIS OF INDUSTRIAL EQUIPMENT ACCIDENT REGISTERS  

THROUGH BAYES’ RULE AND BAYESIAN NETWORKS                                                                           13 

Rosen Mitrev 

DECISION-MAKING IN TRANSPORT AND LOGISTICS USING INTEGRATED MODELS                      21 

Željko Stević 

LOGISTICS SYSTEMS OPERATION RESEARCH AND QUANTITATIVE LOGISTICS                     27 

DYNAMIC ELECTRIC VEHICLE ROUTING PROBLEM                                                                                29 

 Lazar Z. Velimirović, Aleksandar Janjić,Petar Vranić, Ivana Petkovski, Jelena D. Velimirović  
 
STATISTICAL MODELING OF A RENT-A-BIKE IN GoNM SYSTEM                                                          33 

Matej Babiĉ, Dragan Marinković 
 

APPLICATION OF PCA-DEA MODEL FOR EVALUATING THE EFFICIENCY OF  

A TRANSPORT COMPANY                                                                                                                                37 

Smiljka Miškić, Eldina Huskanović, Marko Vasiljević 
 

REAL TIME SIMULATION OF CONVEYING SYSTEM: CASE STUDY                                                      43 

Saša Marković, Danijel Marković, Aleksandar Stanković, Predrag Milić 
 

SELECTION OF LASER CUTTING SYSTEMS USING MCDM METHODS                                                  49 

Miloš Madić, Miroslav Radovanović 
 

ADAPTIVE NEURO FUZZY ESTIMATION OF IMPORTANT FACTORS FOR E-COMMERCE  

PRODUCT SHIPMENT DELIVERY                                                                                                                   53 

Miloš Milovanĉević,  Dalibor Petković 
 

RE-SHORING IN THE SUPPLY CHAIN AS A RESPOND TO COVID-19                                                      59 

Aleksandra AnĊelković, Melisa Bejtović 
 

SOLVING THE UNRELATED PARALLEL MACHINE SCHEDULING PROBLEM 

WITH SETUP TIMES                                                                                                                                           65 

Aleksandar Stanković, Goran Petrović, Danijel Marković, Saša Marković 
 

MONTE CARLO METHOD BASED ON THE GAME “TOUR DU WINO”    

AND ITS APPLICATIONS                                                                                                                                   71 

Predrag Rajković, Ljiljana Radović, Milica Barać 

PRIORITIZING THE INTERNAL AND EXTERNAL FACTORS LEADING FIRMS  TO GREEN 

LOGISTIC:A CASE STUDY FOR FOOD FIRMS                                                                                              75 

Selçuk Korucuk, Ahmet Aytekin, Basil Oluch Okoth, Çağlar Karamaşa 
 
THE ROLE OF DIGITAL TECHNOLOGIES IN SUPPLY CHAIN MANAGEMENT IN THE  

COVID-19 CRISIS PERIOD                                                                                                                                 81 

Adrijana Jevtić, Goran Milovanović, Nevena Tomić 

MATERIAL HANDLING EQUIPMENT CONSTRUCTIONS AND DESIGN ENGINEERING             89 

OPTIMIZATION OF SCISSOR MECHANISM LIFTING PLATFORM  

MEMBERS USING HHO METHOD                                                                                                                   91 

Marko Todorović, Nebojša B. Zdravković, Mile Savković, Goran Marković, Goran Pavlović 



The Eighth International Conference Transport and Logistics- til 2021 
 

SELECTION OF ZIPLINE BRAKING DEVICE                                                                                                 97 

Tanasije Jojić, Jovan Vladić, Radomir Đokić, Atila Zelić 
 
ANALYSIS OF LOADING AXIAL BEARING OF SLEWING PLATFORM  

DRIVE MECHANISMS IN HYDRAULIC EXCAVATORS                                                                            101 

Vesna Jovanović, Dragoslav Janošević, Jovan Pavlović, Nikola Petrović 
 
DETERMINATION OF SOLID PARTICLE VELOCITY IN A PNEUMATIC CОNVEYING SYSTEM      105 

Jasmina Bogdanović Jovanović 
 
EXPERIMENTAL ASSESSMENT OF THERMAL ENVIRONMENT IN MOBILE MACHINERY CAB    109 
Dragan Ružić, Nenad Poznanović 
 
