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Preface

The Seventh Edition of the WorldS4 2023—World Conference on Smart Trends
in Systems Security and Sustainability—will be held during August 21-24, 2023,
in a hybrid mode and organized by Global Knowledge Research Foundation and
Managed by G R Scholastic LLP. The associated partners were Springer, Springer
Nature. The conference will provide a useful and wide platform both for display of
the latest research and for exchange of research results and thoughts. The participants
of the conference will be from almost every part of the world, with background of
either academia or industry, allowing a real multinational multicultural exchange of
experiences and ideas.

A great pool of more than 1250 papers was received for this conference from across
52 countries among which around 172 papers were accepted with this Springer Series
and were presented through physical as well as digital platform Zoom during the
four days. Due to overwhelming response, we had to drop many papers in hierarchy
of the quality. Totally, 24 technical sessions were organized in parallel in 4 days
along with few keynotes and panel discussions. The conference will be involved in
deep discussion and issues which will be intended to solve at global levels. New
technologies will be proposed, experiences will be shared, and future solutions for
enhancement in systems and security will also be discussed. The final papers will be
published in 2 volumes of proceedings by Springer LNNS Series.

Over the years, this conference has been organized and conceptualized with
collective efforts of a large number of individuals. I would like to thank each of
the committee members and the reviewers for their excellent work in reviewing the
papers. Grateful acknowledgments are extended to the team of Global Knowledge
Research Foundation for their valuable efforts and support.



vi Preface

I look forward to welcome you on the 8th Edition of this WorldS4 Conference in
2024.

Liverpool, UK Atulya K. Nagar
Windhoek, Namibia Dharm Singh Jat
Indore, India Durgesh Mishra

Ahmedabad, India Amit Joshi



Contents

Design and Development of a Low-Cost Multi-functional

Wheelchair with Patient Monitoring and Obstacle Detection .......... 1
Jobyrul Hoque, Subhashis Sen, Muhammad Samiul Alam,

Kazi Muhammad Asif Ashrafi, and Toufiqg Ahmed

OpenAl ChatGPT and the Accelerated Spread of Biased
Information ......... ... . . ... . 11
Izzat Alsmadi, Michael J. O’Brien, and Milan Tuba

Towards New Challenges of Modern Pentest ......................... 21
Daniel Dalalana Bertoglio, Arthur Gil, Juan Acosta, Jilia Godoy,
Roben Castagna Lunardi, and Avelino Francisco Zorzo

Relationship of IT Governance Domain with a Case Study

of the Application of “One Price Fuel in Indonesia’ by National

Ol Company . ...... ... e e 35
Kusumah Anggraito, Muharman Lubis, Hanif Fakhrurroja,

and Arif Ridho Lubis

Design and Implementation of IoT System with Intelligent Solar
Charger Controller ......... ... ... . i, 47
Kadhim Sabah Rahimah and Issa Ahmed Abed

Challenges in Building Smart and Sustainable Hybrid

Microsystems with Renewable Sources for Powering Individual

Residences .. ............uu 61
Nariman Rahman Rahmanov and Aynur Zakir Mahmudova

Effective Resource Provisioning Scheme for Kubernetes
Infrastructure ....... ... ... .. . ... . . 75
Jaehwan Kim, Jaechun No, and Sung-soon Park

vii



viii

Confirming Secure Interoperability in Mobile Financial Services:
Challenges of Data Federation and Cryptography-Based Solution
Razib Hayat Khan, Rakib Ul Haque, M. M. Mahbubul Syeed,

and Mohammad Faisal Uddin

Implementation of Applied Artificial Intelligence for Urban
Transportation Management .................................
Maryna Averkyna and Bohdan Krasiuk

The Value of Proactive Data for Intelligent Contracts ...........
Georgios Stathis, Giulia Biagioni, Klaas Andries de Graaf,
Athanasios Trantas, and Jaap van den Herik

The Need for Energy-Efficient Networks: A Review of Green
Communication Systems and Network Architectures ...........
Muhammad Fakhrul Safitra, Muharman Lubis, Arif Ridho Lubis,

and Muhammad Ilham Alhari

Effect of Control Design on Yield and Selectivity for the Oxidation
of O-Xylene to Phthalic Anhydride Carried Out in a Tubular Type
Reactor ......... .. .. .
Magdalena Manica-Jauregui, Galo R. Urrea-Garcia,

Denis Cantu-Lozano, and Guadalupe Luna-Solano

Evaluation of Selectivity and Yield in the Design of Control
Systems for the Production of Maleic Anhydride Carried Out
ina Tubular Reactor .......... ... ... .. ... ... ... ...........
Isai Garcia-Rojas, Galo R. Urrea-Garcia, Guadalupe Luna-Solano,
and Denis Cantu-Lozano

