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The International Conference on Information, Intelligence, Systems and Applications
(ITSA) series offers a forum for the constructive interaction and prolific exchange of
ideas among scientists and practitioners from different research fields — such as
computers, mathematics, physics, biology, medicine, chemistry, experimental
psychology, social sciences, linguistics, and engineering — having the goal of
developing methodologies and tools for the solution of complex problems in artificial
intelligence, biology, neuroscience, security, monitoring, surveillance, healthcare,
sustainability in energy sources, governance, education, commerce, automation,
robotics, optimization, image, speech and natural languages, and their integration.
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IISA 2021 Chairs’ Message

Welcome to the Twelfth International Conference on Information, Intelligence, Systems, and
Applications (IISA 2021). Information is widely available and accessible, but frequently
leads to information overload and overexposure, while the effort for coding, storing, hiding,
securing, transmitting and retrieving it may be excessive. Intelligence is required to manage
information and extract knowledge from it, inspired by biological and other paradigms.
Information and Multimedia Systems, with an increasing level of Intelligence, are being
developed that incorporate these advances. As a result, new Technologies, Protocols and
Applications are emerging. The International Conference on Information, Intelligence,
Systems and Applications (IISA) series offers a unique forum for the constructive interaction
and prolific exchange of ideas among scientists and practitioners from different research
fields — such as computers, mathematics, physics, biology, medicine, chemistry, experimental
psychology, social sciences, linguistics, and engineering — having the goal of developing
methodologies and tools for the solution of complex problems in artificial intelligence,
biology, neuroscience, security, monitoring, surveillance, healthcare, sustainability in energy
sources, governance, education, commerce, automation, robotics, optimization, image, speech

and natural languages, and their integration.

The IISA conference is held on an annual basis and is intended as an international forum for
researchers and professionals in all areas of Information, Intelligence, Systems and
Applications. Every year, we invite submission of papers presenting high-quality original
research and developments for the conference tracks. The IISA conference features tutorials,

technical paper presentations, workshops, and distinguished keynote speeches.

This year’s conference marks the twelfth IISA. IISA 2021 is organized by the University of
Piraecus and the Hellenic Mediterranean University. IISA 2021 was originally planned to be a
live conference with Chania, Crete, Greece as its venue. However, the COVID-19 pandemic
and related travel restrictions and lockdowns forced us to hold IISA 2021 as a virtual/online
conference. Despite the pandemic, IISA 2021 will last for three days and its technical
program consists of eighteen (18) technical paper presentation sessions, one (1) tutorial
session and three (3) keynote speeches. We received a significant number of high quality
submissions. From them, sixty nine (69) were accepted as full (eight-page) papers and twenty
(20) were accepted as short (four-page) papers. Moreover, accepted full and short papers were
authored by authors-researchers from countries around the world, who represented academia,

government, industry, and business.



In addition to the technical paper presentations and the keynote speeches, IISA 2021 features
a Tutorial on Quantum Computing Algorithms for Machine Learning and Signal
Processing, organized and presented by Dr. Glen S. Uehara and Prof.-Dr. Andreas Spanias of

Arizona State University, United States.

We are thankful to the many people who contributed to the success of IISA 2021. Firstly,
thanks are due to the paper authors, including those whose papers were not accepted in the
program, for choosing IISA 2021 as the forum for dissemination of the results of their
research. We are also thankful to the IISA 2021 program committee members and reviewers
for their wonderful work in reviewing and selecting in a timely manner the best among the
submitted papers. Special thanks are due to the Sponsors of the conference for their financial
sponsorship of IISA 2021. Thanks are also due to the University of Piracus, the Hellenic
Meditteranean University and IEEE for their technical co-sponsorship of the conference. For

their actions to organize the conference, many thanks are due to the Local Organizing Chair:

Assist. Prof.-Dr. Dionisios Sotiropoulos, University of Piracus, Greece,

as well as to the Publicity Chair:

Dr. Konstantina Chrysafiadi, University of Piraecus, Greece

Last, but not least, special thanks are due to the IISA 2021 coordinator, Easy Conferences

Ltd., Cyprus.

