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Welcome Message from AINA-2022 Organizers

Welcome to the 36th International Conference on Advanced Information
Networking and Applications (AINA-2022). On behalf of AINA-2022 Organizing
Committee, we would like to express to all participants our cordial welcome and
high respect.

AINA is an international forum, where scientists and researchers from academia
and industry working in various scientific and technical areas of networking and
distributed computing systems can demonstrate new ideas and solutions in dis-
tributed computing systems. AINA was born in Asia, but it is now an international
conference with high quality thanks to the great help and cooperation of many
international friendly volunteers. AINA is a very open society and is always wel-
coming international volunteers from any country and any area in the world.

AINA International Conference is a forum for sharing ideas and research work in
the emerging areas of information networking and their applications. The area of
advanced networking has grown very rapidly, and the applications have experi-
enced an explosive growth especially in the area of pervasive and mobile appli-
cations, wireless sensor networks, wireless ad-hoc networks, vehicular networks,
multimedia computing and social networking, semantic collaborative systems, as
well as grid, P2P, IoT, big data, and cloud computing. This advanced networking
revolution is transforming the way people live, work, and interact with each other
and is impacting the way business, education, entertainment, and health care are
operating. The papers included in the proceedings cover theory, design, and
application of computer networks, distributed computing, and information systems.

Each year AINA receives a lot of paper submissions from all around the world. It
has maintained high-quality accepted papers and is aspiring to be one of the main
international conferences on the information networking in the world.

We are very proud and honored to have two distinguished keynote talks by Prof.
Mario A. R. Dantas, University of Juiz de Fora, Minas Gerais, Brazil, and Prof.
Isaac Woungang, Ryerson University, Toronto, Ontario, Canada, who will present
their recent work and will give new insights and ideas to the conference
participants.
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An international conference of this size requires the support and help of many
people. A lot of people have helped and worked hard to produce a successful
AINA-2022 technical program and conference proceedings. First, we would like to
thank all authors for submitting their papers, the session chairs, and distinguished
keynote speakers. We are indebted to program track co-chairs, program committee
members and reviewers, who carried out the most difficult work of carefully
evaluating the submitted papers.

We would like to thank AINA-2022 General Co-chairs, PC Co-chairs, and
Workshops Co-chairs for their great efforts to make AINA-2022 a very successful
event. We have special thanks to Finance Chair and Web Administrator Co-chairs.

We do hope that you will enjoy the conference proceedings and readings.

vi Welcome Message from AINA-2022 Organizers



Organization

AINA-2022 Organizing Committee

Honorary Chair

Makoto Takizawa Hosei University, Japan

General Co-chairs

Farookh Hussain University of Technology Sydney, Australia
Tomoya Enokido Rissho University, Japan
Isaac Woungang Ryerson University, Canada

Program Committee Co-chairs

Omar Hussain University of New South Wales, Australia
Flora Amato University of Naples “Federico II,” Italy
Marek Ogiela AGH University of Science and Technology,

Poland

Workshops Co-chairs

Beniamino Di Martino University of Campania “Luigi Vanvitelli,” Italy
Omid Ameri Sianaki Victoria University, Australia
Kin Fun Li University of Victoria, Canada

International Journals Special Issues Co-chairs

Fatos Xhafa Technical University of Catalonia, Spain
David Taniar Monash University, Australia

vii



Award Co-chairs

Arjan Durresi Indiana University Purdue University in
Indianapolis (IUPUI), USA

Fang-Yie Leu Tunghai University, Taiwan

Publicity Co-chairs

Markus Aleksy ABB AG, Germany
Lidia Ogiela AGH University of Science and Technology,

Poland
Hsing-Chung Chen Asia University, Taiwan

International Liaison Co-chairs

Nadeem Javaid COMSATS University Islamabad, Pakistan
Wenny Rahayu La Trobe University, Australia

Local Arrangement Co-chairs

Rania Alhazmi University of Technology Sydney, Australia
Huda Alsobhi University of Technology Sydney, Australia
Ebtesam Almansour University of Technology Sydney, Australia

Finance Chair

Makoto Ikeda Fukuoka Institute of Technology, Japan

Web Co-chairs

Phudit Ampririt Fukuoka Institute of Technology, Japan
Kevin Bylykbashi Fukuoka Institute of Technology, Japan
Ermioni Qafzezi Fukuoka Institute of Technology, Japan

