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Preface

Nowadays, there is a tremendous trend toward the design and implementation of the
smart cities in the world. This trend opens an important and significant research
activity by academics and their partners (industrial, governments, civil society,…)
in order to establish essential and intelligent foundations for developing the active
fields in smart city like economy, industry, healthcare, government, society, water
and energy and more.

This edited book edition titled “Innovations in Smart Cities and Applications,”
aims to present the scientific researches and engineering applications for building
the future smart cities and their different innovative applications and services. The
book has also the objective of providing an integrated vision of problems to
researcher, engineers, practitioners and outlining the contour of new subjects in
smart city applications.

This edition is the fruit of the accepted and presented works in the fourth
International virtual Conference on Smart City Applications (SCA2020) held on
October 7–9, 2020, in Safranbolu Turkey. It regroups original research, achieved
works and proposed architectures on the main topics of the conference. The scope
of SCA2020 covers a variety of topics with an intersection with smart cities,
including geo-smart information systems, education, healthcare, economy and
digital business, building and home automation, environment and agriculture, and
information technologies and computer science.

The past, present and certainly future editions of this book edition has the same
goals of constructing and building the basics and essentials researches, innovations
and applications that can help on the growth of the future next generation of cities
and the human well-being. Thanks to participants and researchers who trusted to
those series of conferences, that this research area will grow and exist due to their
high quality of presented papers.

Our thanks are addressed to all authors for choosing SCA2020 and submitting
their manuscripts. We cannot forget, in this occasion, all keynotes speakers for their
appreciated and rich scientific talk at the conference session.
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We are deeply grateful to all organizing committee members, to all program
committee members and reviewers, to all chairs of sessions for their efforts and the
time spent in order to evaluate the contributions and to success this event.

We also would like to acknowledge and thank the Springer Nature
Switzerland AG staff for their support, guidance and for the edition of this book.

Finally, we wish to express our sincere thanks to Dr. Thomas Ditzinger,
Pr. Janusz kacprzyk and Ms. Varsha Prabakaran for their kind support and help to
promote and develop research.

Mohamed Ben Ahmed
İsmail Rakıp Karaș
Domingos Santos

Anouar Abdelhakim Boudhir
Olga Sergeyeva

vi Preface



Organization

Committee

Conference Chair
İsmail Rakıp Karaș Karabuk University, Turkey

Conference General Chairs
Mohamed Ben Ahmed FST, Tangier UAE University, Morocco
Anouar Boudhir Abdelhakim FST, Tangier UAE University, Morocco
Bernadetta Kwintiana Ane University of Stuttgart, Germany

Conference Technical Program Committee Chair
Wassila Mtalaa Luxembourg Institute of Science

and Technology, Luxembourg

Workshops Chair
Domingos Santos Polytechnic Institute Castelo Branco, Portugal

Publications Chair
Olga Sergeyeva Saint-Petersburg University, Russia

Tutorials Chair
Senthil Kumar Hindustan College of Arts and Science, India

vii



Publicity and Social Media Chair
Abdellaoui Alaoui El Arbi EIGSI, Casablanca, Morocco

Local Organizing Committee
Idris Kahraman Karabuk University, Turkey
Emrullah Demiral Karabuk University, Turkey
Mustafa Aksin Karabuk University, Turkey
Kadriye Oz Karabuk University, Turkey
Hacer Kübra Köse Karabuk University, Turkey
Berna Gunes Karabuk University, Turkey
Umit Atila Karabuk University, Turkey
Kasim Ozacar Karabuk University, Turkey
Yasin Ortakci Karabuk University, Turkey
Muhammed Kamil Turan Karabuk University, Turkey
Sohaib Abujayyab Karabuk University, Turkey
Emre Yücer Karabuk University, Turkey

Technical Program Committee
İsmail Rakıp Karaș Karabuk University, Türkiye
Abdel-Badeeh M. Salem Ain Shams University, Egypt
Abderrahim Ghadi FSTT UAE, Morocco
Abdullah Elen Bandirma Onyedi Eylül University, Türkiye
Abdullah Emin Akay Bursa Technical University, Türkiye
Abdurrahman Geymen Erciyes University, Türkiye
Accorsi, Riccardo Bologna University, Italy
Adib Habbal Karabuk University, Türkiye
Adnan Alajeeli Karabuk University, Türkiye
Aftab Ahmed Khan Karakoram International University, Pakistan
Ahmad S. Almogren King Saud University, Saudi Arabia
Ahmed Kadhim Hussein Babylon University, Iraq
Alabdulkarim Lamya King Saud University, Saudi Arabia
Alghamdi Jarallah Prince Sultan University, Saudi Arabia
Ali Jamali Universiti Teknologi Malaysia
Alias Abdul Rahman Universiti Teknologi Malaysia
Anabtawi Mahasen Al-Quds University, Palestine
Anton Yudhana Universitas Ahmad Dahlan, Indonesia
Arif Çağdaş Aydinoglu Gebze Technical University, Türkiye
Arioua Mounir UAE, Morocco
Assaghir Zainab Lebanese University, Lebanon
Astitou Abdelali UAE, Morocco
Aydın Üstün Kocaeli University, Türkiye
Aziz Mahboub FSTT UAE, Morocco

viii Organization



Bahadır Ergun Gebze Technical University, Türkiye
Barış Kazar Oracle, USA
Bataev Vladimir Zaz Ventures, Switzerland
Behnam Alizadehashrafi Tabriz Islamic Art University, Iran
Behnam Atazadeh University of Melbourne, Australia
Ben Yahya Sadok Faculty of Sciences of Tunis, Tunisia
Bessai-Mechmach Fatma