Prospects and Problems in the Application of AI in Refugee Status
Determination Procedures ....................................
Stanislav A. Kshevitskii

Software-Defined Exchange (SDX) as Solutions of Internet
Exchange Point (IXP): An Argumentative Literature Review .. ..
Nurul Wahda R. Kasad, Muharman Lubis, and Rd. Rohmat Saedudin

A Study on Accelerating of Inertial Newton Algorithm for Neural
Network Training ............... . ... . i,
Shahrzad Mahboubi, Ryo Yamatomi, Yuta Samejima,

and Hiroshi Ninomiya

Enhancing Sentiment Analysis with GPT—A Comparison

of Large Language Models and Traditional Machine Learning
Techniques . ......... ...
Tobechi Obinwanne and Patrick Brandtner

Contents



Contents ix

DecentroVote: A Scalable Decentralized E-voting Software System
Using IPFS as a Storage Mechanism ................................ 199
Oluwaseyi O. Ola and Bile H. Ismail

Machine Learning for Increased Profits in the Cryptocurrency

Market Through Pattern Recognition with Artificial Neural

Networks . .. ... 221
Juan G. Lazo Lazo, Diego A. Ruiz Cardenas,

and Sebastian R. Esquives Bravo

A Systematic Review of ICT-Enabled Technologies on Indian
Banking System . ......... ... 233
Kirtirajsinh Zala, Dharmil Hirani, and Hemant Patel

Research on the Relationship Among Digital Inclusive Finance,

Household Consumption Expenditure, and Import and Export

of Goods—An Empirical Analysis Based on Statistics from China ...... 245
Ren Chuanpu and Kong Mengxue

The Development of Internet of Things (IoT) Preventive
and Predictive Maintenance Solutions for Building Management . . .. ... 259
W. E Tang, C. H. Li, S. L. Mak, C. C. Lee, and Stephen Lam

Integrated GIS, Remote Sensing, and Machine Learning

for Determining Pavement Condition Assessment Rating: A Case

Study in Newington, Connecticut ................................... 271
Antuanet Saldana, Ahmed El Afandi, Noora Sibaa,

and Md Maruf Mortula

Choquet Integral-Fuzzy Measures Over the Customer Satisfaction

in Car Manufacturing Industry ..................................... 283
S. Rajaprakash, C. Bagath Basha, V. Subapriya, K. Karthik,

J. Jagadeesan, and S. Sankar Ganesh

Protecting Critical National Infrastructures: An Overview

of Cyberattacks and Countermeasures .............................. 295
Ibrahem Aljundi, Morad Rawashdeh, Mustafa Al-Fayoumi,

Amer Al-Badarneh, and Qasem Abu Al-Haija

Nurse’s Perception Toward Management Information System:

A Systematic Literature Review ..................................... 319
Ni Made Diah Pusparini Pendet, Cokorda Pramartha,

and I Made Ady Wirawan

Designing the Feasibility of Migrating Cloud Computing to the Use

of IT Infrastructure Using the Cost—Benefit Analysis Method

(Case Study: Telecommunications Industry) ......................... 331
Taufik Safar Hidayat, Rd. Rohmat Saedudin, and Muharman Lubis



X Contents

A Deep Dive into Deep Learning-Based Adversarial Attacks

and Defenses in Computer Vision: From a Perspective

of Cybersecurity . .............. ... 341
B. Vineetha, J. Suryaprasad, S. S. Shylaja, and Prasad B. Honnavalli

The Importance of Big Data and IoT in Smart Cities .................. 357
Jorge Duque

Towards a Framework for Improving Quality of User-Centered

Services in Socio-technical Systems: A Case Study of Airport

SySteIM . 367
Ishaya Gambo, Timilehin Ogundare, and Olumide Oluyide

Analyzing Gen Z Interest in Virtual Reality Learning Environment
as a Component of Metaverse Using RSM Design Approach ........... 381
Ega Mardoyo, Muharman Lubis, and Luthfi Ramadani

Mapping Research Trends of Library and Information Science
in Indonesia, Malaysia, the Philippines, and Thailand ................. 393
Anon Mirmani, Tamara Adriani Salim, and Luki Wijayanti

Improving Airline Services Quality by DMAIC Methodology .......... 407
Shahad Albugami, Sara Alqaidi, Waad Alzahrani, Kholod Alzubidi,
and Salma Elhag

Modeling and Analysis of Clustering by Medoids Using Uppaal ........ 417
Libero Nigro and Franco Cicirelli

Sensing Devices Digitize the Texture of Fabrics for Sustainable
Fashion . ....... . 429
Taisei Kawasaki, Keiichiro Abe, and Tatsuya Gibo