Steering Committee Chair

Leonard Barolli Fukuoka Institute of Technology, Japan

Tracks and Program Committee Members

1. Network Protocols and Applications

Track Co-chairs

Makoto Ikeda Fukuoka Institute of Technology, Japan
Sanjay Kumar Dhurandher Netaji Subhas University of Technology,

New Delhi, India
Bhed Bahadur Bista Iwate Prefectural University, Japan

viii Organization



TPC Members

Admir Barolli Aleksander Moisiu University of Durres, Albania
Elis Kulla Okayama University of Science, Japan
Keita Matsuo Fukuoka Institute of Technology, Japan
Shinji Sakamoto Kanazawa Institute of Technology, Japan
Akio Koyama Yamagata University, Japan
Evjola Spaho Polytechnic University of Tirana, Albania
Jiahong Wang Iwate Prefectural University, Japan
Shigetomo Kimura University of Tsukuba, Japan
Chotipat Pornavalai King Mongkut’s Institute of Technology

Ladkrabang, Thailand
Danda B. Rawat Howard University, USA
Amita Malik Deenbandhu Chhotu Ram University of Science

and Technology, India
R. K. Pateriya Maulana Azad National Institute of Technology,

India
Vinesh Kumar University of Delhi, India
Petros Nicopolitidis Aristotle University of Thessaloniki, Greece
Satya Jyoti Borah North Eastern Regional Institute of Science

and Technology, India

2. Next-Generation Wireless Networks

Track Co-chairs

Christos J. Bouras University of Patras, Greece
Tales Heimfarth Universidade Federal de Lavras, Brazil
Leonardo Mostarda University of Camerino, Italy

TPC Members

Fadi Al-Turjman Near East University, Nicosia, Cyprus
Alfredo Navarra University of Perugia, Italy
Purav Shah Middlesex University London, UK
Enver Ever Middle East Technical University, Northern

Cyprus Campus, Cyprus
Rosario Culmone University of Camerino, Camerino, Italy
Antonio Alfredo F. Loureiro Federal University of Minas Gerais, Brazil
Holger Karl University of Paderborn, Germany
Daniel Ludovico Guidoni Federal University of São João Del-Rei, Brazil
João Paulo Carvalho Lustosa

da Costa
Hamm-Lippstadt University of Applied Sciences,

Germany
Jorge Sá Silva University of Coimbra, Portugal

Organization ix



Apostolos Gkamas University Ecclesiastical Academy of Vella,
Ioannina, Greece

Zoubir Mammeri University Paul Sabatier, France
Eirini Eleni Tsiropoulou University of New Mexico, USA
Raouf Hamzaoui De Montfort University, UK
Miroslav Voznak University of Ostrava, Czech Republic
Kevin Bylykbashi Fukuoka Institute of Technology, Japan

3. Multimedia Systems and Applications

Track Co-chairs

Markus Aleksy ABB Corporate Research Center, Germany
Francesco Orciuoli University of Salerno, Italy
Tomoyuki Ishida Fukuoka Institute of Technology, Japan

TPC Members

Tetsuro Ogi Keio University, Japan
Yasuo Ebara Osaka Electro-Communication University, Japan
Hideo Miyachi Tokyo City University, Japan
Kaoru Sugita Fukuoka Institute of Technology, Japan
Akio Doi Iwate Prefectural University, Japan
Hadil Abukwaik ABB Corporate Research Center, Germany
Monique Duengen Robert Bosch GmbH, Germany
Thomas Preuss Brandenburg University of Applied Sciences,

Germany
Peter M. Rost NOKIA Bell Labs, Germany
Lukasz Wisniewski inIT, Germany
Angelo Gaeta University of Salerno, Italy
Graziano Fuccio University of Salerno, Italy
Giuseppe Fenza University of Salerno, Italy
Maria Cristina University of Salerno, Italy
Alberto Volpe University of Salerno, Italy

x Organization



4. Pervasive and Ubiquitous Computing

Track Co-chairs

Chih-Lin Hu National Central University, Taiwan
Vamsi Paruchuri University of Central Arkansas, USA
Winston Seah Victoria University of Wellington, New Zealand

TPC Members

Hong Va Leong Hong Kong Polytechnic University, Hong Kong
Ling-Jyh Chen Academia Sinica, Taiwan
Jiun-Yu Tu Southern Taiwan University of Science and

Technology, Taiwan
Jiun-Long Huang National Chiao Tung University, Taiwan
Thitinan Tantidham Mahidol University, Thailand
Tanapat Anusas-amornkul King Mongkut’s University of Technology