Zohra
CERIST, Algeria

Biswajeet Pradhan University of Technology Sydney, Australia
Berk Anbaroğlu Hacettepe University, Türkiye
Bolulmalf Mohammed UIR, Morocco
Boutejdar Ahmed German Research Foundation, Bonn, Germany
Burhan Selcuk Karabuk University, Türkiye
Bulent Bayram Yildiz Technical University, Türkiye
Caner Ozcan Karabuk University, Türkiye
Caner Güney Istanbul Technical University, Türkiye
Chadli Lala Saadia University Sultan Moulay Slimane, Morocco
Cumhur Şahin Gebze Technical University, Türkiye
Damir Žarko Zagreb University, Croatia
Dominique Groux UPJV, France
Dousset Bernard UPS Toulouse, France
Edward Duncan The University of Mines and Technology, Ghana
Eehab Hamzi Hijazi An-Najah University, Palestine
El Kafhali Said Hassan 1st University, Settat, Morocco
Eftal Şehirli Karabuk University, Türkiye
El Malahi Mostafa USMBA University, Fez, Morocco
El Mhouti Abderrahim FST, Al-Hoceima, Morocco
El Haddadi Anass UAE University, Morocco
El Hebeary Mohamed Rashad Cairo University, Egypt
El Ouarghi Hossain ENSAH UAE University, Morocco
Elif Sertel Istanbul Technical University, Türkiye
Emre Yücer Karabuk University, Türkiye
Emrullah Sonuç Karabuk University, Türkiye
En-Naimi El Mokhtar UAE, Morocco
Enrique Arias Castilla-La Mancha University, Spain
Tolga Ensari Istanbul University, Türkiye
Ferhat Atasoy Karabuk University, Türkiye
Filip Biljecki National University of Singapore
Francesc Anton Castro Technical University of Denmark
Ghulam Ali Mallah Shah Abdullatif University, Pakistan
Habibullah Abbasi University of Sindh, Pakistan
Haddadi Kamel Iemn Lille University, France
Hakan Kutucu Karabuk University, Türkiye
Hanane Reddad USMS University, Morroco
Hazim Tawfik Cairo University, Egypt

Organization ix



Huseyin Bayraktar General Directorate of GIS, Türkiye
Hüseyin Pehlivan Gebze Technical University, Türkiye
Huseyin Topan Bulent Ecevit University, Türkiye
Huseyin Zahit Selvi Konya Necmettin Erbakan University
İlhami Muharrem Orak Karabuk University, Türkiye
Ilker Türker Karabuk University, Türkiye
Iman Elawady Ecole Nationale Polytechnique d’Oran, Algeria
Indubhushan Patnaikuni RMIT—Royal Melbourne Institute

of Technology, Australia
Ismail Büyüksalih Bimtaş A.Ş., Türkiye
Ivin Amri Musliman Universiti Teknologi Malaysia
J. Amudhavel VIT Bhopal University, Madhya Pradesh, India
Jaime Lioret Mauri Polytechnic University of Valencia, Spain
Jus Kocijan Nova Gorica University, Slovenia
Kadir Ulutaş Karabuk University, Türkiye
Kasım Ozacar Karabuk University, Türkiye
Khoudeir Majdi IUT Poitiers University, France
Labib Arafeh Al-Quds University, Palestine
Laila Moussaid ENSEM, Casablanca, Morocco
Lalam Mustapha Mouloud Mammeri University of Tizi Ouzou,

Algeria
Loncaric Sven Zagreb University, Croatia
Lotfi Elaachak FSTT, UAE, Morocco
Mademlis Christos Aristotle University of Thessaloniki, Greece
Mehmet Akbaba Karabuk University, Türkiye
Mete Celik Erciyes University, Türkiye
Miranda Serge Nice University, France
Mohamed El Ghami University of Bergen, Norway
Mohammad Sharifikia Tarbiat Modares University, Iran
Mousannif Hajar Cadi Ayyad University, Morocco
Mufit Cetin Yalova University, Türkiye
Muhamad Uznir Ujang Universiti Teknologi Malaysia
Muhammad Imzan Hassan Universiti Teknologi Malaysia
Muhammed Kamil Turan Karabuk University, Türkiye
Murat Yakar Mersin University, Türkiye
Murat Lüy Kırıkkale University, Türkiye
Mustafa Akgul Istanbul University, Türkiye
My Lahcen Hasnaoui Moulay Ismail University, Morocco
Mykola Kozlenko Vasyl Stefanyk Precarpathian National