OPTIMIZATION OF A LOADER DRIVE MECHANISMS ON THE  BASIS OF THE CYCLE TIME 

CRITERION                                                                                                                                                         115 
 Jovan Pavlović,, Radomir Đokić, Nikola Petrović, Nikola Despenić 
 
SELECTION OF THE OPTIMAL TWO STAGE PLANETARY GEAR TRAIN FOR APPLICATION AT 

SLEWING PLATFORM DRIVE MECHANISM OF HYDRAULIC EXCAVATOR                                       121 
Jelena Stefanović-Marinović, Sanjin Troha, Vesna Jovanović 
 
THE TWO-ROLL RUBBER MILL FRAME DEVELOPMENT SUPPORTED BY THE MCDM 

METHODOLOGY                                                                                                                                               125                                                                                                                                             

Dušan Ćirić, Jelena Mihajlović, Miroslav Mijajlović 
 
TRAFFC AND TRANSPORT ENGINEERING                                                                                            131 

 

ANALYSIS OF OPERATING SPEED DEVIATIONS FROM LIMIT VALUES ON TWO-LANE ROADS  

Ana Bonić, Mirnes Salkanović, Marko Subotić, Željko Stević                                                                             133 

 

TURBOPROP AND TURBOFAN ENGINES EFFECTIVENESS COMPARISON                                         139 

Ljubiša Vasov, Branimir Stojiljković, Olja Ĉokorilo, Dušan Stamenković, ĐorĊe Pantović  

 

ANY EVIDENCE OF SUSTAINABLE TRAVEL BEHAVIOR IN LIBYA AN INVESTIGATION              145 

Hussain Nasr, Ibrahim Badi  
 

COMPUTATIONAL INTELLIGENCE AND MACHINE LEARNING IN TRAFFIC AND  

TRANSPORTATION                                                                                                                                          149                                                                                                               

Bratislav Lukić, Goran Petrović, Predrag Milić, Dragan Marinković, Žarko Ćojbašić  

 

INTEGRATION OF UNMANNED AERIAL VEHICLES INTO URBAN TRANSPORT  SYSTEMS          157 

Miloš Marina, Tanja Živojinović, Marijana Petrović, Petar Mirosavljević 

 

INTELLIGENT LED MATRIX LIGHTING SYSTEMS ON MODERN VEHICLES                                      163 

Andrija Veliĉković, Miloš Milošević, Maša Milošević, Aleksandra Cvetković  

 

SYSTEMATIZATION OF ERGONOMIC AND INCLUSIVE  

PRINCIPLES FOR DESIGNING INTERIORS OF AUTONOMOUS VEHICLES                                          167 

Elena Angeleska, Sofija Sidorenko, Aleksandar Jankovic, Tashko Rizov,  
Aleksandra Aleksovska, Nikola Avramov  

 

THE APPLICATION OF CAMERAS ON THE HEAVY DUTY VEHICLES WITH AIM TO INCREASE  

THE DRIVER VISUAL FIELD                                                                                                                          177 

Nadica Stojanović, Ivan Grujić, Jasna Glišović, Bojana Bošković, Saša Vasiljević  

 

DESIGN AND DEVELOPMENT OF AUTOMOTIVE INTERIORS USING QFD METHODS                     181 

David Marinkov, Nikola Kostić, Vladislav Blagojević, Saša Randelović 



The Eighth International Conference Transport and Logistics- til 2021 
 

 

 

 

 

 

 

 

FOREWORD 

In the field of transport, traffic and logistics, technical systems are created on the basis 

of strictly rational requirements but completely free forms of solutions and application 

of the latest technologies. This has led to more efficient systems, better adapted to 

processes, which in turn has given greater financial sustainability. 

The  intense  global  mobility  of  people,  goods  and  information,  with  the  expected 

tendency  of  further  growth,  indicates  the  need  for  education,  research  and  

development in the field of transport, traffic and logistics. Evaluating the importance of 

the development of transport and logistics in the Republic of Serbia and Southeast 

Europe, in 2002 the European Union, through the TEMPUS programme, adopted and 

allowed the funding of a three-year project entitled: The Introduction and Development 
of a New Study Profile of Transport Flows and Logistics, which was successfully 

implemented at the Department of Transport Engineering and Logistics of the Faculty 

of Mechanical Engineering, University of Niš. 