On behalf of the 2021 International Conference on Information, Intelligence, Systems, and
Applications, we invite all of you to join us virtually in Chania, Crete, Greece and enjoy the

program.
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Invited Keynote Speakers

Peter P. Groumpos

Title: COVID-19 and the Big Data-driven World: Issues, Challenges and
Opportunities

Abstract:

COVID-19 has cast a nearly insufferable strain upon every aspect of our society, undoubtedly
influencing for decades to come the way we will live, interact, date, make-build families,
govern societies, attend church services and conduct business. In a time when agility and
resilience are necessary norms, scientists, governments, businesses and companies that had
already embraced data analytics found themselves positioned to combat the disease and its
consequences with data. However, treating and analyzing data of any complex process is not
a simple task. Data hide useful and valuable information. Data is widely available and
accessible, but frequently leads to information overload and overexposure, while the effort for
coding, storing, hiding, securing, transmitting and retrieving it may be excessive. Never
before in human history has been such an information explosion. We could attribute this to
the rise of smartphones, sensors, devices and connected vehicles and appliances, among other
digital artifacts. Much of what we touch and work with now automatically generates data.
Thus, the Big Data Driven World (BDDW) arises as a scientific area.

Perhaps the most dramatic outcome of the digital revolution is the amount of data now
collected and analyzed. In 2010, the world created about two zettabytes (ZB) of digital
information. That sounds impressive, until you consider that the World Economic Forum
figured there were 45 ZB generated in 2020. Global companies estimate that the global
datasphere will grow to 175 or even more by 2025. Nearly 30% of the world data will need
real-time processing. COVID-19, affecting all facets of our lives, will be a big contributor to
this data explosion. However, there is a very interesting and challenging question:
Does Data equal Information? Furthermore, what do you do with unreliable and/or fake data?

In this keynote speech, this question is addressed. Emphasis is placed on Intelligence and
Cognitive Systems. Intelligence is required to manage all available data and through existing
methodologies to extract useful, valuable and reliable information. However, this is not
sufficient. Cognitive systems create new knowledge using again new advanced methodologies
(e.g., Artificial Intelligence, Machine Learning, Deep Learning, Fuzzy Logic, Cognition
Reasoning). The paradigms of nature will be used extensively through consulting the best-
known experts in each field. In this keynote speech, the challenge of the COVID-19 pandemic
is analyzed through the prisma of the BDDW and all new technological advances. The need
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to develop new multimedia systems, platforms and networks for COVID-19 are
highlighted. Finally a conclusion is derived and will be stressed in this conference: Data
does not equal Information.

Bio:

Born in 1950, in Xylokastro, Corinth, Greece. In 1969, he went to the USA for his
undergraduate and graduate studies. He received the following degrees from the SUNY at
Buffalo all in Electrical Engineering: B.Sc. in 1974, a M.Sc. in 1976 and the Ph.D. in 1978.
He worked at CALSPAN Corporation, as a researcher on space scientific problems, for a
year, during 1978-79. In 1979, he went as a professor at the University of Cleveland, until
1988. He was vice president of the newly established Advanced Manufacturing Center in
Cleveland (1985-1988). He created and directed the Energy Research Center (ERC) at CSU,
1983-1987. He developed and supervised the creation of the first world Stand-Alone
Photovoltaic village in Schuchuli, in the Arizona desert, (USA), which provided all required
energy needs for a village of 40 Indian families.

In 1989, he returned permanently to his homeland, Greece, as a full professor at the
Department of Electrical Engineering and Computer Engineering (ECE) at the University of
Patras. He retired in September of 2017. The department honored him immediately and made
him an Emeritus Professor in October 2017.

In 1992, he established and developed (the first in Greece) Laboratory for Automation and
Robotics (LAR) and served as its Director until Sept 2017. He served as a chairperson of the
Department of ECE in the period 1999 — 2003 and as President & CEQO, Patras Science Park,
Patras, Greece during the period 2004—2010. He has been the Greek National representative
to a number of high positions at European Management Committees (ESPRIT, ICT, IMS,
INCO) and, also, to the EUREKA Program High Level Group (HLG) 1990-94 and 2004-10.
He was the General Chairman of International Federation of Automatic Control (IFAC)
Conferences, LSS ’98 and MIM 2000, and of the IEEE Conferences, ISIC 2000 and MED
1994, 2000 and 2016. He was Program chairman of CIT&DS 2019 and 15th National and
International Conference HSSS 2019. He is one of the founders of the IEEE Controls System
Magazine in 1984.

He has been teaching for more than 40 years (in the USA and Greece) undergraduate and
graduate courses in the thematic areas of Automatic Control, Intelligent Systems, Robotics,
Modeling Complex Dynamic Systems and Bioinformatics. His main research interests are:
Modelling and Controlling Complex Dynamic Systems (CDS), Intelligent Control,
Bioinformatics, Biomedical Engineering, Soft-computing techniques for CDS, Fuzzy
Cognitive Maps (FCM), Cognitive Control, Knowledge Management, Simulation and
Application of Informatics in the areas: Health, Energy and environment, Economics,
Agriculture, Industry, International Relations and Social Studies. As Emeritus Professor, he
is still teaching and conducting funded research. He has supervised more than 30 Doctoral
and 150 Master theses.