University, Ukraine
Nafil Khalid UM5, Morocco
Nesrin Aydin Atasoy Karabuk University, Türkiye
Nusret Demir Akdeniz University, Türkiye
Oğuz Fındık Karabuk University, Türkiye
Oğuzhan Menemencioğlu Karabuk University, Türkiye

x Organization



Omar Dakkak Karabuk University, Türkiye
Omer Muhammet Soysal Southeastern Louisiana University, USA
Ouederni Meriem INP - ENSEEIHT Toulouse, France
R. S. Ajin DEOC DDMA, Kerala, India
Rani El Meouche Ecole Spéciale des Travaux Publics, France
Raif Bayır Karabuk University, Türkiye
Rafet Durgut Karabuk University, Türkiye
Saffet Erdogan Harran University, Türkiye
Sagahyroon Assim American University of Sharjah,

United Arab Emirates
Saied Pirasteh University of Waterloo, Canada
Savas Durduran Konya Necmettin Erbakan University, Türkiye
Sedat Bakici Turkish Cadastre Office, Türkiye
Sibel Senan Istanbul University, Türkiye
Senthil Kumar Hindustan College of Arts and Science, India
Serdar Bayburt Bimtaş A.Ş., Türkiye
Seyit Ali Kayış Karabuk University, Türkiye
Siddique Ullah Baig COMSATS Institute of Information Technology,

Pakistan
Slimani Yahya Manouba University, Tunisia
Sohaib Abujayyab Karabuk University, Türkiye
Sonja Grgić Zagreb University, Croatia
Sri Winiarti Universitas Ahmad Dahlan, Indonesia
Suhaibah Azri Universiti Teknologi Malaysia
Sunardi Universitas Ahmad Dahlan, Indonesia
Sule Erten Ela Ege University, Türkiye
Tebibel Bouabana Thouraya ESI, Alger, Algeria
Umit Atila Karabuk University, Türkiye
Umit Isikdag Mimar Sinan Fine Arts University, Türkiye
Umran Koylu Erciyes University, Türkiye
Xiaoguang Yue International Engineering and Technology

Institute, Hong Kong
Yasin Ortakcı Karabuk University, Türkiye
Yasyn Elyusufi FSTT, UAE, Morocco
Yüksel Çelik Karabuk University, Türkiye
Youness Dehbi University of Bonn, Germany
Yusuf Arayıcı Northumbria University, UK
Yusuf Yargı Baydilli Karabuk University, Türkiye
Zafer Albayrak Karabuk University, Türkiye
Zennure Uçar Düzce University, Türkiye
Zigh Ehlem Slimane INTTIC, Oran, Algeria
Zouhri Amal USMBA University, Fez, Morocco

Organization xi



Keynote Speakers



Smart Cities and Geo-Spatial Technologies

Professor Alias Abdul-Rahman is an Associate
Professor at the Department of Geoinformatics,
Faculty of Geoinformation Science and
Engineering, Universiti Teknologi Malaysia,
Skudai, Johor, Malaysia.

He holds a PhD from the University of Glasgow,
UK; he has headed up the 3D GIS Research
Laboratory since 2000. His research interests
include 3D GIS, 3D city modeling and 3D spatial
databases.

xv



Smart Cities and Energy

Professor Şule Erten Ela has been the Head of
Energy Department since 2016. Since 2019, she has
been working as the Solar Energy Director at Ege
University. She is currently working as a Professor
at Ege University, Institute of Solar Energy, and
Department of Energy.

She received Assistant Professor Position in 2005
and Associate Professor Position in 2009 and Full
Professor Position in 2015 in Ege University-Solar
Energy Institute.

She received Turkish Academy of
Sciences-Outstanding Young Scientist Award
(TUBA-GEBIP) in 2013. She received
UNESCO-LOREAL Young Woman Scientist
Award in 2014. In 2015, she received Young
Scientist Award from The Science Academy
(BAGEP). She has many principles in science such
as academic integrity, academic honesty, academic
freedom and academic merit.

xvii



Deep Learning Applications for Shoreline
Extraction from Landsat and Sentinel Satellite
Imagery

Professor Bulent Bayram is a Professor at Yildiz
Technical University, Department of Geomatics
Enginering since 2014. He is Head of
Photogrammetry Subdivision

His focus interest is on image processing, medi-
cal image processing, deep learning, UAV, LIDAR.
And he is expert at:

Spatial analysis, remote sensing, deep learning,
photogrammetry, programming languages; 3D,
images processing, natural disasters, laser scanning,
mammography, cardiac CT.

xix



Review Use of Modern Technologies in creating
Smart Cities

Prof. Attaullah Shah has 31 year senior/executive
level experience of academic leadership, strategic
planning, resource mobilization, teaching &amp;
research in university and public sector
organizations.