Delivery Route Optimization with Neuron Network ................... 441
D. Shevchuk, O. Yakushenko, I. Steniakin, and A. Shyshka

Ground Penetrating Radar Application for Positioning Cracks

in Non-rigid Road Pavements ......................... ... ... ........ 453
Dmitry O. Batrakov, Mariya S. Antyufeyeva, Angelika G. Batrakova,

and Vadym P. Ruban

Sample Optimization of Fast Authentication of Concentrated

Chinese Medicine Granules Using FTIR-ATR with Chemometrics ..... 465
S. H. Fung, E. S. W. Wong, C. Y. O, S. M. N. Chan, E. T. P. Sze,

W.FE Tang, C. H. Li, and E. W. F. Lee



Contents

Model “Unimat” Awajun Spanish Dictionary: Mobile Application
Based on Artificial Intelligence to Improve Access to Information

for Originating Peoples ............ ... ... .. . i,
Jose Ricardo Mondragon Regalado, Alexander Huaman Monteza,

Julio César Montenegro Juarez, Alex Alfredo Huaman Llanos,

Nazario Aguirre Baique, and Rosa Magna Alvarado Del Castillo

An Intelligent Decision Support System for the Surgical
Preoperative Phase: An Approach Based on Machine Learning ........
Cheima Bouden and Chaker Mezioud

xi



Contributors

Keiichiro Abe National Institute of Technology, Asahikawa College, Asahikawa,
Japan

Issa Ahmed Abed Southern Technical University, Basrah Engineering Technical
College, Basrah, Iraq

Juan Acosta Pontifical Catholic University of Rio Grande do Sul (PUCRS), Porto
Alegre, RS, Brazil

Nazario Aguirre Baique National Intercultural University of the Amazon,
Ucayali, Peru

Toufiq Ahmed East Delta University, Chattogram, Bangladesh

Amer Al-Badarneh Department of Cybersecurity, Princess Sumaiya University for
Technology, Amman, Jordan

Mustafa Al-Fayoumi Department of Cybersecurity, Princess Sumaiya University
for Technology, Amman, Jordan

Qasem Abu Al-Haija Department of Cybersecurity, Princess Sumaiya University
for Technology, Amman, Jordan

Muhammad Samiul Alam East Delta University, Chattogram, Bangladesh
Shahad Albugami King Abdulaziz University, Jeddah, Saudi Arabia
Muhammad ITham Alhari Telkom University, Bandung, Indonesia

Ibrahem Aljundi Department of Cybersecurity, Princess Sumaiya University for
Technology, Amman, Jordan

Sara Alqaidi King Abdulaziz University, Jeddah, Saudi Arabia

Izzat Alsmadi Department of Computing and Cyber Security, Texas A&M
University-San Antonio, San Antonio, TX, USA

Xiii



Xiv Contributors
Rosa Magna Alvarado Del Castillo National Intercultural University of the
Amazon, Ucayali, Peru

Waad Alzahrani King Abdulaziz University, Jeddah, Saudi Arabia

Kholod Alzubidi King Abdulaziz University, Jeddah, Saudi Arabia

Kusumah Anggraito School of Industrial and System Engineering, Telkom
University, Bandung, Indonesia

Mariya S. Antyufeyeva V. N. Karazin Kharkiv National University, Kharkiv,
Ukraine;
Newcastle University, Newcastle-upon-Tyne, UK

Kazi Muhammad Asif Ashrafi East Delta University, Chattogram, Bangladesh

Maryna Averkyna Estonian Business School, Tallinn, Estonia;
The National University of Ostroh Academy, Ostroh, Ukraine

C. Bagath Basha Department of CSE, KommuriPratap Reddy Institute of Tech-
nology, Hyderabad, Telangana, India

Dmitry O. Batrakov V.N. Karazin Kharkiv National University, Kharkiv, Ukraine

Angelika G. Batrakova Kharkiv National Automobile and Highway University,
Kharkiv, Ukraine

Daniel Dalalana Bertoglio Pontifical Catholic University of Rio Grande do Sul
(PUCRS), Porto Alegre, RS, Brazil

Giulia Biagioni Unit Information Communication Technology, Strategy and
Policy, TNO, New Babylon, Den Haag, the Netherlands

Cheima Bouden LISIA Laboratory, Abdelhamid Mehri University — Constantine
2, New City - Ali Mendjeli, Constantine, Algeria

Patrick Brandtner University of Applied Sciences Upper Austria, Steyr, Austria;
Josef Ressel Centre Prevail, Steyr, Austria

Denis Cantu-Lozano Instituto Tecnoldgico de Orizaba, Orizaba, Veracruz, Mexico

S. M. N. Chan School of Science and Technology, Hong Kong Metropolitan
University, Kowloon, Hong Kong SAR, China

Ren Chuanpu School of Economics and Management, Kun Ming University,
Kunming, Yunnan Province, China