He has numerous publications (over 380: 2 books, 10 edited books and conference

proceedings, 14 invited chapters, international Journals, plenary papers, conferences and
workshops papers) with more than 6200 citations on his research results and an h-index of
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36. He is Member of Editorial boards for more than 6 International Journals. He has been
Plenary-Keynote speaker on more than 30 international conferences the last 15 years.

He is married to Mrs. Alexandra Lotsari and father of 3 children.
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Anthony Savidis

L 2
Title: Back to the Internet of Things Future: When Everybody Crafts Personal
Smart Automations

Abstract:

The Internet of Things (IoT) opened huge opportunities for composition and coordination of
smart device ecosystems in everyday tasks. But even after a decade of IoT entrance in the
commercial scene, we still face solutions that are: monolithic closed-world ecosystems at a
large or medium scale, with inflexible ready-made applications, usually offered by a few big
manufacturers.

On the other hand, the needs for everyday automations are highly personalized in terms of
when, how, why and what are such automations required. The latter has resulted in a market
situation where, although various IoT technologies seem to rapidly proliferate, the available
applications and automations for end-users best fitting their daily needs are very limited and
restrictive, while lacking personalization and adaptation features. Thus, while everybody
expected [oT to be the next big thing after smartphones, for individual consumers it remains a
niche market.

We focus on a different approach, an alternative path for IoT evolution. Instead of treating
people as buyers and consumers of ready-made solutions, we emphasize the provision of new
type of tools so they can craft and test visually, easily, safely and even collaboratively, their
own smart automations, following their own needs and preferences. We discuss recent
advanced research in this direction and some key results we anticipate in the future.

Bio:

Anthony Savidis is a Full Professor at the Department of Computer Science, University of
Crete and Affiliated Researcher at the Institute of Computer Science, FORTH with the HCI
Laboratory. He holds a PhD from the University of Kent, UK (1999).

His research interests include: programming languages and software engineering, user-
interface development tools, domain-specific tools, and interactive programming
environments for learners. He participated in about 40 European and National R&D Projects,
has more than 150 conference / journal / book publications (2600 citations and hindex 30).

At the University of Crete, he was the former Director of the Centre of ICT, is twice elected
Director of the Data Processing Laboratory of the School of Sciences and Engineering, and is
an elected member of the Research Council. He has done pioneering work in user-interface
management systems, scripting programming languages, adaptive interfaces, next generation
IDEs and debuggers, accessible user-interface toolkits, and has developed one of the earliest

13



known software toolkits for the Internet of Things back in 2003 (as part of the Disappearing
Computer 2WEAR European Research Project).
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Nancy Alonistioti

Title: 5G and Al Revolutionizing Data Engineering and the Vertical Industries

Abstract:

5G and Al are revolutionizing data engineering and the vertical industries, enabling new
experiences, and transformative applications. The fundamental intelligence fused at the edge
introduces a ubiquitous fabric of smart data-driven services. They will leverage on data from
distributed systems with real-time capabilities. Significant amounts of data will be processed
for intelligent application and networking purposes harnessing Al capabilities over low-
latency 5G. Al is important for the support of SDN/NFV intelligence, as well as Software as a
Service and Network as a service approaches for automation, softwarization, personalization,
reliability and scaling intelligence.

Bio:

Assoc. Prof. Nancy Alonistioti is faculty member in Informatics and Telecommunications
(Dept. of Informatics and Telecommunications, N. K. Uni. Of Athens). She has over 20 years
of experience in numerous national and European projects, including project/technical
management experience (e.g., MOBIVAS, ANWIRE, LIAISON, E2R 1&1I,
E3, SelfNET, SACRA, CONSERN, UniverSelf, SmartAgriFood). She is currently leading the
SCAN group activities and she is also Vice-Chair at the Dept. Informatics and
Telecommunications in NKUA. She has served as member of the Future Internet Assembly
Steering Committee. Recent activities and projects are in the areas of 5G (5GCroco,
SGROWTH etc....), 6G (RISE 6G) and European Digital Innovation Hubs (coordinator of
LIVINGTRAC), Smart cities and Smart Maritime. She is member of the ETSI Experts group
and the Greek standardization group ELOT (5G, smart city autonomic communications). She
has over 150 publications in the area of mobile networks, NGI, SDN/NFV, IoT and Al, Smart
City / Maritime applications, autonomic communications and reconfigurable mobile systems.
She is co-author of 4 WO Patents and has more than 3000 citations.
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Program at a Glance