He has authored five books in the fields of civil
engineering, construction project management,
engineering economics, disaster management and
high strength concrete. He also authored more than
100 research papers in the renowned peer-reviewed
international journals and proceedings of interna-
tional conferences across the world.

xxi



Contents

Smart Citizenship and Sentiment Analysis

Temporal Sentiment Analysis of Socially Important Locations
of Social Media Users . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Alper Ecemiş, Ahmet Şakir Dokuz, and Mete Celik

A New Sentiment Analysis System of Climate Change for Smart City
Governance Based on Deep Learning . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Mustapha Lydiri, Yousef El Mourabit, and Youssef El Habouz

A Novel Approach of Community Detection Using Association Rules
Learning: Application to User’s Friendships of Online Social
Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
Mohamed El-Moussaoui, Mohamed Hanine, Ali Kartit, and Tarik Agouti

Arabic Sentiment Analysis Based on 1-D Convolutional
Neural Network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Bensalah Nouhaila, Ayad Habib, Adib Abdellah,
and Ibn El Farouk Abdelhamid

CMA-EV: A Context Management Architecture Extended by Event
and Variability Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
Zineb Aarab, Asmae El ghazi, Rajaa Saidi, and Moulay Driss Rahmani

Electronic Public Services in the AI Era . . . . . . . . . . . . . . . . . . . . . . . . 70
Hajar Hadi, Ibtissam Elhassani, and Souhayl Sekkat

Planning and Designing Smart Sustainable Cities: The Centrality
of Citizens Engagement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
Sukaina Al-Nasrawi

Review of Learning-Based Techniques of Sentiment Analysis
for Security Purposes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
Mohammed Boukabous and Mostafa Azizi

xxiii



Sentiment Analysis. A Comparative of Machine Learning and Fuzzy
Logic in the Study Case of Brexit Sentiment on Social Media . . . . . . . . 110
Ihab Moudhich, Soumaya Loukili, and Abdelhadi Fennan

Sentiment Analysis and Opinion Mining Using Deep Learning
for the Reviews on Google Play . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126
Sercan Sari and Murat Kalender

Smart Guest Virtual Assistant with Automatic Guest Registration . . . . 138
Mohammed Hussain, Abdullah Hussein, and Mohamed Basel AlMourad

Topic Modeling and Sentiment Analysis with LDA and NMF
on Moroccan Tweets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147
Nassera Habbat, Houda Anoun, and Larbi Hassouni

Smart Education and Intelligent Learning Systems

A Deep Learning Model for an Intelligent Chat Bot System:
An Application to E-Learning Domain . . . . . . . . . . . . . . . . . . . . . . . . . . 165
Ben Ahmed Mohamed, Boudhir Anouar Abdelhakim, and Saadna Youness

E-learning at the Service of Professionalization in Higher Education
in Morocco: The Case of MOOCs of the Maroc Université
Numérique Platform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180
Nadia Elouesdadi and Sara Rochdi

Methodology to Develop Serious Games for Primary Schools . . . . . . . . 195
Younes Alaoui, Lotfi El Achaak, and Mohammed Bouhorma

Methods and Software Tools for Automated Synthesis of Adaptive
Learning Trajectory in Intelligent Online Learning
Management Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206
Mariia Dutchak, Mykola Kozlenko, Ihor Lazarovych, Nadiia Lazarovych,
Mykola Pikuliak, and Ivan Savka

National University of Uzbekistan on the Way
to the Smart University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218
A. Karimkhodjaev and M. Nishonov

Smart Pedagogical Knowledge Management Model for Higher
Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230
Meriyem Chergui, Aziza Chakir, Hajar Mansouri, and Adil Sayouti

The Recommendation of a Practical Guide for Doctoral Students
Using Recommendation System Algorithms in the Education Field . . . . 240
Oumaima Stitini, Soulaimane Kaloun, and Omar Bencharef

Virtual Reality–Enhanced Soft and Hard Skills Development
Environment for Higher Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255
Abid Abdelouahab

xxiv Contents



A Comparative Study Between K-Nearest Neighbors and K-Means
Clustering Techniques of Collaborative Filtering in e-Learning
Environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 268
Rajae Zriaa and Said Amali

Competence and Lean Management, a Literature Review . . . . . . . . . . . 283
Wafae Qjane and Abderazzak Boumane

Smart Mobility and Intelligent Infrastructures

A New Distributed Strategy to Find a Bi-objective Optimal Path
Toward a Parking in the City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301
Khaoula Hassoune and Mehdi Hassoune

A Novel Mobile CrowdSensing Architecture for Road Safety . . . . . . . . 311
Wahiba Abou-zbiba, Hajar El Gadi, Hanan El Bakkali, Houda Benbrahim,
and Driss Benhaddou

An Agent-Based Architecture for Multi-modal Transportation Using
Prometheus Methodology Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 325
Jihane Larioui and Abdeltif El Byed

An Overview of Real-Time Traffic Sign Detection and Classification . . . 344
Youssef Taki and Elmoukhtar Zemmouri

Classification of the Driver’s Emotions Using a Convolutional
Neural Network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 357
Abdelfettah Soultana, Faouzia Benabbou, and Nawal Sael