With the aim of presenting the research results and plans in the field of transport and 

logistics, the Department of Transport Engineering and Logistics of the Faculty of 

Mechanical Engineering, University of Niš, has thus far organized seven scientific 

events under the title of Transport and Logistics. The first event was held in 2004, as a 

symposium, within the TEMPUS project. 

The eighth international scientific conference Transport and Logistics – TIL 2021 
is being held at the Faculty of Mechanical Engineering in Niš with the old aim but a 

new and wider scope of the field of transport and logistics, compared with the previous 

events. The conference is characterized by the participation of a great number of 

researchers from universities, faculties, institutes and various organizations from 

Germany, Russia, Croatia, Bosnia and Herzegovina, Macedonia, Libya and Serbia. 

Original, review and professional papers contained in the Conference Proceedings 

encompass the fundamental scientific areas of transport and logistics related to: 

transport flows, planning and control of logistics systems, design and maintenance of 

transport machines and vehicles. However, apart from the fundamental areas, the 

proceedings include, equally and legitimately, a number of papers from the scientific 

fields whose studies deal with urban mobility, sustainable development, environmental 

protection and decision-making criteria. 

It can be said, as a general conclusion of the Conference, that the intense global 

mobility of people, goods and information, with the expected tendency of further 

growth, points to the needs and current trends of future research in the field of transport 

and logistics. 

Asst. Prof.  Vesna Jovanović 



The Eighth International Conference Transport and Logistics- til 2021 
 

 

UNIVERSITY OF NIS 

FACULTY OF MECHANICAL ENGINEERING 

Department of Transport Engineering and Logistics 

ttl 



 

3 

The Eighth International Conference Transport and Logistics- til 2021 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DIGITAL TWINS OF RAILWAY JUNCTIONS BASED ON A SIMULATION MODEL 

 Aleksandr Rakhmangulov, Pavel Mishkurov, Sergey Kornilov, Nosov Magnitogorsk 
 

PROBABILISTIC ANALYSIS OF INDUSTRIAL EQUIPMENT ACCIDENT REGISTERS  

THROUGH BAYES’ RULE AND BAYESIAN NETWORKS 

 Rosen Mitrev 
 

DECISION-MAKING IN TRANSPORT AND LOGISTICS USING INTEGRATED MODELS 

 Željko Stević 
 

 

 

 PLENARY 



 

4 

The Eighth International Conference Transport and Logistics- til 2021 
 

 

 

 

 

 

 

 



�����������	
���
���

����

����
������
��
����
���
�����������������

���

����

���� �!"#"$%&'(")'*"�+�,+-$'.")'*'/"0%12"�-'-$'%#3."�40-'*35�63%&0"1�7�89��:;�9<�=>?@=A>�B=AC��DEFGHGEIG�>HJEKLDHM�JEN�CDOPKMPIK�:��Q�9;9��Q�=PR<�HDIGGNPEOK�S�>TG�?POTM��EMGHEJMPDEJU��DEFGHGEIG�>HJEKLDHM�JEN�CDOPKMPIK5�V>�C�9;9�W5�=PR5�XGHYPJ5�Z�[GIG\YGH�9;9��Q�GNPMGN�Y]�̂GKEJ�_D̀JED̀Pa8� =PR�b�cEP̀GHKPM]5�dJIeUM]�DF�fGITJEPIJU�?EOPEGGHPEO5�[GLJHM\GEM�DF�>HJEKLDHM�?EOPEGGHPEO�JEN�CDOPKMPIK5�9;9��:=PR�b�gHJFPhJ�gJUGY<8� �����KMH8�b�PUeKMH8�Q�Z;�I\>GhKM�RMJ\LJE�ǸDKMeYJiED8� �>PHJj�7;8� �XMH8��b�dDHGkDHN�S�̂ GKEJ�_D̀JED̀Pa8� �lPYUPDOHJFPmJ�en�K̀JhP�HJN8�Xl=�op� �� �;77 �7� �"<�q%&'r#'."�  �s-%02')'�Bl�XX8X@ �[�79Z��tpZ