Monday, 12 July 2021

08.45 - 09.00 Opening Session (ROOM-1)
09.00 - 10.00 Keynote Speech-1 (ROOM-1)
Anthony Savidis
Back to the Internet of Things Future: When Everybody Crafts
Personal Smart Automations

10.00 - 10.15 BREAK
ROOM-1 ROOM-2 ROOM-3
10.15-12.00 MM-1 MM-2 MM-3
BREAK
12.30-14.15 MA-1 MA-2 MA-3

Tuesday, 13 July 2021

Tutorial (ROOM-1)
09.00 - 09.30 Glen S. Uehara and Andreas Spanias
Quantum Computing Algorithms for Machine Learning and Signal
Processing

BREAK

I ROOM-1 ROOM-2 ROOM-3
T™-1 T™-2 ™-3
BREAK

12.00-1345 | TA1 TA-2 TA3
BREAK

Keynote Speech-2 (ROOM-1)
14.00 - 15.00 Nancy Alonistioti
5G and Al Revolutionizing Data Engineering and the Vertical
Industries

Wednesday, 14 July 2021

Keynote Speech-3 (ROOM-1)

09.00 -10.00 Peter Groumpos

COVID-19 and the Big Data Driven World: Issues, Challenges and
Opportunities

BREAK
I ROOM-1 ROOM-2 ROOM-3
WM-1 WM-2 WMm-3
12.00-12.30 | BREAK

WA-1 WA-2 WA-3
[ 14.15-1430 | Closing Session (ROOM-1)
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Detailed Program

Monday, 12 July 2021

Opening Session (ROOM-1)
Professor George A. Tsihrintzis, University of Piraeus, Greece
Professor Maria Virvou, University of Piraeus, Greece
Professor loannis Hatzilygeroudis, University of Patras, Greece
Keynote Speech-1 (ROOM-1)
Anthony Savidis
Back to the Internet of Things Future: When Everybody Crafts Personal Smart
Automations

MM-1 MM-2 MM-3

9th International Big Data Analytics in the ~ Educational Informatics - |
Workshop on Energy Sector Session Chair:
Combinations of Session Chair: Konstantina Chrysafiadi
Intelligent Methods H. Doukas

and Applications - |
Session Chair:
I. Hatzilygeroudis
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Tuesday, 13 July 2021

T™M-1 T™M-2 T™M-3
Healthcare Smart Energy Networks
Session Chair: Session Chair: Session Chair:
P. Groumpos D. Tsipianitis E. Skondras




TA-1 TA-2 TA-3
Computer Vision and Smart Applications Other Papers
Robotics Session Chair: Session Chair:
Session Chair: A. Kanavos L. Tsoukalas
D. Tsipianitis




22



Wednesday, 14 July 2021

Keynote Speech-3 (ROOM-1)

09.00
0 Peter Groumpos
10.00 COVID-19 and the Big Data Driven World: Issues, Challenges and
Opportunities
10.15
~ ROOM-1  ROOM2  ROOM3
10.15 WM-1 WM-2 WM-3
0 Applications and Advances in Machine  Al/ML-based Applications
12.00 Services Learning - | -1
Session Chair: Session Chair: Session Chair:
E. Sakkopoulos S. Kotsiantis G.A. Tsihrintzis

N
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WA-1 WA-2 WA-3
Applications and Advances in Machine  Al/ML-based Applications

Services - 1| Learning - Il =1l
Session Chair: Session Chair: Session Chair:

E. Alepis S. Ougiaroglou G.A. Tsihrintzis







Tutorial on Quantum Computing Algorithms for Machine
Learning and Signal Processing

GLEN S. UEHARA

School of Electrical, Computer,and Energy Engineering, Arizona State University, Tempe,

AZ 85287, USA.
SenSIP Center, School of ECEE, Arizona State University, Tempe, AZ 85287, USA

General Dynamics Mission Systems, 8220 East Roosevelt Street, Scottsdale, Arizona 85257,
USA

and
ANDREAS SPANIAS

SenSIP Center, School of ECEE, Arizona State University, Tempe, AZ 85287, USA

Abstract: This tutorial will present the basic concepts of quantum computing algorithms with
the emphasis on Signal Processing and Machine Learning. The tutorial will start with the
physics of quantum systems and cover basic concepts and properties including qubits,
entanglement and qubit deciphering errors. We then begin focusing on quantum data and
signal processing with details on the building blocks of computational operations, simulation,
and implementation. The presenters will then discuss details of quantum computing and
describe how to express quantum information processing algorithms. The discussion covers
the methodologies used to transform classical machine learning algorithms to actual quantum
expressions. The presentation on modeling algorithms will cover a hybrid classical-quantum
approach and quantum simulators. In the last part of the tutorial, we present some of current
industry and academic efforts, available quantum toolkits and navigation through an
extensive bibliography which we will also cover in our survey paper submitted to IISA 2021.