Franco Cicirelli CNR—National Research Council of Italy—Institute for High
Performance Computing and Networking (ICAR), Rende, Italy

Klaas Andries de Graaf Unit Information Communication Technology, Strategy
and Policy, TNO, New Babylon, Den Haag, the Netherlands



Contributors XV
Jorge Duque ISLA—Polytechnic Institute of Management and Technology, V. N.
Gaia, Portugal

Ahmed El Afandi American University of Sharjah, Sharjah, United Arab Emirates
Salma Elhag King Abdulaziz University, Jeddah, Saudi Arabia

Sebastian R. Esquives Bravo Universidad del Pacifico, Lima, Peri

Hanif Fakhrurroja School of Industrial and System Engineering, Telkom Univer-
sity, Bandung, Indonesia

S. H. Fung School of Science and Technology, Hong Kong Metropolitan Univer-
sity, Kowloon, Hong Kong SAR, China

Ishaya Gambo Department of Computer Science and Engineering, Obafemi
Awolowo University, [le-Ife, Nigeria;
Institute of Computer Science, University of Tartu, Tartu, Estonia

S. Sankar Ganesh Department of CSE, KommuriPratap Reddy Institute of Tech-
nology, Hyderabad, Telangana, India

Isai Garcia-Rojas Instituto Tecnolégico de Orizaba, Orizaba, Veracruz, Mexico

Tatsuya Gibo National Institute of Technology, Asahikawa College, Asahikawa,
Japan

Arthur Gil Pontifical Catholic University of Rio Grande do Sul (PUCRS), Porto
Alegre, RS, Brazil

Jilia Godoy Pontifical Catholic University of Rio Grande do Sul (PUCRS), Porto
Alegre, RS, Brazil

Rakib Ul Haque RIoT Research Center, [UB, Dhaka, Bangladesh;
Department of CSE, IUB, Dhaka, Bangladesh

Jaap van den Herik eLaw—Centre for Law and Digital Technologies, Leiden
University, Kamerlingh Onnes Building, Steenschuur 25, Leiden, the Netherlands

Taufik Safar Hidayat Telkom University, J1. Telekomunikasi, Indonesia

Dharmil Hirani Department of Information Technology, Marwadi Education
Foundation’s Group of Institutions, Rajkot, Gujarat, India

Prasad B. Honnavalli PES University, Bengaluru, Karnataka, India
Jobyrul Hoque East Delta University, Chattogram, Bangladesh

Alex Alfredo Huaman Llanos National University of Jaen, Jaen, Peru
Alexander Huaman Monteza National University of Jaen, Jaen, Peru

Bile H. Ismail Metropolitan State University, Saint Paul, MN, USA



XVi Contributors

J. Jagadeesan Department of CSE, AarupadaiVeedu Institute of Technology,
Vinayaka Mission Research Foundation, Paiyanoor, Chengalpattu Dist., Tamil Nadu,
India

K. Karthik Department of CSE, AarupadaiVeedu Institute of Technology,
Vinayaka Mission Research Foundation, Paiyanoor, Chengalpattu Dist., Tamil Nadu,
India

Nurul Wahda R. Kasad Telkom University, Bandung, Indonesia

Taisei Kawasaki National Institute of Technology, Asahikawa College, Asahikawa,
Japan

Razib Hayat Khan RIoT Research Center, [UB, Dhaka, Bangladesh;
Department of CSE, IUB, Dhaka, Bangladesh

Jaehwan Kim College of Electronics and Information Engineering, Sejong Univer-
sity, Seoul, Korea

Bohdan Krasiuk The National University of Ostroh Academy, Ostroh, Ukraine
Stanislav A. Kshevitskii RUDN University, Moscow, Russian Federation

Stephen Lam School of Science and Technology, Hong Kong Metropolitan Univer-
sity, Kowloon, Hong Kong SAR, China

Juan G. Lazo Lazo Universidad del Pacifico, Lima, Peru

C. C.Lee School of Science and Technology, Hong Kong Metropolitan University,
Kowloon, Hong Kong SAR, China

F. W. F. Lee School of Science and Technology, Hong Kong Metropolitan Univer-
sity, Kowloon, Hong Kong SAR, China

C.H. Li School of Science and Technology, Hong Kong Metropolitan University,
Kowloon, Hong Kong SAR, China

Arif Ridho Lubis Department of Computer Engineering and Informatics,
Politeknik Negeri Medan, Medan, Sumatra, Indonesia

Muharman Lubis School of Industrial and System Engineering, Telkom Univer-
sity, Bandung, Indonesia

