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Preface

It is a fact that the world is changing extremely fast. Technological advances in arti-
ficial intelligence (AI) are leading this change. We have already passed from theory and
algorithmic approaches, to actual delivery with several real-life practical applications.
We have entered the fourth “industrial revolution” era. AI will definitely rupture the
human-centric status of our civilization. Many philosophical and ethical issues will
arise mainly due to the challenge and fear that the machines might take over. However,
the contribution of AI so far to the improvement of our quality of life is profound.
The AIAI conference offers insight into all timely challenges related to intelligent
systems-algorithms and their applications.

AIAI is a mature European conference, well established in the scientific area of AI.
It has a very long and successful history, following and spreading the evolution of AI.
The first event was organized in Toulouse, France, in 2004. Since then, it has had a
continuous and dynamic presence as a major European scientific event. More specif-
ically, it has been organized in China, Greece, Cyprus, and France.

Through the years it has always been technically supported by the International
Federation for Information Processing (IFIP) and more specifically by the WG12.5.

Following a long-standing tradition, this Springer volume belongs to the IFIP AICT
Springer series and it contains the papers that were accepted for oral presentation at the
workshops held as parallel events of the 14th AIAI conference. An additional volume
comprises the papers that were accepted and presented at the 14th AIAI main
conference.

The event was held May 25–27, 2018, in the Aldemar Amilia Mare five-star Hotel
in Rhodes, Greece.

Four scientific workshops on timely AI subjects were organized successfully during
the 2018 event:

• The 7th Mining Humanistic Data Workshop (MHDW) supported by the Ionian
University and the University of Patras, Greece. The 7th MHDW was organized by
Professor Christos Makris, Department of Computer Engineering and Informatics,
University of Patras, Professor Phivos Mylonas Department of Informatics, Ionian
University, Dr. Andreas Kanavos, Department of Computer Engineering and
Informatics, University of Patras, and Georgios Drakopoulos, Department of
Informatics, Ionian University Greece. The Steering Committee of MHDW 2018
comprised Dr. Ioannis Karydis, Department of Informatics, Ionian University,
Professor Katia Lida Kermanidis Department of Informatics, Ionian University, and
Professor Spyros Sioutas, Department of Informatics, Ionian University. We
express our sincere appreciation to the committees of MHDW 2018 for organizing
this important event for the seventh consecutive time.

• The Third Workshop on 5G-Putting Intelligence to the Network Edge (5G-PINE
2018). The Third 5G-PINE was driven by the hard work of
Dr. Ioannis P. Chochliouros (Hellenic Telecommunications Organization, OTE,



Greece) Dr. Alexandros Kostopoulos (OTE, Greece), Professors Oriol Sallent and
Jordi Pérez-Romero (Universitat Politècnica de Catalunya UPC, Spain), Dr. Ioannis
Neokosmidis (INCITES Consulting S.A.R.L, Luxembourg), Professor Fidel Liberal
(Universidad del Pais Vasco/Euskal Herriko Unibertsitatea EHU, Spain),
Dr. Emmanouil Kafetzakis (ORION Innovations Company, Greece), and
Dr. Ioannis Giannoulakis (National Center for Scientific Research, Demokritos,
Greece). We would like to thank all of these colleagues for their hard work.

• The Workshop on Semantics in the Deep: Semantic Analytics for Big Data
(SEDSEAL 2018) supported by the University of Patras, Greece. The workshop
was organized by Professor Spiridon D. Likothanasis, Department of Computer
Engineering and Informatics, University of Patras, and Dr. Dimitrios
Koutsomitropoulos, University of Patras, Greece. We wish to express our gratitude
to these colleagues for their invaluable contribution.

• The Intelligent Cloud and IOT Paradigms in EHealth (HEALTHIOT). This scien-
tific event was organized by Professor Ilias Maglogiannis, Department of Digital
Systems, University of Piraeus, Greece, Dimosthenis Kyriazis, Department of
Digital Systems, University of Piraeus, Greece, and Vassilios Plagianakos,
Department of Computer Science and Biomedical Informatics, University of
Thessaly, Greece. We are very happy for the important contribution of this work-
shop to the success of AIAI 2018.

The diverse nature of papers presented at the AIAI 2018 workshops demonstrates
the vitality of neural computing and related soft computing approaches.

The Organizing Committee was delighted by the overwhelming response to the call
for papers. All workshops papers went through a peer review process by at least two
independent academic referees. Where needed, a third reviewer was consulted to
resolve any conflicts.

