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Preface

IC4S is a major multidisciplinary conference organized with the objective of
bringing together researchers, developers, and practitioners from academia and
industry working in all areas of computer and computational sciences. It is orga-
nized specifically to help the computer industry to derive the advances of
next-generation computer and communication technology. Researchers invited to
speak will present the latest developments and technical solutions.

Technological developments all over the world are dependent upon globalization
of various research activities. Exchange of information and innovative ideas is
necessary to accelerate the development of technology. Keeping this ideology in
preference, the International Conference on Computer, Communication and
Computational Sciences (IC4S 2018) was organized at Mandarin Hotel Bangkok,
Bangkok, Thailand, during October 20-21, 2018.

This is the third time the International Conference on Computer, Communication
and Computational Sciences has been organized with a foreseen objective of
enhancing the research activities at a large scale. Technical Program Committee and
Advisory Board of IC4S include eminent academicians, researchers, and practi-
tioners from abroad as well as from all over the nation.

In this book, selected manuscripts have been subdivided into various tracks
named—Intelligent Hardware and Software Design, Advanced Communications,
Intelligent Computing Techniques, Web and Informatics, and Intelligent Image
Processing. A sincere effort has been made to make it an immense source of
knowledge for all, and this book includes 64 manuscripts. The selected manuscripts
went through a rigorous review process and are revised by authors after incorpo-
rating the suggestions of the reviewers.

IC4S 2018 received around 350 submissions from around 550 authors of
15 different countries such as USA, Iceland, China, Saudi Arabia, South Africa,
Taiwan, Malaysia, Indonesia, and Europe. Each submission went through the
plagiarism check. On the basis of plagiarism report, each submission was rigorously
reviewed by at least two reviewers with an average of 2.7 per reviewer. Even some
submissions have more than two reviews. On the basis of these reviews,
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64 high-quality papers were selected for publication in this proceedings volume,
with an acceptance rate of 18.28%.

We are thankful to the keynote speakers—Prof. Raija Halonen, University of
Oulu, Finland; Dr. K.K. Mishra, University of Missouri, St. Louis, USA;
Mr. Aninda Bose, Senior Editor, Springer Nature, to enlighten the participants with
their knowledge and insights. We are also thankful to delegates and the authors for
their participation and their interest in IC4S 2018 as a platform to share their ideas
and innovation. We are also thankful to Prof. Dr. Janusz Kacprzyk, Series Editor,
AISC, Springer, for providing guidance and support. Also, we extend our heartfelt
gratitude to the reviewers and Technical Program Committee members for showing
their concern and efforts in the review process. We are indeed thankful to everyone
directly or indirectly associated with the Organizing Committee of the conference,
leading it toward the success.

Although utmost care has been taken in compilation and editing, a few errors
may still occur. We request the participants to bear with such errors and lapses
(if any). We wish you all the best.

Bangkok, Thailand Organizing Committee
1C4S 2018



About This Book

With the advent of technology, intelligent and soft computing techniques came into
existence with a wide scope of implementation in engineering sciences. Nowadays,
technology is changing with a speedy pace and innovative proposals that solve the
engineering problems intelligently are gaining popularity and advantages over the
conventional solutions to these problems. It is very important for the research
community to track the latest advancements in the field of computer sciences.
Keeping this ideology in preference, this book includes the insights that reflect the
‘Advances in Computer and Computational Sciences’ from upcoming researchers
and leading academicians across the globe. It contains the high-quality
peer-reviewed papers of ‘International Conference on Computer, Communication
and Computational Sciences’ (IC4S 2018), held during October 20-21, 2018, at
Mandarin Hotel Bangkok, Bangkok, Thailand. These papers are arranged in the
form of chapters. The content of this book is divided into five broader tracks that
cover a variety of topics. These tracks are: Intelligent Hardware and Software
Design, Advanced Communications, Intelligent Computing Technologies, Web and
Informatics, and Intelligent Image Processing. This book helps the prospective
readers from computer and communication industry and academia to derive the
immediate surroundings’ developments in the field of communication and computer
sciences and shape them into real-life applications.
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