Guadalupe Luna-Solano Instituto Tecnolégico de Orizaba, Orizaba, Veracruz,
Mexico

Roben Castagna Lunardi Federal Institute of Rio Grande do Sul, Porto Alegre,
RS, Brazil

Shahrzad Mahboubi Department of Informatics, Shonan Institute of Technology,
Fujisawa, Kanagawa, Japan

Aynur Zakir Mahmudova Azerbaijan  Scientific-Research  and  Design-
Prospecting Power Engineering Institute, Baku, Azerbaijan



Contributors xvii

S. L. Mak Vocational Training Council, Hong Kong SAR, China

Magdalena Manica-Jauregui Instituto Tecnolégico de Orizaba, Orizaba,
Veracruz, Mexico

Ega Mardoyo School of Industrial Engineering, Telkom University, Bandung,
Indonesia

Kong Mengxue School of Economics and Management, Kun Ming University,
Kunming, Yunnan Province, China

Chaker Mezioud LISIA Laboratory, Abdelhamid Mehri University — Constantine
2, New City - Ali Mendjeli, Constantine, Algeria

Anon Mirmani Department of Library and Information Science, Faculty of
Humanities, Universitas Indonesia, Depok City, Indonesia

Jose Ricardo Mondragon Regalado National University of Jaen, Jaen, Peru
Julio César Montenegro Juarez National University of Jaen, Jaen, Peru

Md Maruf Mortula American University of Sharjah, Sharjah, United Arab
Emirates

Libero Nigro University of Calabria, DIMES, Rende, Italy

Hiroshi Ninomiya Department of Informatics, Shonan Institute of Technology,
Fujisawa, Kanagawa, Japan

Jaechun No College of Electronics and Information Engineering, Sejong Univer-
sity, Seoul, Korea

C. Y. O School of Science and Technology, Hong Kong Metropolitan University,
Kowloon, Hong Kong SAR, China

Tobechi Obinwanne University of Applied Sciences Upper Austria, Steyr, Austria

Timilehin Ogundare Computer Science and Applied Mathematics, University of
the Witwatersrand, Johannesburg, South Africa

Oluwaseyi O. Ola Metropolitan State University, Saint Paul, MN, USA
Olumide Oluyide Betsson Group (Triogames OU / Estneti OU), Tallinn, Estonia

Michael J. O’Brien Department of Communication, History, and Philosophy and
Department of Life Sciences, Texas A&M University-San Antonio, San Antonio,
TX, USA

Sung-soon Park Department of Computer Engineering, Anyang University,
Anyang, Korea;
Gluesys Co. LTD, Anyang, Korea

Hemant Patel Department of Computer Engineering, Dr.Subhash University, Juna-
gadh, Gujarat, India



XViii Contributors

Ni Made Diah Pusparini Pendet Udayana University, Denpasar, Bali, Indonesia
Cokorda Pramartha Udayana University, Denpasar, Bali, Indonesia

Kadhim Sabah Rahimah Southern Technical University, Basrah Engineering
Technical College, Basrah, Iraq

Nariman Rahman Rahmanov Azerbaijan Scientific-Research and Design-
Prospecting Power Engineering Institute, Baku, Azerbaijan

S. Rajaprakash Department of CSE, AarupadaiVeedu Institute of Technology,
Vinayaka Mission Research Foundation, Paiyanoor, Chengalpattu Dist., Tamil Nadu,
India

Luthfi Ramadani School of Industrial Engineering, Telkom University, Bandung,
Indonesia

Morad Rawashdeh Department of Cybersecurity, Princess Sumaiya University for
Technology, Amman, Jordan

Vadym P. Ruban O. Ya. Usikov Institute for Radio Physics and Electronics of the
National Academy of Sciences of Ukraine, Kharkiv, Ukraine

Diego A. Ruiz Cardenas Universidad del Pacifico, Lima, Peru

Rd. Rohmat Saedudin Telkom University, Bandung, Indonesia;
Telkom University, J1. Telekomunikasi, Indonesia

Muhammad Fakhrul Safitra Telkom University, Bandung, Indonesia
Antuanet Saldana American University of Sharjah, Sharjah, United Arab Emirates

Tamara Adriani Salim Department of Library and Information Science, Faculty
of Humanities, Universitas Indonesia, Depok City, Indonesia

Yuta Samejima Department of Informatics, Shonan Institute of Technology, Fuji-
sawa, Kanagawa, Japan

Subhashis Sen East Delta University, Chattogram, Bangladesh

D. Shevchuk National Aviation University, Kyiv, Ukraine

S. S. Shylaja PES University, Bengaluru, Karnataka, India

A. Shyshka National Aviation University, Kyiv, Ukraine

Noora Sibaa American University of Sharjah, Sharjah, United Arab Emirates

Georgios Stathis eLaw—Centre for Law and Digital Technologies, Leiden Univer-
sity, Leiden, the Netherlands