Deep Learning Based Driver’s Fatigue Detection Framework . . . . . . . . 370
Zakaria Boucetta, Abdelaziz El Fazziki, and Mohamed El Adnani

DSRC vs LTE V2X for Autonomous Vehicle Connectivity . . . . . . . . . . 381
Kawtar Jellid and Tomader Mazri

Dynamic on Demand Responsive Transport with Time-Dependent
Customer Load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395
Sonia Nasri, Hend Bouziri, and Wassila Aggoune-Mtalaa

Encryption Issues in Traffic Control Systems in Smart Cities
and Traffic Signal Control Optimization . . . . . . . . . . . . . . . . . . . . . . . . 410
Diedon Bujari and Erke Aribas

Evolutionary Heuristic for Avoiding Traffic Jams in Road Network
Using A* Search Algorithm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 423
Safa Belhaous, Soumia Chokri, Sohaib Baroud, Khalid Bentaleb,
and Mohammed Mestari

Geometric Feature Extraction of Road from UAV Based Point
Cloud Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 435
Mustafa Zeybek and Serkan Biçici

Contents xxv



Parking Availability Prediction in Smart City . . . . . . . . . . . . . . . . . . . . 450
El Arbi Abdellaoui Alaoui and Stephane Cedric Koumetio Tekouabou

Smart Infrastructure and Integrated Platform of Smart
and Sustainable Cities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 463
Maysoun Ibrahim

Study to Reduce the Costs of International Trade Operations Through
Container Traffic in a Smart Port . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477
Ouail El Imrani

The Global Performance of a Service Supply Chain:
A Simulation-Optimization Under Arena . . . . . . . . . . . . . . . . . . . . . . . . 489
Badr Bentalha, Aziz Hmioui, and Lhoussaine Alla

Traffic Signs Detection and Recognition System in Snowy
Environment Using Deep Learning . . . . . . . . . . . . . . . . . . . . . . . . . . . . 503
Hamou Chehri, Abdellah Chehri, and Rachid Saadane

Smart Healthcare

A Machine Learning Approach for Initial Screening of Polycystic
Ovarian Syndrome (PCOS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 517
Joshua Rei Jaralba, Renann Baldovino, and Homer Co

Patient Transport and Mobile Health Workforce:
Framework and Research Perspectives . . . . . . . . . . . . . . . . . . . . . . . . . 530
Yosra Lahmer, Hend Bouziri, and Wassila Aggoune-Mtalaa

Semantic Web and Healthcare System in IoT Enabled Smart Cities . . . 546
Barakat A. Dawood and Melike Sah

Skin Cancer Prediction and Diagnosis Using Convolutional Neural
Network (CNN) Deep Learning Algorithm . . . . . . . . . . . . . . . . . . . . . . . 558
Hajar Mousannif, Hiba Asri, Mohamed Mansoura, Anas Mourahhib,
Yassine Isaouy, and Mouad Marmouchi

Smart Earth Environment and Agriculture

Climate-Smart Landscapes for Sustainable Cities . . . . . . . . . . . . . . . . . 571
Canan Cengiz, Bülent Cengiz, and Aybüke Özge Boz

Diversity and Seasonal Occurrence of Sand Flies and the Impact
of Climatic Change in Aichoune Locality, Central Morocco . . . . . . . . . 583
Fatima Zahra Talbi, Mohamed Najy, Mouhcine Fadil, Nordine Nouayti,
and Abdelhakim El Ouali Lalami

xxvi Contents



Environmental Challenges of Solid Waste Management
in Moroccan Cities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594
A. El Atmani, H. Chiguer, I. Belhaili, S. Aitsi, Douae El Khachine,
K. Elkharrim, El Borjy Aziz, and Belghyti Driss

Evaluation of the Purification Performance of the WWTP by Aered
Lagunage of the City of Oujda (Morocco) . . . . . . . . . . . . . . . . . . . . . . . 607
Belhaili Isslam, Alemad Ali, Aissati Touria, Elatmani Ayoub,
Elkharrim Khadija, and Belghyti Driss

IoTree: A Way Towards Smart Plantation . . . . . . . . . . . . . . . . . . . . . . 620
Surayya Obaid, Hiba Binte Tariq, Tehreem Qamar, Aimun Tahir,
and Namrah Komal

Physico-Chemical and Mineralogical Characterization of Urban
Sludge from the Tamuda Bay Tetouan Treatment Plant . . . . . . . . . . . . 632
Douae El Khachine, Belhaili Isslam, Ait-Si Salah, El Atmani Ayoub,
El Kharrim Khadija, and Belghyti Driss

Study of Climate Change During the Period (2009–2018) in the Region
of Sidi Slimane, - Morocco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646
Salah Aitsi, Donia Bassir, Ayoube Elatmani, Ahmed Chabli,
and Driss Belghyti

Typological Study of the Water of the Boufekrane River
(Meknes, Morocco): Principal Component Analysis
and Discriminant Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 659
Imane Taha, Abdelkader Chahlaoui, Mustapha Samih, Driss Bengoumi,
Aziz Taouraout, Khadija Ouarrak, and Rachid Sammoudi

