
Lecture Notes of the Institute
for Computer Sciences, Social Informatics
and Telecommunications Engineering 343

Editorial Board Members

Ozgur Akan
Middle East Technical University, Ankara, Turkey

Paolo Bellavista
University of Bologna, Bologna, Italy

Jiannong Cao
Hong Kong Polytechnic University, Hong Kong, China

Geoffrey Coulson
Lancaster University, Lancaster, UK

Falko Dressler
University of Erlangen, Erlangen, Germany

Domenico Ferrari
Università Cattolica Piacenza, Piacenza, Italy

Mario Gerla
UCLA, Los Angeles, USA

Hisashi Kobayashi
Princeton University, Princeton, USA

Sergio Palazzo
University of Catania, Catania, Italy

Sartaj Sahni
University of Florida, Gainesville, USA

Xuemin (Sherman) Shen
University of Waterloo, Waterloo, Canada

Mircea Stan
University of Virginia, Charlottesville, USA

Xiaohua Jia
City University of Hong Kong, Kowloon, Hong Kong

Albert Y. Zomaya
University of Sydney, Sydney, Australia

https://orcid.org/0000-0002-4140-287X


More information about this series at http://www.springer.com/series/8197

http://www.springer.com/series/8197


Phan Cong Vinh • Abdur Rakib (Eds.)

Context-Aware Systems
and Applications,
and Nature of Computation
and Communication
9th EAI International Conference, ICCASA 2020
and 6th EAI International Conference, ICTCC 2020
Thai Nguyen, Vietnam, November 26–27, 2020
Proceedings

123



Editors
Phan Cong Vinh
Nguyen Tat Thanh University
Ho Chi Minh City, Vietnam

Abdur Rakib
The University of the West of England
Bristol, UK

ISSN 1867-8211 ISSN 1867-822X (electronic)
Lecture Notes of the Institute for Computer Sciences, Social Informatics
and Telecommunications Engineering
ISBN 978-3-030-67100-6 ISBN 978-3-030-67101-3 (eBook)
https://doi.org/10.1007/978-3-030-67101-3

© ICST Institute for Computer Sciences, Social Informatics and Telecommunications Engineering 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://orcid.org/0000-0002-0797-0152
https://orcid.org/0000-0001-5430-450X
https://doi.org/10.1007/978-3-030-67101-3


Preface

ICCASA 2020 (9th EAI International Conference on Context-Aware Systems and
Applications) and ICTCC 2020 (6th EAI International Conference on Nature of
Computation and Communication), the international scientific events for research in the
field of smart computing and communication, were held during November 26–27, 2020
in cyberspace, due to the travel restrictions caused by the worldwide COVID-19
pandemic. The aim of the conferences is to provide an internationally respected forum
for scientific research in the technologies and applications of smart computing and
communication. These conferences provide an excellent opportunity for researchers to
discuss modern approaches and techniques for smart computing systems and their
applications. The proceedings of ICCASA and ICTCC 2020 are published by Springer
in the series Lecture Notes of the Institute for Computer Sciences, Social Informatics
and Telecommunications Engineering (LNICST; indexed by DBLP, EI, Google
Scholar, Scopus, and Thomson ISI).

For this nineth edition of ICCASA and sixth edition of ICTCC, repeating the
success of the previous year, the Program Committee received submissions from 8
countries and each paper was reviewed by at least three expert reviewers. We chose 27
papers after intensive discussions held among the Program Committee members. We
really appreciate the excellent reviews and lively discussions of the Program
Committee members and external reviewers in the review process. This year we had
three prominent invited speakers, Prof. Herwig Unger from FernUniversität in Hagen
in Germany, Prof. Phayung Meesad from King Mongkut’s University of Technology
North Bangkok (KMUTNB) in Thailand, and Prof. Waralak V. Siricharoen from
Silpakorn University in Thailand. Moreover, we also had two short talks presented by
the General Chair, Prof. Phan Cong Vinh.

ICCASA and ICTCC 2020 were jointly organized by the European Alliance for
Innovation (EAI), Thai Nguyen University of Technology (TNUT), and Nguyễn Tãt
Thành University (NTTU). These conferences could not have been organized without
the strong support of the staff members of the three organizations. We would especially
like to thank Prof. Imrich Chlamtac (University of Trento), Aleksandra Śledziejowska
(EAI), and Martin Karbovanec (EAI) for their great help in organizing the conferences.
We also appreciate the gentle guidance and help of Prof. Nguyen Manh Hung,
Chairman and Rector of NTTU, and Prof. Nguyen Duy Cuong, Rector of TNUT.

November 2020 Phan Cong Vinh
Abdur Rakib
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