North Bangkok, Thailand
Xin-Mao Huang Aletheia University, Taiwan
Hui Lin Tamkang University, Taiwan
Eugen Dedu Universite de Franche-Comte, France
Peng Huang Sichuan Agricultural University, China
Wuyungerile Li Inner Mongolia University, China
Adrian Pekar Budapest University of Technology and

Economics, Hungary
Jyoti Sahni Victoria University of Technology, New Zealand
Normalia Samian Universiti Putra Malaysia, Malaysia
Sriram Chellappan University of South Florida, USA
Yu Sun University of Central Arkansas, USA
Qiang Duan Penn State University, USA
Han-Chieh Wei Dallas Baptist University, USA

5. Web-Based and E-Learning Systems

Track Co-chairs

Santi Caballe Open University of Catalonia, Spain
Kin Fun Li University of Victoria, Canada
Nobuo Funabiki Okayama University, Japan

Organization xi



TPC Members

Jordi Conesa Open University of Catalonia, Spain
Joan Casas Open University of Catalonia, Spain
David Gañán Open University of Catalonia, Spain
Nicola Capuano University of Basilicata, Italy
Antonio Sarasa Complutense University of Madrid, Spain
Chih-Peng Fan National Chung Hsing University, Taiwan
Nobuya Ishihara Okayama University, Japan
Sho Yamamoto Kindai University, Japan
Khin Khin Zaw Yangon Technical University, Myanmar
Kaoru Fujioka Fukuoka Women’s University, Japan
Kosuke Takano Kanagawa Institute of Technology, Japan
Shengrui Wang University of Sherbrooke, Canada
Darshika Perera University of Colorado at Colorado Spring, USA
Carson Leung University of Manitoba, Canada

6. Distributed and Parallel Computing

Track Co-chairs

Naohiro Hayashibara Kyoto Sangyo University, Japan
Minoru Uehara Toyo University, Japan
Tomoya Enokido Rissho University, Japan

TPC Members

Eric Pardede La Trobe University, Australia
Lidia Ogiela AGH University of Science and Technology,

Poland
Evjola Spaho Polytechnic University of Tirana, Albania
Akio Koyama Yamagata University, Japan
Omar Hussain University of New South Wales, Australia
Hideharu Amano Keio University, Japan
Ryuji Shioya Toyo University, Japan
Ji Zhang The University of Southern Queensland
Lucian Prodan Universitatea Politehnica Timisoara, Romania
Ragib Hasan The University of Alabama at Birmingham, USA
Young-Hoon Park Sookmyung Women’s University, Korea
Dilawaer Duolikun Cognizant Technology Solutions, Hungary
Shigenari Nakamura Tokyo Metropolitan Industrial Technology

Research Institute, Japan

xii Organization



7. Data Mining, Big Data Analytics and Social Networks

Track Co-chairs

Omid Ameri Sianaki Victoria University, Australia
Alex Thomo University of Victoria, Canada
Flora Amato University of Naples “Frederico II,” Italy

TPC Members

Eric Pardede La Trobe University, Australia
Alireza Amrollahi Macquarie University, Australia
Javad Rezazadeh University Technology Sydney, Australia
Farshid Hajati Victoria University, Australia
Mehregan Mahdavi Sydney International School of Technology and

Commerce, Australia
Ji Zhang University of Southern Queensland, Australia
Salimur Choudhury Lakehead University, Canada
Xiaofeng Ding Huazhong University of Science and

Technology, China
Ronaldo dos Santos Mello Universidade Federal de Santa Catarina, Brazil
Irena Holubova Charles University, Czech Republic
Lucian Prodan Universitatea Politehnica Timisoara, Romania
Alex Tomy La Trobe University, Australia
Dhomas Hatta Fudholi Universitas Islam Indonesia, Indonesia
Saqib Ali Sultan Qaboos University, Oman
Ahmad Alqarni Al Baha University, Saudi Arabia
Alessandra Amato University of Naples “Frederico II,” Italy
Luigi Coppolino Parthenope University, Italy
Giovanni Cozzolino University of Naples “Frederico II,” Italy
Giovanni Mazzeo Parthenope University, Italy
Francesco Mercaldo Italian National Research Council, Italy
Francesco Moscato University of Salerno, Italy
Vincenzo Moscato University of Naples “Frederico II,” Italy
Francesco Piccialli University of Naples “Frederico II,” Italy