Smart Economy and Smart Factory

A Framework of Integrating Condition Based Maintenance Programs
and Wireless Sensor Network in The Context of Industry 4.0 . . . . . . . . 675
Sadiki Soukaina, Driss Amegouz, and Said Boutahari

A New Artificial Intelligence-Based Strategy for Digital Marketing
Reinforcement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 689
Mouna Boujrad and Yasser el Mazoui Nadori lamlili

An Efficient Collaborative Filtering and Graph Approach
for Business-Matching Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700
Anas Sabbani, Anass El Haddadi, and Hayat Routaib

Assessment of Blockchain Technology Adoption Factors
and Scenarios Within the Economy of Latvia . . . . . . . . . . . . . . . . . . . . 714
Natalija Kostrikova

Contents xxvii



Data Mining and Machine Learning Techniques Applied to Digital
Marketing Domain Needs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 730
Sara Ahsain and M’hamed Ait Kbir

Leveraging Dynamicity and Process Mining in Ad-Hoc Business
Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 741
Zineb Lamghari, Rajaa Saidi, Maryam Radgui, and Moulay Driss Rahmani

Modeling the Use of RFID Technology in Smart Processes . . . . . . . . . . 758
Ihsane Abouzid and Rajaa Saidi

Real Time Release Approach: At-Line Prediction of Ascorbic Acid
Concentration in Nutraceutical Syrup via Artificial Neural Network . . . 770
Mikhael Anthony Felipe and Renann Baldovino

Smart Recognition Systems and Multimedia Processing

Convolutional Neural Network for Identifying Human Emotions
with Different Head Poses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 785
Wafa Mellouk and Wahida Handouzi

Deep Learning-Based 3D Face Recognition Using Derived Features
from Point Cloud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 797
Muhammed Enes Atik and Zaide Duran

Face Sketch Recognition: Gender Classification Using Eyebrow
Features and Bayes Classifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 809
Khalid Ounachad, Mohamed Oualla, and Abdelalim Sadiq

Fall Detection for Pedestrians in Video-Surveillance . . . . . . . . . . . . . . . 820
Wassima Aitfares

Hand Pose Estimation Based on Deep Learning . . . . . . . . . . . . . . . . . . 835
Marwane Bellahcen, El Arbi Abdellaoui Alaoui,
and Stéphane Cédric Koumétio Tékouabou

Static and Dynamic Hand Gesture Recognition System Using
Contourlet Transform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844
Roumiassa Ferhat, Fatma Zohra Chelali, and Salah eddine Agab

Video Activity Recognition Based on Objects Detection Using
Recurrent Neural Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 855
Mounir Boudmagh, Mohammed Redjimi, and Adlen Kerboua

A Comparative Study Between the Most Usable Object
Detection Methods Based on Deep Convolutional
Neural Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 867
Ayyoub Fakhari, Mohamed Lazaar, and Hicham Omara

xxviii Contents



Performance Analyses of AES and 3DES Algorithms for Encryption
of Satellite Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 877
Yasin Ortakci and Mohammed Yaseen Abdullah

A Survey on Deep Learning-Based Approaches to Estimation
of 3D Human Pose and Shape from Images for the Smart
Environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891
Sh. Maleki Arasi and E. Seyedkazemi Ardebili

Smart Devices and Softwares

A 3-DOF Cable-Driven Robotic Ankle Rehabilitation Device . . . . . . . . . 919
Romel S. Saysay, Nicanor R. Roxas Jr., Nilo T. Bugtai, Homer S. Co,
and Renann G. Baldovino

A Cognitive Radio Spectrum Sensing Implementation Based
on Deep Learning and Real Signals . . . . . . . . . . . . . . . . . . . . . . . . . . . . 930
Mohamed Saber, Abdellah Chehri, Abdessamad El Rharras,
Rachid Saadane, and Mohammed Wahbi

Appliance-Level Monitoring with Micro-Moment Smart Plugs . . . . . . . 942
Abdullah Alsalemi, Yassine Himeur, Faycal Bensaali, and Abbes Amira

Backhaul Networks and TV White Spaces (TVWS) with
Implementation Challenges in 5G: A Review . . . . . . . . . . . . . . . . . . . . . 954
Teena Sharma, Abdellah Chehri, Paul Fortier, and Rachid Saadane

Comparative Study via Three MPPT Techniques Methods
for PV Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 966
Mohamed Chouiekh, Amine Lilane, Karim Benkirane, Mohamed Abid,
and Dennoun Saifaoui

Design and Realization of an IoT Prototype for Location Remote
Monitoring via a Web Application . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 977
S. M. H. Irid, M. Hadjila, H. E. Adardour, and I. Y. Nouali

Design of a New CP Microstrip Patch Antennas for WPT to a UAV
at 5.8 GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 992
Salah Ihlou, Hafid Tizyi, Abdelmajid Bakkali, Ahmed El Abbassi,
and Jaouad Foshi

