
Communications
in Computer and Information Science 1600

Editorial Board Members

Joaquim Filipe
Polytechnic Institute of Setúbal, Setúbal, Portugal

Ashish Ghosh
Indian Statistical Institute, Kolkata, India

Raquel Oliveira Prates
Federal University of Minas Gerais (UFMG), Belo Horizonte, Brazil

Lizhu Zhou
Tsinghua University, Beijing, China

https://orcid.org/0000-0002-5961-6606
https://orcid.org/0000-0002-7128-4974


More information about this series at https://link.springer.com/bookseries/7899

https://link.springer.com/bookseries/7899


Lazaros Iliadis · Chrisina Jayne ·
Anastasios Tefas · Elias Pimenidis (Eds.)

Engineering Applications
of Neural Networks
23rd International Conference, EAAAI/EANN 2022
Chersonissos, Crete, Greece, June 17–20, 2022
Proceedings



Editors
Lazaros Iliadis
Democritus University of Thrace
Xanthi, Greece

Anastasios Tefas
Aristotle University of Thessaloniki
Thessaloniki, Greece

Chrisina Jayne
Teesside University
Middlesbrough, UK

Elias Pimenidis
University of the West of England
Bristol, UK

ISSN 1865-0929 ISSN 1865-0937 (electronic)
Communications in Computer and Information Science
ISBN 978-3-031-08222-1 ISBN 978-3-031-08223-8 (eBook)
https://doi.org/10.1007/978-3-031-08223-8

© Springer Nature Switzerland AG 2022
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/10.1007/978-3-031-08223-8


Preface

The first International Conference on Engineering Applications of Neural Networks
(EANN) was held in Otaniemi, Finland, in August 1995. Since then, it has been contin-
uously held with great success, as an annual event from 1995–2001, as a biannual event
from 2001–2012, and finally as an annual event from 2013 till today. So far, EANN has
been organized in 10 different European countries, namely, Finland, the UK, Greece,
Bulgaria, Sweden, Gibraltar, Italy, France, Poland, and Spain.

After 27 years, it is time for change. EANN is adapting to the demands of the
times and expanding its horizons by changing its name to Engineering Applications
and Advances of Artificial Intelligence (EAAAI). The conference topics are opening to
a broader spectrum of algorithmic approaches, applications, and advances of artificial
intelligence (AI).

The event will continue to be technically supported by the International Neural
Networks Society (INNS) and more specifically by the EANN Special Interest Group.
In addition, the name EANN will continue to accompany the conference for historical
reasons but also for substantive ones. More specifically, EANNwill be a parallel satellite
event of EAAAI, for the members of our scientific family, who would like to continue
submitting to EANN.

Since the first conference in 1995, EANN has provided a great discussion forum on
engineering applications of all artificial intelligence technologies, focusing on artificial
neural networks. It has managed to promote the use of modeling techniques from all
subdomains of AI in diverse application areas, where significant benefits can be derived.
The conference also covers advances in theoretical AI aspects. Thus, both innovative
applications and methods are particularly appreciated.

The 23rd International Conference on Engineering Applications of Neural Networks
(EAAAI/EANN 2022) was collocated with the 18th International Conference on Arti-
ficial Intelligence Applications and Innovations (AIAI 2022) and held at the Aldemar
Knossos Royal in Chersonisos, Crete, Greece. EAAAI/EANN 2022 brought together
scientists from all AI domains and offered them the chance to exchange ideas and to
announce their achievements.

This proceedings volume in the INNS (International Neural Networks) series pub-
lished by Springer contains the papers that were accepted to be presented orally at
EAAAI/EANN 2022. The diverse nature of papers presented demonstrates the vitality
of artificial intelligence algorithms and approaches. The conference not only covered
neural networks but also provided a forum for a diverse range ofAI applications reflecting
the scope of EAAAI.

The eventwas held in a hybridmode from June 17 to June 20, 2022. The vastmajority
of the authors attended the conference on site. Moreover, it was also broadcast live over
the internet to offer all conference delegates who could not travel the chance to present
and attend in real time.