8. Internet of Things and Cyber-Physical Systems

Track Co-chairs

Euripides G. M. Petrakis Technical University of Crete (TUC), Greece
Tomoki Yoshihisa Osaka University, Japan
Mario Dantas Federal University of Juiz de Fora (UFJF), Brazil

Organization xiii



TPC Members

Akihiro Fujimoto Wakayama University, Japan
Akimitsu Kanzaki Shimane University, Japan
Kawakami Tomoya University of Fukui, Japan
Lei Shu University of Lincoln, UK
Naoyuki Morimoto Mie University, Japan
Yusuke Gotoh Okayama University, Japan
Vasilis Samolada Technical University of Crete (TUC), Greece
Konstantinos Tsakos Technical University of Crete (TUC), Greece
Aimilios Tzavaras Technical University of Crete (TUC), Greece
Spanakis Manolis Foundation for Research and Technology Hellas

(FORTH), Greece
Katerina Doka National Technical University of Athens

(NTUA), Greece
Giorgos Vasiliadis Foundation for Research and Technology Hellas

(FORTH), Greece
Stefan Covaci Technische Universität Berlin, Berlin (TUB),

Germany
Stelios Sotiriadis University of London, UK
Stefano Chessa University of Pisa, Italy
Jean-Francois Méhaut Université Grenoble Alpes, France
Michael Bauer University of Western Ontario, Canada

9. Intelligent Computing and Machine Learning

Track Co-chairs

Takahiro Uchiya Nagoya Institute of Technology, Japan
Omar Hussain UNSW, Australia
Nadeem Javaid COMSATS University Islamabad, Pakistan

TPC Members

Morteza Saberi University of Technology Sydney, Australia
Abderrahmane Leshob University of Quebec in Montreal, Canada
Adil Hammadi Curtin University, Australia
Naeem Janjua Edith Cowan University, Australia
Sazia Parvin Melbourne Polytechnic, Australia
Kazuto Sasai Ibaraki University, Japan
Shigeru Fujita Chiba Institute of Technology, Japan
Yuki Kaeri Mejiro University, Japan
Zahoor Ali Khan HCT, UAE
Muhammad Imran King Saud University, Saudi Arabia

xiv Organization



Ashfaq Ahmad The University of Newcastle, Australia
Syed Hassan Ahmad JMA Wireless, USA
Safdar Hussain Bouk Daegu Gyeongbuk Institute of Science and

Technology, Korea
Jolanta Mizera-Pietraszko Military University of Land Forces, Poland

10. Cloud and Services Computing

Track Co-chairs

Asm Kayes La Trobe University, Australia
Salvatore Venticinque University of Campania “Luigi Vanvitelli,” Italy
Baojiang Cui Beijing University of Posts and

Telecommunications, China

TPC Members

Shahriar Badsha University of Nevada, USA
Abdur Rahman Bin Shahid Concord University, USA
Iqbal H. Sarker Chittagong University of Engineering and

Technology, Bangladesh
Jabed Morshed Chowdhury La Trobe University, Australia
Alex Ng La Trobe University, Australia
Indika Kumara Jheronimus Academy of Data Science,

Netherlands
Tarique Anwar Macquarie University and CSIRO’s Data61,

Australia
Giancarlo Fortino University of Calabria, Italy
Massimiliano Rak University of Campania “Luigi Vanvitelli,” Italy
Jason J. Jung Chung-Ang University, Korea
Dimosthenis Kyriazis University of Piraeus, Greece
Geir Horn University of Oslo, Norway
Gang Wang Nankai University, China
Shaozhang Niu Beijing University of Posts and

Telecommunications, China
Jianxin Wang Beijing Forestry University, China
Jie Cheng Shandong University, China
Shaoyin Cheng University of Science And Technology of China,

China

Organization xv



11. Security, Privacy and Trust Computing

Track Co-chairs

Hiroaki Kikuchi Meiji University, Japan
Xu An Wang Engineering University of PAP, China
Lidia Ogiela AGH University of Science and Technology,

Poland

TPC Members

Takamichi Saito Meiji University, Japan
Kouichi Sakurai Kyushu University, Japan
Kazumasa Omote Univesity of Tsukuba, Japan
Shou-Hsuan Stephen Huang University of Houston, USA
Masakatsu Nishigaki Shizuoka University, Japan
Mingwu Zhang Hubei University of Technology, China
Caiquan Xiong Hubei University of Technology, China
Wei Ren China University of Geosciences, China
Peng Li Nanjing University of Posts and