Keywords: Quantum Information Processing, Quantum Machine Learning, Braket
(Amazon), Cirq (Google), IonQ, NISQ, QIP, QSP, QPU, Qiskit (IBM)
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Biographies of Instructors

Glen S. Uehara has worked in the communication field for over 25 years. He worked in
various areas, including cellular technolgoies (CDMA, GSM, 3G), GPS navigation engines,
(Iridium) satellite communications, and various voice and video compressions techniques.
During his career, Glen has filed many patents and granted three. He has earned his BS and
MSE in Electrical Engineering from the University of Hawaii and Arizona State University
respectively. In recent years, Glen has also earned several cybersecurity certifications and
have applied these techniques to many programs. He also uses this knowledge to help train
individuals at his company and as capstones at the University. Glen is currently pursuing his
PhD at Arizona State University. His current area of research is in the Applications of
Quantum Algorithms, specifically in Signal Processing and Machine Learning. He is
continuing his research in Quantum Algorithms both at his current employment and at
Arizona State University. Glen is exploring potential industrial applications of Quantum
Computing Algorithms.

Andreas Spanias is Professor in the School of Electrical, Computer, and Energy Engineering
at Arizona State University (ASU). He is also the director of the Sensor Signal and
Information Processing (SenSIP) center and the founder of the SenSIP industry consortium
(also an NSF I/UCRC site). His research interests are in the areas of adaptive signal
processing, speech processing, machine learning, quantum and sensor systems. He is author
of two textbooks: Audio Processing and Coding by Wiley and DSP; An Interactive Approach
(2nd Ed.). He contributed to more than 350 papers, 11 monographs, 11 full patents and10
provisional patents. He served as Associate Editor of the IEEE Transactions on Signal
Processing and as General Co-chair of IEEE ICASSP-99. He also served as the IEEE Signal
Processing Vice-President for Conferences. Andreas Spanias is co-recipient of the 2002 IEEE
Donald G. Fink paper prize award and was elected Fellow of the IEEE in 2003. He served as
Distinguished Lecturer for the IEEE Signal processing society in 2004. He is a series editor
for the Morgan and Claypool lecture series on algorithms and software. He received the 2018
IEEE Phoenix Chapter award with citation: “For significant innovations and patents in signal
processing for sensor systems.” He also received the 2018 IEEE Region 6 Outstanding
Educator Award (across 12 states) with citation: “For outstanding research and education
contributions in signal processing.” He was elected recently to Senior Member of the
National Academy of Inventors.
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Conference Venue
IISA 2021 was originally planned to be a live conference with Chania, Crete, Greece

as its venue. However, the COVID-19 pandemic and related travel restrictions and
lockdowns forced us to hold IISA 2021 as a virtual/online conference.
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Conference Coordinators

Easy Conferences Ltd has been in business
since 1992 and has been specializing in the

complete coordination and organization of

: conferences and all related activities. Through

Qua“csu y the development of its own online registration
software, in recent years the company has
expanded its operations in various countries.
We have extensive experience in organizing
events ranging from 20 to 2000 participants.
We consult, manage and assist in every step of the process of any event, and strive to deliver
top professional service throughout. Our services extend from digital support, media
promotion, conference website development and management, management of all related
activities, complete interaction with suppliers and participants, online/on-site registration with
secretarial, technical equipment and 24/7 phone support. We are adaptable and extremely
flexible as we are aware of the unique requirements that each conference may have. Our
services may be provided on an all-inclusive or on an a-la-carte basis. Special emphasis
should be given to our own custom-made, one-stop-shop Conference Management System,

www.easyconferences.org, which offers participants the ability to sign up and within minutes,

submit papers which can be evaluated online, register for the conference and workshops, book
accommodation, airport transfers, social activities (participants and accompanying persons)
and other related services, and finally pay for all services instantly online. Our extensive
experience and personal attention to every participant’s needs, backed up by a careful
selection of our team and also the right partners, has created an impeccable track record that is

our guarantee for watertight planning and coordination.

Please visit our company website, www.easyconferences.eu for more information on our

services, a list of upcoming and completed events, and several referrals from satisfied

customers.

P.0.Box 24420, 1704, Nicosia, Cyprus

Tel: +357 22 591900

Fax: +357 22 591700

Email: info@easyconferences.eu

Company Website: www.easyconferences.eu

Online Registration Website: www.easyconferences.org
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