The response of the international scientific community to the EAAAI/EANN 2022
call for papers was more than satisfactory, with 83 papers initially submitted by authors
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from 11 different countries worldwide: Brazil, Bulgaria, the Czech Republic, Germany,
Greece, Italy, Japan, Norway, Romania, Spain, and the UK. All papers were peer
reviewed by at least two independent academic referees. Where needed a third referee
was consulted to resolve any potential conflicts.

A total of 49% of the submitted manuscripts (41 papers) were accepted to be pub-
lished as full papers (12 pages long) in the proceedings. Due to the high quality of the
submissions, the Program Committee also decided to accept one short paper (10 pages
long) for publication. The accepted papers are related to the following thematic topics:

• Classification in Machine Learning
• Machine Learning for Medical Images
• Genome Classification
• Robotics
• Autonomous Vehicles
• Photonic Neural Networks
• Bio inspired Modeling
• Novel Neural Architectures
• Data Mining
• Autoencoders
• Convolutional Neural Networks
• Deep Learning
• Reinforcement Learning
• Generative Adversarial Neural Networks
• Echo State Neural Networks
• Classification
• Clustering
• Machine Learning
• Blockchain
• Text Classification
• Natural Language
• Knowledge Graphs
• Evolutionary Computing
• Ensemble Learning
• Security Modeling
• Spiking Neural Networks

In addition to the paper presentations, five invited speakers gave keynotes on timely
aspects or state-of-the-art applications of artificial intelligence. Hojjat Adeli from Ohio
State University, USA, gave a speech on “Machine Learning: A Key Ubiquitous Tech-
nology in the 21st Century”. Riitta Salmelin from Aalto University, Finland, addressed
“What neuroimaging can tell about human brain function”. Elisabeth André from the
University ofAugsburg,Germany, discussed “Socially InteractiveArtificial Intelligence:
Perception, Synthesis and Learning of Human-like Behaviors”. Verena Rieser from
Heriot-WattUniversity,UK, gave a speech on the subject of “ResponsibleConversational
AI: Trusted, Safe and Bias-free” and JohnMacintyre from the University of Sunderland,
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UK, addressed the wider AI and ethics area in his talk “Is Big Tech Becoming the Big
Tobacco of AI?”.

On behalf of the organizers, we would like to thank everyone involved in
EAAAI/EANN 2022, and we hope that you find the proceedings interesting and
insightful.

June 2022 Lazaros Iliadis
Chrisina Jayne

Anastasios Tefas
Elias Pimenidis
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Machine Learning: A Key Ubiquitous Technology
in the 21st Century

Hojjat Adeli

Ohio State University, Columbus, USA, Fellow of the Institute of Electrical and
Electronics Engineers (IEEE) (IEEE), Honorary Professor, Southeast University,
Nanjing, China, Member, Polish and Lithuanian Academy of Sciences, Elected

corresponding member of the Spanish Royal Academy of Engineering
adeli.1@osu.edu

Abstract. Machine learning (ML) is a key and increasingly pervasive
technology in the 21st century. It is going to impact the way people live
and work in a significant way. In general, machine learning algorithms
simulate the way brain learns and solves an estimation/recognition prob-
lem. They usually require a learning phase to discover the patterns among
the available data, similar to the humans. An expanded definition ofML is
advanced as algorithms that can learn from examples and data and solve
seemingly interactable learning and unteachable problems, referred to as
ingenious artificial intelligence (AI). Recent and innovative applications
of ML in various fields and projects currently being pursued by leading
high-tech and industrial companies such as Boeing, Google, IBM, Uber,
Baidu, Facebook, and Tesla are reviewed. Then, machine learning algo-
rithms developed by the author and his associates are briefly described.
Finally, examples are presented in different areas from health monitoring
of smart highrise building structures to automated EEG-based diagnosis
of various neurological and psychiatric disorders such as epilepsy, the
Alzheimer’s disease, Parkinson’s disease, and autism spectrum disorder.