Telecommunications, China
Guangquan Xu Tianjing University, China
Urszula Ogiela AGH University of Science and Technology,

Poland
Hoon Ko Chosun University, Korea
Goreti Marreiros Institute of Engineering of Polytechnic of Porto,

Portugal
Chang Choi Gachon University, Korea
Libor Měsíček J.E. Purkyně University, Czech Republic

12. Software-Defined Networking and Network Virtualization

Track Co-chairs

Flavio de Oliveira Silva Federal University of Uberlândia, Brazil
Ashutosh Bhatia Birla Institute of Technology and Science, Pilani,

India
Alaa Allakany Kyushu University, Japan

TPC Members

Rui Luís Andrade Aguiar Universidade de Aveiro (UA), Portugal
Ivan Vidal Universidad Carlos III de Madrid, Spain
Eduardo Coelho Cerqueira Federal University of Pará (UFPA), Brazil

xvi Organization



Christos Tranoris University of Patras (UoP), Greece
Juliano Araújo Wickboldt Federal University of Rio Grande do Sul

(UFRGS), Brazil
Yaokai Feng Kyushu University, Japan
Chengming Li Chinese Academy of Science (CAS), China
Othman Othman An-Najah National University (ANNU), Palestine
Nor-masri Bin-sahri University Technology of MARA, Malaysia
Sanouphab Phomkeona National University of Laos, Laos
Haribabu K. BITS Pilani, India
Shekhavat, Virendra BITS Pilani, India
Makoto Ikeda Fukuoka Institute of Technology, Japan
Farookh Hussain University of Technology Sydney, Australia
Keita Matsuo Fukuoka Institute of Technology, Japan

AINA-2022 Reviewers

Abderrahmane Leshob
Abdullah Al-khatib
Adil Hammadi
Admir Barolli
Adrian Pekar
Ahmad Alqarni
Aimilios Tzavaras
Akihiro Fujihara
Akihiro Fujimoto
Akimitsu Kanzaki
Akio Doi
Akira Sakuraba
Alaa Allakany
Alex Ng
Alex Thomo
Alfredo Cuzzocrea
Alfredo Navarra
Amita Malik
Angelo Gaeta
Anne Kayem
Antonio Esposito
Antonio Loureiro
Apostolos Gkamas
Arcangelo Castiglione
Arjan Durresi
Ashutosh Bhatia
Asm Kayes

Baojiang Cui
Beniamino Di Martino
Bhed Bista
Caiquan Xiong
Carson Leung
Chang Choi
Christos Bouras
Christos Tranoris
Danda Rawat
David Taniar
Dimitris Apostolou
Dimosthenis Kyriazis
Eirini Eleni Tsiropoulou
Elis Kulla
Enver Ever
Eric Pardede
Ernst Gran
Eugen Dedu
Evjola Spaho
Farookh Hussain
Fatos Xhafa
Feilong Tang
Feroz Zahid
Flavio Silva
Flora Amato
Francesco Orciuoli
Francesco Palmieri

Organization xvii



Funabiki Nobuo
Gang Wang
Goreti Marreiros
Guangquan Xu
Hideharu Amano
Hiroaki Kikuchi
Hiroshi Maeda
Hsing-Chung Chen
Indika Kumara
Irena Holubova
Isaac Woungang
Jana Nowaková
Javad Rezazadeh
Ji Zhang
Jianxin Wang
Jolanta Mizera-Pietraszko
Jordi Conesa
Jorge Sá Silva
Kazunori Uchida
Kazuto Sasai
Keita Matsuo
Kevin Bylykbashi
Kin Fun Li
Kiyotaka Fujisaki
Koki Watanabe
Konstantinos Tsakos
Kosuke Takano
Kouichi Sakurai
Leonard Barolli
Leonardo Mostarda
Libor Mesicek
Lidia Ogiela
Lucian Prodan
Luigi Coppolino
Makoto Ikeda
Makoto Takizawa
Marek Ogiela
Mario Dantas
Markus Aleksy
Masakatsu Nishigaki
Masaki Kohana
Mingwu Zhang
Minoru Uehara
Miralda Cuka

