Lecture Notes in Networks and Systems

Volume 346

Series Editor

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

Advisory Editors

Fernando Gomide, Department of Computer Engineering and Automation—DCA,
School of Electrical and Computer Engineering—FEEC, University of Campinas
UNICAMP, Sio Paulo, Brazil

Okyay Kaynak, Department of Electrical and Electronic Engineering,
Bogazici University, Istanbul, Turkey

Derong Liu, Department of Electrical and Computer Engineering, University
of Illinois at Chicago, Chicago, USA; Institute of Automation, Chinese Academy
of Sciences, Beijing, China

Witold Pedrycz, Department of Electrical and Computer Engineering,
University of Alberta, Alberta, Canada; Systems Research Institute,
Polish Academy of Sciences, Warsaw, Poland

Marios M. Polycarpou, Department of Electrical and Computer Engineering,
KIOS Research Center for Intelligent Systems and Networks, University of Cyprus,
Nicosia, Cyprus

Imre J. Rudas, Obuda University, Budapest, Hungary

Jun Wang, Department of Computer Science, City University of Hong Kong,
Kowloon, Hong Kong



The series “Lecture Notes in Networks and Systems” publishes the latest
developments in Networks and Systems—quickly, informally and with high quality.
Original research reported in proceedings and post-proceedings represents the core
of LNNS.

Volumes published in LNNS embrace all aspects and subfields of, as well as new
challenges in, Networks and Systems.

The series contains proceedings and edited volumes in systems and networks,
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.

The series covers the theory, applications, and perspectives on the state of the art
and future developments relevant to systems and networks, decision making, control,
complex processes and related areas, as embedded in the fields of interdisciplinary
and applied sciences, engineering, computer science, physics, economics, social, and
life sciences, as well as the paradigms and methodologies behind them.

Indexed by SCOPUS, INSPEC, WTI Frankfurt eG, zbMATH, SCImago.

All books published in the series are submitted for consideration in Web of Science.

More information about this series at http://www.springer.com/series/15179


http://www.springer.com/series/15179

Leonard Barolli
Editor

Advances on Broad-Band
Wireless Computing,
Communication

and Applications

Proceedings of the 16th International
Conference on Broad-Band Wireless

Computing, Communication and Applications
(BWCCA-2021)

@ Springer



Editor

Leonard Barolli

Department of Information

and Communications Engineering
Fukuoka Institute of Technology
Fukuoka, Japan

ISSN 2367-3370 ISSN 2367-3389 (electronic)
Lecture Notes in Networks and Systems
ISBN 978-3-030-90071-7 ISBN 978-3-030-90072-4  (eBook)

https://doi.org/10.1007/978-3-030-90072-4

© The Editor(s) (if applicable) and The Author(s), under exclusive license

to Springer Nature Switzerland AG 2022

This work is subject to copyright. All rights are solely and exclusively licensed 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/10.1007/978-3-030-90072-4

Welcome Message of BWCCA-2021
International Conference Organizers

Welcome to the 16th International Conference on Broadband and Wireless
Computing, Communication and Applications (BWCCA-2021), which will be held
in conjunction with 3PGCIC-2021 International Conference from October 28 to
October 30, 2021, at Fukuoka Institute of Technology, Fukuoka, Japan.

This international conference is a forum for sharing ideas and research work in
the emerging areas of broadband and wireless computing. Information networks of
today are going through a rapid evolution. Different kinds of networks with dif-
ferent characteristics are emerging, and they are integrating in heterogeneous net-
works. For these reasons, there are many interconnection problems which may
occur at different levels of the hardware and software design of communicating
entities and communication networks. These kinds of networks need to manage an
increasing usage demand, provide support for a significant number of services,
guarantee their QoS, and optimize the network resources.

The success of all-IP networking and wireless technology has changed the ways
of living for the people around the world. The progress of electronic integration and
wireless communications is going to pave the way to offer people the access to the
wireless networks on the fly, based on which all electronic devices will be able to
exchange the information with each other in ubiquitous way whenever necessary.

The aim of this conference is to present the innovative research and technologies
as well as developments related to broadband networking, and mobile and wireless
communications.

The organization of an international conference requires the support and help of
many people. A lot of people have helped and worked hard to produce a successful
BWCCA-2021 technical program and conference proceedings. First, we would like
to thank all authors for submitting their papers, program committee members and
reviewers who carried out the most difficult work by carefully evaluating the
submitted papers.
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We thank web administrators co-chairs and finance chair for their excellent
work. We would like to express our gratitude to Prof. Makoto Takizawa, Hosei
University, Japan, as Honorary Chair of BWCCA-2021 for his support and
help. We give special thanks to keynote speakers of BWCCA-2021 and local
arrangement team.

We hope you will enjoy the conference proceedings.
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Developing Trustworthy Artificial Intelligencs

Arjan Durresi

Indiana University Purdue University in Indianapolis, Indiana, USA

Abstract. In this talk, we will discuss how to develop trustworthy artificial intel-
ligence solutions. In particular, we will focus on designing and testing metrics for
standardization and use of trustworthy artificial-based solutions. Our metrics use the
human in the loop approach and employ our trust management system. We will
provide examples of the use of our trustworthy acceptance and trustworthy
explanaibility in the fields of artificial intelligence solutions, including natural
source management and medical diagnosis.
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Pandemic Prevention by Technology - The
Contactless Healthcare via The IoT Platform

Chuan-Yu Chang

National Yunlin University of Science and Technology (YunTech), Yunlin, Taiwan

Abstract. With the change in global population structure and increased frequency
of epidemic and pandemic outbreaks, the application of digital technology is crucial
to epidemic-prevention measures. In the COVID-19 outbreak, the number of
confirmed cases has exceeded 166 million around the world, with the death toll
reaching 3.46 million. Frontline medical personnel stick to their positions, face the
COVID-19 and significant stress every day, and are also exposed to high-risk
environments in the long term. In this talk, I will introduce the contactless
healthcare devices we developed for all the frontline medical personnel. Industrial
Technology Research Institute (ITRI) and Taipei Medical University Hospital
(TMUH) jointly developed a contactless remote monitoring system: The
Contactless Healthcare Connected IoT Platform. The IoT gateway is used to inte-
grate many technologies, providing patients with contactless, round-the-clock,
real-time monitoring of their vital signs to achieve the goal of “Contactless and
Considerate”. Pandemic prevention by technology can reduce infection risks during
patient care.
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