What Neuroimaging Can Tell About Human Brain
Function

Riitta Salmelin

Department of Neuroscience and Biomedical Engineering Aalto University, Finland
riitta.salmelin@aalto.fi

Abstract.Over the past fewdecades, real-time tracking of cortical current
flow (magneto/electroencephalography, MEG/EEG) and accurate local-
ization of blood oxygenation changes (functional magnetic resonance
imaging, fMRI) have offered windows to the functional architecture of
the human brain. The neuroimaging domain has reached its first level
of maturity: we now know how to measure and quantify different types
of signals and, phenomenologically, we know what type of group-level
functional effects to expect in a large variety of experimental conditions.
Specific brain areas, networks and electrophysiological dynamics have
been proposed to be linked with various perceptual, motor and cognitive
functions and their disorders. To reach the next phase in human neuro-
science, we need to advance from group-level descriptions to quantita-
tive model-based individual-level predictions. These developments will
be illustrated with focus on language function for which descriptive mod-
els, largely based on observations of patients with language disorders, are
being supplemented by computationally explicit models of mechanisms
and representations. Machine learning approaches are essential tools in
this endeavor.



Socially Interactive Artificial Intelligence: Perception,
Synthesis and Learning of Human-Like Behaviors

Elisabeth Andre

Human-Centered Artificial Intelligence, Institute for Informatics, University of
Augsburg, Germany

andre@informatik.uni-augsburg.de

Abstract. The automatic analysis and synthesis of social signals con-
veyed by voice, gestures, mimics, etc., will play a vital role for next-
generation interfaces as it paves the way towards a more intuitive and
natural human-computer interaction with robots and virtual agents. Inmy
talk, I will present computational methods to implement socially interac-
tive behaviors in artificial agents, focusing on three essential properties of
socially interactive interfaces: Social Perception, Socially Aware Behav-
ior Synthesis, and Learning Socially Aware Behaviors. I will highlight
opportunities and challenges that arise from deep learning approaches
that promise to achieve the next level of human-likeness in virtual agents
and social robots. I will illustrate my talk with examples from various
applications with socially interactive characters or robots, including art
and entertainment, cultural training and social coaching, and personal
well-being and health.



Responsible Conversational AI: Trusted, Safe
and Bias-free

Verena Rieser

School of Mathematical and Computer Sciences (MACS) at Heriot Watt University,
Edinburgh

V.T.Rieser@hw.ac.uk

Abstract. With recent progress in deep learning, there has been an
increased interest in learning dialogue systems from data, also known
as “Conversational AI”. In this talk, I will focus on the task of response
generation, for which I will highlight lessons learnt and ongoing chal-
lenges, such as reducing ‘hallucinations for task-based systems, safety
critical issues for open-domain chatbots, and the often-overlooked prob-
lem of ‘good’ persona design. I will argue that we will need to solve
these challenges to create trusted, safe and bias-free systems for end-user
applications.



Is Big Tech Becoming the Big Tobacco of AI?

John Macintyre

Dean of the Faculty of Applied Sciences and Pro Vice Chancellor at University of
Sunderland

John.Macintyre@sunderland.ac.uk

Abstract.The future of AI is being shaped bymany forces – politics, eco-
nomics, and technology all play their part. Whilst science and academia
continue to push forward the boundaries of knowledge, private sector
investment in AI is growing exponentially, with commercial revenues
from AI expected to exceed $500 billion in the near future. At the fore-
front of this commercial boom in AI is so-called “Big Tech” – the biggest
technology companies driving the commercialization of AI products and
systems for profit. These companies have vast R&D budgets, and employ
an increasingly large fraction of the AI R&D workforce globally. The
question is: are they living up to their responsibilities to develop AI for
the good of society, or are they just pursuing profit? Will Big Tech follow
the very negative pattern of huge companies prepared to inflict harms on
society to boost their profits and shareholder dividends? Professor John
MacIntyre’s talk will look at the emerging issues in AI and examine what
impact the behaviour of Big Tech is having on the whole field of AI.
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