Mirang Park
Miroslav Voznak
Nadeem Javaid
Naeem Janjua
Naohiro Hayashibara
Nobuo Funabiki
Norimasa Nakashima
Omar Hussain
Omid Ameri Sianaki
Othman Othman
Øyvind Ytrehus
Paresh Saxena
Pavel Kromer
Philip Moore
Pornavalai Chotipat
Purav Shah
Quentin Jacquemart
Ragib Hasan
Ricardo Rodríguez Jorge
Rosario Culmone
Rui Aguiar
Ryuji Shioya
Safdar Hussain Bouk
Salimur Choudhury
Salvatore Venticinque
Sanjay Dhurandher
Santi Caballé
Satya Borah
Sazia Parvin
Shahriar Badsha
Shigenari Nakamura
Shigeru Fujita
Shigetomo Kimura
Shinji Sakamoto
Somnath Mazumdar
Sriram Chellappan
Stefan Covaci
Stefano Chessa
Takahiro Uchiya
Takamichi Saito
Tarique Anwar
Tetsuro Ogi
Tetsuya Oda
Tetsuya Shigeyasu

xviii Organization



Thomas Dreibholz
Tomoki Yoshihisa
Tomoya Enokido
Tomoya Kawakami
Tomoyuki Ishida
Urszula Ogiela
Vamsi Paruchuri
Vinesh Kumar
Wang Xu An

Wei Ren
Wenny Rahayu
Winston Seah Isaac Woungang
Xiaofeng Ding
Yaokai Feng
Yoshitaka Shibata
Yuki Kaeri
Yusuke Gotoh
Zahoor Khan

Organization xix



AINA-2022 Keynote Talks



Data Intensive Scalable Computing
in Edge/Fog/Cloud Environments

Mario A. R. Dantas

University of Juiz de Fora, Minas Gerais, Brazil

Abstract. In this talk are presented and discussed some aspects related to the
adoption of data intensive scalable computing (DISC) paradigm considering the
new adoption trend of edge/fog/cloud environments. These contemporaneous sce-
narios are very relevant for all organizations in a world where billion of IoT and
IIoT devices are being connected, and an unprecedent amount of digital data is
generated. Therefore, they require special processing and storage.
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Resource Management in 5G Cloudified
Infrastructure: Design Issues and Challenges

Isaac Woungang

Ryerson University, Toronto, Canada

Abstract. 5G and Beyond (B5G) networks will be featured by a closer collabo-
ration between mobile network operators (MNOs) and cloud service providers
(CSPs) to meet the communication and computational requirements of modern
mobile applications and services in a mobile cloud computing (MCC) environment.
In this talk, we enlighten the marriage between the heterogeneous wireless networks
(HetNets) and the multiple clouds (termed as InterCloud) for a better resource
management in B5G networks. First, we start with an overview of the building
blocks of HetNet and InterCloud, and then we describe the resource managers in
both domains. Second, the key design criteria and challenges related to interoper-
ation between the InterCloud and HetNet are described. Third, the state-of the-art
security-aware resource allocation mechanisms for a multi-cloud orchestration over
a B5G networks are enlighten.
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Abstract. We have previously implemented an intelligent system based
on fuzzy logic for determining driver’s stress in Vehicular Ad hoc Net-
works (VANETs), called Fuzzy-based System for Determining the Stress
Feeling Level (FSDSFL), considering the driver’s impatience, the behav-
ior of other drivers, and the traffic condition as input parameters. In this
work, we present a modified version of FSDSFL, which considers the
driving experience and history as an additional input. We show through
simulations the effect that driving experience and history and the other
parameters have on the determination of the stress feeling level and
demonstrate some actions that can be performed when the stress exceeds
certain levels.

1 Introduction

The highly competitive and rapidly advancing autonomous vehicle race has been
on for several years now, and it is a matter of time until we have these vehi-
cles on the roads. However, even if the automotive companies do all it takes to
create fully automated cars, there will still be one big obstacle, the infrastruc-
ture. In addition, this could take decades, even in the most developed countries.
Moreover, 93% of the world’s fatalities on the roads occur in low- and middle-
income countries [11] and considering all these facts, Driver Assistance Systems
(DASs) and Vehicular Ad hoc Networks (VANETs) should remain in focus for
the foreseeable future.

DASs are intelligent systems that are implemented in vehicles to increase
driving safety by assisting drivers and can be very helpful in a variety of situa-
tions as they do not depend on the infrastructure as much as driverless vehicles
do. Furthermore, DASs can provide driving support with very little cost, thus
help the low- and middle-income countries in the long battle against car acci-
dents.
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