Full accepted papers were presented orally for 20 minutes each and were included in
the AIAI 2018 workshops proceedings with 12 pages maximum. Owing to the high
quality of the submissions, the Program Committees of the workshops decided to
additionally accept short papers that were given 15 minutes for oral presentation and 10
pages each in the proceedings. The workshops followed the same rules as the main
event. More specifically, 5G-PINE accepted six full papers (42.85%) and one short one
out of 14 submissions, whereas MHDW accepted seven full (46.6%) and four short
papers out of 15 submissions. HealthIOT accepted four full papers (44.5%) out of nine
contributions, and SEDSEAL accepted two full papers out of five submissions (40%).

The accepted papers of the AIAI 2018 workshops are related to the following
thematic topics:

• AI in 5G and telecommunications
• AI and e-health services
• AI in 5G networks
• Incremental learning
• Clustering
• AI in text mining
• Visual data analytics
• AI in molecular biology, DNA, RNA, proteins

VI Preface



• Big data analytics
• Internet of Things and recommender systems
• AI in biomedical applications

The authors of the 14th AIAI workshops came from 13 different countries from all
over the globe, namely: Europe (Austria, France, Germany, Greece, Ireland, Italy,
Luxembourg, Poland, Spain, UK), America (Brazil, USA), and Asia (India).

We hope that these proceedings will help researchers worldwide to understand and
to be aware of novel AI aspects. We do believe that they will be of major interest for
scientists over the globe and that they will stimulate further research in the domain of
AI in general.

May 2018 Lazaros Iliadis
Ilias Maglogiannis

Vassilis Plagianakos
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Preface to SEDSEAL 2018

During the past decade, the field of artificial intelligence (AI) has been experiencing an
outburst of applications and innovations, having many facets: on the one hand, there
are strong symbolic representations to underpin the next generation of the Web, and the
advent of the Semantic Web has a major role in giving everyday browsing tasks a blend
of intelligence; and on the other hand, deep learning techniques and achievements have
been proven to tackle problems that would seem intractable some time ago. The wide
availability of information on the Internet, storage space, and Web-generated content
add more impetus to devising applications that would take advantage of such
unprecedented resources but would also stand up to the challenges posed by processing
and value extraction out of big data.

The SEDSEAL 2018 workshop’s particular aim was exactly to put emphasis on big
data analysis and more specifically on how semantics-aware applications can contribute
in this field. Still, there are often issues that need to be dealt with. These range from
efficient ontological processing of big data ontologies to knowledge graph maintenance
to ontology evolvement with machine-learning techniques.

Semantic interoperability inside data lakes composed of vast IoT networks is
addressed by Kalamaras et al. The authors propose an architecture for big data analytics
in the context of large-scale IoT systems consisting of multiple IoT platforms. The
efficient management of the spectrum crunch in the field of wireless communication
necessitates processing of a large volume of information and requires knowledge-based
decision-making upon ever-changing circumstances. Nagpure et al. explain how
semantic models can be employed to analyze complex spectrum data. Semantic
ambiguity in natural language has been a problem that traditionally hampers Semantic
Web applications. To resolve this ambiguity, Gadag and Sagar describe a deep learning
architecture, trained to compute semantic similarity between words.

Indeed, the interplay between the logical formalisms of the Semantic Web and
machine- and deep-learning techniques is currently a hot research topic for both
technologies to reach their next step and forms the state of the art in this area. We
believe that the overall outcome of the SEDSEAL 2018 workshop can offer a valuable
and timely snapshot, bringing together a multidisciplinary audience under the general
AI and data science framework, of current advances, practices, and lessons learned.

We were honored to have Prof. Panos Kalnis as the SEDSEAL keynote speaker, to
whom we express our gratitude for kindly accepting our invitation. There could be no
better way than his motivating lecture on scalable querying of big RDF data to open
this workshop. We are grateful to the number of people who served in the SEDSEAL
2018 Program Committee. Their eager participation and thoughtful remarks have been



invaluable. We would also like to thank the AIAI 2018 chair, Prof. Lazaros Iliadis, and
the workshop co-chairs, Profs. Christos Makris and Spiros Sioutas, for their help and
support for a successful SEDSEAL 2018.

Dimitrios A. Koutsomitropoulos
Spiridon D. Likothanassis
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Preface to 5G-PINE 2018

The Third 5G-PINE Workshop has been established to disseminate knowledge
obtained from actual EU projects as well as from any other action of EU-funded
research, in the wider thematic area of “5G Innovative Activities – Putting Intelligence
to the Network Edge” and with the aim of focusing upon artifical intelligence (AI) in
modern 5G telecommunications infrastructures.