Design of Folded Dipole with Double U Shaped Slot UHF RFID
Tag Using Genetic Algorithm Optimization for Healthcare
Sensing Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1003
Ibtissame Bouhassoune, Hasna Chaibi, Abdellah Chehri, Rachid Saadane,
and Khalid Minaoui

Flexible Query Systems for Relational Databases . . . . . . . . . . . . . . . . . . 1015
Rachid Mama, Mustapha Machkour, Mourad Ennaji, and Karam Ahkouk

Contents xxix



Introduction to Integrate the Cellular Automata Concept
Within the Internet of Things: The Use of the Dynamic Management
of Bridge Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1030
Fatima Zahra Chafi and Youssef Fakhri

Investigation of Ultrasonic Opacity Based on Quarter-Wave
Mode Resonance Using a Two-Dimensional Silicon
Phononic Crystal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1044
A. Elmadani, S. Bensallam, M. Idrissi, M. Addouche, A. Elayouch,
A. Khelif, A. Bouaaddi, Y. Achaoui, and H. Jakjoud

Numerical Simulation of HDPE Behavior Under V-Notch . . . . . . . . . . . 1051
Rabiaa Elkori, Abdelilah Hachim, Khalid Elhad, and Amal Laamarti

Operating Models of Network Protocols IoT: Long-Range
Protocols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1059
Sakina Elhadi, Abdelaziz Marzak, and Nawal Sael

Recent Trends in Green Computing . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1071
Surayya Obaid, Narmeen Bawany, Hiba binte Tariq, Aimun Tahir,
and Namrah Komal

Smart Security

Design Challenges and Assessment of Modern Web Applications
Intrusion Detection and Prevention Systems (IDPS) . . . . . . . . . . . . . . . . 1087
Yassine Sadqi and Manal Mekkaoui

Hardware Trojan Detection in Heterogeneous Systems on Chip . . . . . . 1105
Billel Guechi and Mohammed Redjimi

How Much Your Cloud Management Platform Is Secure? OpenStack
Use Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1117
Najat Tissir, Said ElKafhali, and Noureddine Aboutabit

SVM: An Approach to Detect Illicit Transaction
in the Bitcoin Network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1130
Abdelaziz Elbaghdadi, Soufiane Mezroui, and Ahmed El Oualkadi

The Security of MQTT Against the Applications Protocols for IoT . . . . 1142
Imane Sahmi, Tomader Mazri, and Nabil Hmina

A Review of Anomalies Detection Based on Association Rules
Techniques . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1155
Imane Sadgali, Nawal Sael, and Faouzia Benabbou

International Security Standards for Critical Oil, Gas, and Electricity
Infrastructures in Smart Cities: A Survey Study . . . . . . . . . . . . . . . . . . 1167
Cevat Özarpa, Muhammed Ali Aydin, and Isa Avci

xxx Contents



COVID-19 Pandemic Researches

A Framework for Concurrent Contact-Tracing and Digital Evidence
Analysis in Heterogeneous Environments . . . . . . . . . . . . . . . . . . . . . . . . 1183
Stacey O. Baror, H. S. Venter, and Victor R. Kebande

A Smart Surveillance Prototype Ensures the Respect of Social
Distance During COVID19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1197
Ikram Ben abdel ouahab, Lotfi Elaachak, Fatiha Elouaai,
and Mohammed Bouhorma

COVID-19 Patient Classification Strategy Using a Hybrid
BWM-SVM Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1210
Samira Achki and Layla Aziz

Development of a Simulator to Model the Spread of Coronavirus
Infection in a Closed Space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1220
Mohamed Almechkor, Lotfi El Aachak, Fatiha Elouaai,
and Mohammed Bouhorma

Patient Classification Using the Hybrid AHP-CNN Approach . . . . . . . . 1231
Layla Aziz and Samira Achki

Towards Automatic Diagnosis of the COVID-19 Based on Machine
Learning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1244
El Arbi Abdellaoui Alaoui, Stephane Cedric Koumetio Tekouabou,
Ismail Ougamane, and Imane Chabbar

Internet of Things for Smart Healthcare: A Review on a Potential IOT
Based System and Technologies to Control COVID-19 Pandemic . . . . . 1256
M. Ennafiri and T. Mazri

Covid -19: Performance of e-commerce in Morocco . . . . . . . . . . . . . . . . 1270
Asmaa Abyre, Zineb Jibraili, and Hajar Anouar

Survey of Global Efforts to Fight Covid-19: Standardization,
Territorial Intelligence, AI and Countries’ Experiences . . . . . . . . . . . . . 1282
Boudanga Zineb, Mezzour Ghita, and Benhadou Siham

3D City Modelling and Augmented Reality

3D City Modelling Toward Conservation and Management.
The Digital Documentation of Museu do Ipiranga – USP,
San Paulo, Brazil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1299
M. Balzani, L. Rossato, F. Raco, and B. Mugayar Kühl

3D Documentation of Göreme Saklı Church . . . . . . . . . . . . . . . . . . . . . 1317
Sümeyye Ertürk and Leyla Kaderli