L. Steniakin National Aviation University, Kyiv, Ukraine

V. Subapriya Department of CSE, Sathyabama Institute of Science and Tech-
nology, Chennai, Tamil Nadu, India



Contributors Xix

J. Suryaprasad PES University, Bengaluru, Karnataka, India

M. M. Mahbubul Syeed RIoT Research Center, [UB, Dhaka, Bangladesh;
Department of CSE, IUB, Dhaka, Bangladesh

E. T. P. Sze School of Science and Technology, Hong Kong Metropolitan Univer-
sity, Kowloon, Hong Kong SAR, China

W. F. Tang School of Science and Technology, Hong Kong Metropolitan Univer-
sity, Kowloon, Hong Kong SAR, China

Athanasios Trantas Unit Information Communication Technology, Strategy and
Policy, TNO, New Babylon, Den Haag, the Netherlands

Milan Tuba Singidunum University, Belgrade, Serbia

Mohammad Faisal Uddin RIoT Research Center, [UB, Dhaka, Bangladesh;
Department of CSE, IUB, Dhaka, Bangladesh

Galo R. Urrea-Garcia Instituto Tecnolégico de Orizaba, Orizaba, Veracruz,
Mexico

B. Vineetha PES University, Bengaluru, Karnataka, India

Luki Wijayanti Department of Library and Information Science, Faculty of
Humanities, Universitas Indonesia, Depok City, Indonesia

I Made Ady Wirawan Udayana University, Denpasar, Bali, Indonesia

E.S. W. Wong School of Science and Technology, Hong Kong Metropolitan
University, Kowloon, Hong Kong SAR, China

O. Yakushenko National Aviation University, Kyiv, Ukraine

Ryo Yamatomi Graduate School of Electrical and Information, Shonan Institute of
Technology, Fujisawa, Kanagawa, Japan

Kirtirajsinh Zala Department of Information Technology, Marwadi University,
Rajkot, Gujarat, India

Avelino Francisco Zorzo Pontifical Catholic University of Rio Grande do Sul
(PUCRS), Porto Alegre, RS, Brazil



Design and Development of a Low-Cost )
Multi-functional Wheelchair with Patient | <o
Monitoring and Obstacle Detection

Jobyrul Hoque, Subhashis Sen, Muhammad Samiul Alam,
Kazi Muhammad Asif Ashrafi, and Toufiq Ahmed

Abstract In general, a disable person needs assistance for self-movement. The
objective of this project is to develop a low-cost prototype of a wheelchair with
several characteristics that can be used by the ill and the disabled. In this paper, a
low-cost multi-functional wheelchair with patient monitoring and obstacle detec-
tion is proposed. The multi-purpose wheelchair is built with all the characteristics
required to guarantee safety and ease of use. A joystick is used to steer the wheelchair
in any direction, and a push button is used to convert it from a chair to a bed. Using
a temperature sensor, heart rate sensor, ECG, and blood pressure (B.P.) sensor, we
can keep an eye on the patient, and a microcontroller is used to display this data on
a screen. Every time the parameters exceed the threshold values, an alarm message
is automatically delivered through GSM module to the phone of the person who has
been informed. The patient’s health state is checked via IoT. The wheelchair uses an
ultrasonic sensor to identify obstacles. A medicine reminder system is also designed
to remind patients to take their medications. With a Wi-Fi camera, the individual is
being watched. To present all the facts and amuse the impaired person, a display is
employed. The user-friendliness of the multi-features wheelchair is being improved
to lessen the strain on patient attendants. Every individual who is ill or disabled will
feel more confident as a result of being independent.

Keywords Disability - GSM - Heart beat sensor + ECG * Blood pressure * 10T -
Microcontroller (ATmega) - Medicine reminder + Temperature sensor - Ultrasonic
sensor * Display -+ Wheelchair

1 Introduction

One of the most common tools used to help the disabled with their own mobility is the
wheelchair. Following to the report of World Health Organization (WHO) almost a
wheelchair is required by 15% of the world’s population, or over million individuals
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[1]. A wheeled chair that the user sits in is a mobility aid. Those who have trouble
walking frequently use wheelchairs. Both manual and automated wheelchairs are
readily accessible on the market; although automatic wheelchairs have more features
overall due to the fact that an automated wheelchair does not require any kind of
outside help or bodily ability to move. Different types of wheelchair model are now
available in the market to meet its user’s demand. But, producing a wheelchair that
is beneficial and comfortable while also being more skillful and utilizing technology
that is affordable is a substantial difficulty for designers and producers.

