
Studies in Systems, Decision and Control

Volume 295

Series Editor

Janusz Kacprzyk, Systems Research Institute, Polish Academy of Sciences,
Warsaw, Poland



The series “Studies in Systems, Decision and Control” (SSDC) covers both new
developments and advances, as well as the state of the art, in the various areas of
broadly perceived systems, decision making and control–quickly, up to date and
with a high quality. The intent is to cover the theory, applications, and perspectives
on the state of the art and future developments relevant to systems, decision
making, control, complex processes and related areas, as embedded in the fields of
engineering, computer science, physics, economics, social and life sciences, as well
as the paradigms and methodologies behind them. The series contains monographs,
textbooks, lecture notes and edited volumes in systems, decision making and
control spanning the areas of Cyber-Physical Systems, Autonomous Systems,
Sensor Networks, Control Systems, Energy Systems, Automotive Systems,
Biological Systems, Vehicular Networking and Connected Vehicles, Aerospace
Systems, Automation, Manufacturing, Smart Grids, Nonlinear Systems, Power
Systems, Robotics, Social Systems, Economic Systems and other. Of particular
value to both the contributors and the readership are the short publication timeframe
and the world-wide distribution and exposure which enable both a wide and rapid
dissemination of research output.

** Indexing: The books of this series are submitted to ISI, SCOPUS, DBLP,
Ulrichs, MathSciNet, Current Mathematical Publications, Mathematical Reviews,
Zentralblatt Math: MetaPress and Springerlink.

More information about this series at http://www.springer.com/series/13304

http://www.springer.com/series/13304


Mostafa Al-Emran • Khaled Shaalan •

Aboul Ella Hassanien
Editors

Recent Advances
in Intelligent Systems
and Smart Applications

123



Editors
Mostafa Al-Emran
Department of Information Technology
Al Buraimi University College
Al Buraimi, Oman

Khaled Shaalan
Faculty of Engineering and IT
The British University in Dubai
Dubai, United Arab Emirates

Aboul Ella Hassanien
Faculty of Computers and Artificial
Intelligence
Cairo University
Giza, Egypt

ISSN 2198-4182 ISSN 2198-4190 (electronic)
Studies in Systems, Decision and Control
ISBN 978-3-030-47410-2 ISBN 978-3-030-47411-9 (eBook)
https://doi.org/10.1007/978-3-030-47411-9

© Springer Nature Switzerland AG 2021
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part
of the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission
or information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt from
the relevant protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, expressed or implied, with respect to the material contained
herein or for any errors or omissions that may have been made. The publisher remains neutral with regard
to jurisdictional claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

https://doi.org/10.1007/978-3-030-47411-9


Preface

The field of intelligent systems and smart applications has extremely evolved with
new trends during the last decade. Several practical and theoretical findings are
growing enormously due to the increasing number of successful applications and
new theories derived from numerous diverse issues. The applications of these trends
have been applied to various domains, including education, travel and tourism,
health care, among others. This book is dedicated to the intelligent systems and
smart applications area in several ways. First, it aims to provide and highlight the
current research trends in intelligent systems and smart applications. Second, it
attempts to concentrate on the recent design, developments, and modifications of
intelligent systems and smart applications. Third, it aims to provide a holistic view
of the factors affecting the adoption, acceptance, or continued use of intelligent
systems and smart applications. It is important to understand these issues in order to
determine future needs and research directions. Fourth, this edited book aims to
bring scientists, researchers, practitioners, and students from academia and industry
to present the recent and ongoing research activities about the recent advances,
techniques, and smart applications and to allow the exchange of new ideas and
application experiences.

This book is intended to present the state of the art in research on intelligent
systems, smart applications, and other related areas. The edited book was able to
attract 60 submissions from different countries across the world. From the 60
submissions, we accepted 35 submissions, which represents an acceptance rate of
58.3%. The accepted papers were categorized under five different themes, including
information systems and software engineering, knowledge management, technol-
ogy in education, emerging technologies, and social networks. Each submission is
reviewed by at least two reviewers, who are considered specialized in the related
submitted paper. The evaluation criteria include several issues, such as correctness,
originality, technical strength, significance, quality of presentation, and interest and
relevance to the book scope. The chapters of this book provide a collection of
high-quality research works that address broad challenges in both theoretical and
application aspects of intelligent systems and smart applications. The chapters of
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this book are published in Studies in Systems, Decision and Control Series by
Springer, which has a high SJR impact.

We acknowledge all those who contributed to the staging of this edited book.
We would also like to express our gratitude to the reviewers for their valuable
feedback and suggestions. Without them, it would not be possible for us to maintain
the high quality and the success of the Recent Advances in Intelligent Systems and
Smart Applications edited book. Therefore, on the next page, we list the reviewers
along with their affiliations as a recognition of their efforts.

Al Buraimi, Oman Mostafa Al-Emran
Dubai, United Arab Emirates Khaled Shaalan
Giza, Egypt
April 2020

Aboul Ella Hassanien
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