Contents xxxi



Appropriateness of Using CityGML Standard Version 2.0
for Developing 3D City Model in Oman . . . . . . . . . . . . . . . . . . . . . . . . . 1332
Khalid Al Kalbani and Alias Bin Abdul Rahman

Investigating the Effects of Population Growth and Urban Fabric
on the Simulation of a 3D City Model . . . . . . . . . . . . . . . . . . . . . . . . . . 1344
Rani El Meouche, Mojtaba Eslahi, and Anne Ruas

Segmentation-Based 3D Point Cloud Classification on a Large-Scale
and Indoor Semantic Segmentation Dataset . . . . . . . . . . . . . . . . . . . . . . 1359
Ali Saglam and Nurdan Akhan Baykan

Big Data and Parallel Computing

Feature Learning of Patent Networks Using Tensor Decomposition . . . . 1375
Mohamed Maskittou, Anass El Haddadi, and Hayat Routaib

Lambda-IVR: An Indexing Framework for Video Big Data Retrieval
Using Distributed In-memory Computation in the Cloud . . . . . . . . . . . . 1391
Muhammad Numan Khan, Aftab Alam, Tariq Habib Afridi, Shah Khalid,
and Young-Koo Lee

Parallel Computing for Multi-core Systems: Current Issues,
Challenges and Perspectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1405
Soumia Chokri, Sohaib Baroud, Safa Belhaous, and Mohammed Mestari

Semantic Web and Business Intelligence in Big-Data
and Cloud Computing Era . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1418
Adedoyin A. Hussain, Fadi Al-Turjman, and Melike Sah

Video Big Data Analytics in the Cloud: Research Issues
and Challenges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1433
Aftab Alam, Shah Khalid, Muhammad Numan Khan, Tariq Habib Afridi,
Irfan Ullah, and Young-Koo Lee

Smart Modeling Systems and Natural Language Processing

A Multimodal Memes Classification: A Survey and Open
Research Issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1451
Tariq Habib Afridi, Aftab Alam, Muhammad Numan Khan, Jawad Khan,
and Young-Koo Lee

Fireworks Algorithm for Solving the Fixed-Spectrum Frequency
Assignment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1467
Mohamed El Bouti, Raouan El Ghazi, Lamia Benameur,
and Alami Chentoufi Jihane

Intersection Modeling Using Generalized Fuzzy Graph Coloring . . . . . . 1479
Sidina Boudaakat, Mohamed Amine Basmassi, Ahmed Rebbani,
Jihane Alami Chentoufi, Lamia Benameur, and Omar Bouattane

xxxii Contents



Recognition of Arabic Handwritten Text by Integrating
N-gram Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1490
Asmae Lamsaf, Mounir Aitkerroum, Siham Boulaknadel,
and Youssef Fakhri

Transformation of Smart Text Processing: Emoji Classification
for Arabic and Turkish Languages . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1503
Ismail Burak Parlak, Séverine Dubuisson, Çağatay Ünal Yurtöz,
Soukaina El Majdoubi, Chaymae Harchli, and Maha Lazrak

Correction to: Environmental Challenges of Solid Waste Management
in Moroccan Cities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C1
A. El Atmani, H. Chiguer, I. Belhaili, S. Aitsi, Douae El Khachine,
K. Elkharrim, El Borjy Aziz, and Belghyti Driss

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1519

Contents xxxiii



Smart Citizenship and Sentiment
Analysis



Temporal Sentiment Analysis of Socially
Important Locations of Social Media Users
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Abstract. Socially important locations are the places which are frequently visited
by social media users. Temporal sentiment analysis of socially important locations
is the process of interpretation and classification of emotions within their sharings
in their socially important locations over time. Observing the temporal sentiment
changes in these locations helps both to examine the emotion change in the loca-
tions and to understand the thoughts of the social media users in these locations.
In this paper, Twitter is selected as social media data source and temporal senti-
ment analysis of socially important locations of social media users are analyzed
in different time frames. For the analysis, a method, called Temporal Sentiment
Analysis of Socially Important Locations (TS-SIL), is proposed in this study. In
this method, first of all, socially important locations are discovered from the col-
lected Twitter dataset. Then, sentiment analysis is performed using a dictionary
based approach and several machine learning algorithms. Finally, the sharings in
the locations are listed and the sentiments at these locations are analyzed by daily,
weekly, and monthly basis. As a result, socially important locations of the city
of Istanbul are discovered and temporal sentiment analysis of these locations are
performed. Results shows that all of the socially important locations of İstanbul,
except Beşiktaş Fish Market, showed emotional fluctuations over the time.

Keywords: Temporal sentiment analysis · Sentiment at socially important
locations · Social media mining · Twitter

1 Introduction

Socially important locations are the locations where social media users frequently visit
during their social media usage [1, 2]. Discovering socially important locations helps us
getting valuable information about spatial preferences of social media users and impor-
tant places of a social media user group [3]. Discovering socially important locations
could be beneficial for several application areas, such as city management, user commu-
nity discovery, and social media user groups’ popular places discovery. However, spatial
aspect may not provide enough information about the sentiment of a social media user
group at socially important locations over time.
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