Many physically disabled persons can be satisfied with motorized wheelchairs
to meet their needs. Some members of the handicapped population find using a
typical motorized wheelchair difficult or impossible. So, to design such kind of
multi-feature wheelchair which electrically energizes with realistic technology to
control the movements without any kind of trouble to its user is the objective of
this research. In this wheelchair, a joystick is used for the movement. And several
types of sensors are to detect various types of health issues among consumers. This
wheelchair will not only use as movement but also as bed. These kinds of wheelchairs
will get more attraction as they will be simple to use and handle.

2 Literature Survey

Wheelchair is figured out as a medical device. The physician may advise those who
are unable to move to utilize a wheelchair to help them move about independently.
In this modern era, everyone wishes to involve themselves either in educational
activities or jobs in spite of their disability and illness. Several studies have shown
that independent mobility, which includes power wheelchairs, manual wheelchairs,
and walkers, is advantageous for all kids, teens, and adults [2]. Independent mobility
reduces dependence on guardians and enhances feeling of self-reliance. Moreover,
it creates opportunities in the educational and vocational fields. Individuals who are
unwell or disabled frequently run the risk of developing health issues. On mental,
emotional, physical, and social activities, this could have a big impact. Children are
taught the importance of autonomous movement from an early age [3]. Adults’ ability
to move alone represents a big opportunity for self-respect. Also, this is crucial for
“aging in place.” For instance, senior persons who find it exceedingly difficult to
walk or wheel them to the bathroom may consume less fluid to lessen the frequency
of urine. As a result, people search for a better wheelchair model that would increase
their independence from caregivers.

So, we are going to take action to support the integration of the sick and disabled
into society. Conventional wheelchairs are difficult for people to navigate in small
areas because they must be manually operated to move. Because of this, electric
wheelchairs have been available on the market since early 1970, making manual
wheelchairs less physically taxing [4]. Since then, significant research and various
initiatives have been undertaken to enhance this category of wheelchairs. Several
systems for operating an electric wheelchair have been recorded. A few examples
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are voice control, hand gestures controlled by vision, and joysticks. Because of
their cutting-edge technology and accessibility, smartphones have become an inte-
gral element of modern life. Due to their high-quality displays and speedy internet
connection, multi-functional mobile phones are becoming increasingly vital in our
daily lives. We use a smartphone to get emergency messages and assistance with vital
commodities, as well as a microcontroller (ATmega) to operate the sensors, motors,
and actuators in the wheelchair. In this project, we developed a smart wheelchair
which is self-movable, and monitoring the health of the patient by using IoT tech-
nology makes the multi-functional wheelchair much easier to use, cheaper, and with
less complexity. Furthermore, when an ill or disabled person wishes to lie down, this
wheelchair can be converted into a bed. It will give the person more comfortable and
friendly feelings. The ill or disable person will feel self-reliance whenever he/she
use this multi-features wheelchair.

3 Existing System

The number of persons with physical disabilities and illnesses is more than what is
seen in statistics records of comprehensive health problems and diseases. They rely
on others to transport them back and forth. The earliest form of wheelchair is known
as manually operated wheelchair. It is manually operated. To move, this wheelchair
does not require the use of an electrical system. Wheel-based, self-propelled, and
attendant-propelled wheelchairs are the most common types. Electric wheelchairs are
wheelchairs that are powered by electricity and have features such as tilt, recline, leg
seat elevation, back seat elevation, and more [5—7]. Message-controlled wheelchairs
were being created as well, which use an Android app to transmit the message to
controller from the wheelchair with the help of Bluetooth system [8]. Later, voice-
controlled wheelchair is also developed, which uses a microphone and HM2007P
chip for recognition of voice and voice control-based applications [9, 10]. However,
this system will require more programming and will be more expensive. A voice-
activated wheelchair is currently available, although it is useless and inconvenient to
use. Smart wheelchairs are now on the market, but they are out of the reach of the
average person and ineffective in an emergency. The recommended technology for
the recently suggested smart wheelchairs was voice-activated and head-controlled
with a variety of unique features. They have a few drawbacks, including expense,
technical challenges, and uncomfortable ecological consequences. The parts utilized
in fabrication are quite cumbersome and difficult to use.
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4 System Design

4.1 Block Diagram

See Fig. 1.

4.2 Block Diagram Details

The paper design and concept are explained via a block diagram. The necessary
parts and working circumstances of the design are shown in the block diagram. The
proposed plan to develop an electric power wheelchair is shown in Fig. 1’s block-
organized diagram. It is made up of an ATmega microcontroller, a GSM module,
an LCD, an ECG, several DC motors, a joystick, an ultrasonic sensor, a tempera-
ture sensor, and a heart rate sensor. The suggested system performs three simulta-
neous tasks: obstacle detection, patient monitoring, and wheelchair movement using
a joystick. DC motors that are interfaced to the microcontroller (ATmega) by the
motor driver in response to the signal obtained by the ultrasonic sensor control the
wheelchair’s direction.
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4.3 Working Principle

The main goal of this study is to assist impaired people in using wheelchairs with
several functions. The aforementioned model is a multi-featured wheelchair design
created using our system’s microcontroller, the ATmega. All of the sensors, which
are mounted on the multi-feature wheelchair, provide input. These sensors provide
outputs that let the user choose and deduce the optimum options for the multi-feature
wheelchair’s safe mobility and control. They cover all directions. To control the
movement of a joystick on the multi-features wheelchair arm-rest (according to the
user’s condition), there will also be an RF communication system used. Movements
to the left and right as well as forward and backward will be made possible by these
two methods. The joystick’s input value will be continually pulled in by the micro-
controller, and a corresponding output value will assist and operate the wheelchair’s
multi-featured motors for movement control. We use the ultrasonic sensor to detect
obstacles in its path and notify the microcontroller processor if they are encountered
while it is traveling. The multi-featured wheelchair will thereafter automatically stop
thanks to the microcontroller.

Beside these, there are a few features of this wheelchair. We will use two actuators
that will be able to convert the wheelchair to bad. It will be one of the major and
effective features of our multi-feature’s wheelchair. There is smoke and gas detector
which can detect gas and smoke visibility around the wheelchair. It will also be able
to detect alcohol. These two features will act like a protective environment for the
users.

S Implementation and Result

5.1 Hardware Design

We will discuss the interesting elements pertaining to the project’s equipment utiliza-
tion in this section. Before being integrated into the circuit, the parts were initially
simulated to determine their behavior influencing the use of appropriate components
to improve the circuit’s activity.

5.2 Circuit Design

See Figs. 2, 3,4 and 5.
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5.3 Description of Circuit Diagram

Here in Fig. 2, we are using a 12 'V, 8 amp battery to drive the wheelchair and for
changing the DC battery using a solar system of 12V, 18 W. Then a voltage regulator
IC is used for regulation of voltage. The IC will constantly supply 5 V, which will
be used for all of the circuit that was used in the wheelchair as in Figs. 3, 4 and 5,
and so on.
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Fig. 5 Circuit diagram of temperature sensor

5.4 Results

Figure 6 indicates all the sensors, motors, actuators, and all the parts that are placed
in the wheelchair. Below, we can see a clear vision of the project image as how the
wheelchair responds (Figs. 7, 8, 9 and 10).



8 J. Hoque et al.

Motor And Wheel

Fig. 6 Project overview

Fig. 7 Side view
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Fig. 8 Temperature sensor

Fig. 9 Heart beat sensor

Fig. 10 ECG
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Conclusion

A system for steering an electric multi-feature wheelchair that is both efficient and
safe has been designed and tested. The multi-functional smart wheelchair’s ingenious
design allows it to travel left, right, forward, backward, or remain in place. However,
by investigating new multi-features wheelchairs, the bulky and sophisticated designs
have been addressed. When the user needs to inform someone (who will take care
of the user) in an emergency, he or she can do so effortlessly with the help of a
buzzer that is mounted on the multi-features wheelchair. The ease with which this
wheelchair can be assembled is a huge benefit to the general population. This effort
is entirely focused on achieving a social goal.
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OpenAl ChatGPT and the Accelerated )
Spread of Biased Information e

Izzat Alsmadi, Michael J. O’Brien, and Milan Tuba

Abstract Motivated by the rise of new GPT language models and their impact
on society, both realized and potential, we evaluated several potential impacts of
those models, in particular bias and misinformation issues. Bias in machine learning
models refers to their tendencies to make certain decisions more often than expected.
Humans exhibit numerous biases that impact daily decisions, and although machine
learning models can limit human decision-making biases, they can also create their
own kinds of biases. However, when it comes to bias, not all kinds are negative,
and some can be intentionally injected into the models to support equity. In the end,
whether they occur in the real world or in the machine learning world, bias issues will
always be open for debate. We view that debate becoming more and more important
with respect to the explosion of OpenAl, in particular ChatGPT-3, and what it means
for the future.

Keywords Bias - GPT-3 - Language models - Machine learning - OpenAl

1 Introduction

According to the OpenAl web page, OpenAl is a non-profit research company that
focuses on artificial intelligence. The goal was defined as developing digital intel-
ligence with the aim to help humanity welfare while not being restricted by an
obligation of making a profit. The OpenAl web page also states that focus can be
put on making a positive human impact specifically because no profit is expected.
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