The Third 5G-PINE Workshop had a strong impact in the broader context of the
AIAI 2018 Conference. The preparatory work was mainly driven by the hard effort of
Dr. Ioannis P. Chochliouros (Hellenic Telecommunications Organization, OTE,
Greece) also coordinator of the relevant EU-funded 5G-PPP projects “SESAME”
and “5G-ESSENCE,” with the support of Dr. Alexandros Kostopoulos (Hellenic
Telecommunications Organization, OTE, Greece), Profs. Oriol Sallent and Jordi
Pérez-Romero (Universitat Politècnica de Catalunya, UPC, Spain), Dr. Ioannis
Giannoulakis (National Center for Scientific Research Demokritos, NCSRD, Greece),
Prof. Fidel Liberal (Universidad del Pais Vasco/Euskal Herriko Unibertsitatea, EHU,
Spain), Dr. Emmanouil Kafetzakis (ORION Innovations Private Company, Greece),
and Dr. Ioannis Neokosmidis (INCITES Consulting S.A.R.L., Luxembourg). Apart
from these members of the Workshop Organizing Committee, the entire effort was also
supported by more than 30 European experts (mainly from the relevant EU-funded
5G-PPP projects “SESAME” and “5G-ESSENCE”). Among the originally submitted
14 proposals, six were finally accepted as full papers (acceptance ratio of 42.85%) and
one as a short paper.

The Third 5G-PINE Workshop promoted the context of modern 5G network
infrastructures and of related innovative services in a complex and highly heteroge-
neous underlying radio access network (RAN) ecosystem, strongly enhanced by the
inclusion of cognitive capabilities and intelligence features with the aim of improving
network management. Based upon the well-known self-organizing network
(SON) functionalities, the Third 5G-PINE Workshop promoted network planning
and optimization processes through AI-based tools, able to smartly process input data
from the environment and come up with knowledge that can be formalized in terms of
models and/or structured metrics, able to “represent” the network behavior. This allows
us to gain in-depth and detailed knowledge about the whole 5G ecosystem,
understanding hidden patterns, data structures, and relationships, and using them for
a more efficient network management.

The 5G-PINE Workshop supports delivery of intelligence directly to the network’s
edge, by exploiting the emerging paradigms of network functions virtualization
(NFV) and edge cloud computing. Moreover, it supports promotion of rich
virtualization and multi-tenant capabilities, optimally deployed close to the user.
Interalia, it emphasizes the small cell (SC) concept, so as to support improved cellular
coverage, capacity, and applications in a fully dynamic and flexible manner with
vertical applications.



The accepted papers focus on several innovative findings coming directly from modern
European research in the area, mainly from the 5G-PPP projects 5G-ESSENCE and
5GCIty as well as from the Spanish RAMSES and SONAR 5G Grants, covering a wide
variety of technical and business aspects and promoting options for growth and
development. One additional work focusing on vertical markets and within cloud
environments comes from the H2020 VICINITY European project.
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Preface to MHD 2018

The abundance of available data retrieved from or related to the area of the humanities
and the human condition challenges the research community in processing and
analyzing it. The aim is two fold: on the one hand, to extract knowledge that will help
us understand human behavior, creativity, ways of thinking, reasoning, learning,
decision-making, socializing, and even biological processes; on the other hand, to
exploit the extracted knowledge by incorporating it into intelligent systems that will
support humans in their everyday activities.

The nature of humanistic data can be multimodal, semantically heterogeneous,
dynamic, time and space-dependent, and highly complicated. Translating humanistic
information, e.g., behavior, state of mind, artistic creation, linguistic utterance,
learning, and genomic information into numerical or categorical low-level data is a
significant challenge on its own. New techniques, appropriate for dealing with this type
of data, need to be proposed and existing ones adapted to its special characteristics.

The workshop aims to bring together interdisciplinary approaches that focus on the
application of innovative as well as existing data matching, fusion, and mining and
knowledge discovery and management techniques (e.g., decision rules, decision trees,
association rules, ontologies and alignments, clustering, filtering, learning, classifier
systems, neural networks, support vector machines, preprocessing, postprocessing,
feature selection, visualization techniques) to data derived from all areas of the
humanities, e.g., linguistic, historical, behavioral, psychological, artistic, musical,
educational, social etc.

Ubiquitous computing applications (aka pervasive computing, mobile computing,
ambient intelligence, etc.) collect large volumes of usually heterogeneous data in order to
effect adaptation, learning, and in general context awareness. Data matching, fusion, and
mining techniques are necessary to ensure human-centered application functionality.

An important aspect of humanistic studies centers around managing, processing, and
computationally analyzing biological and biomedical data. Hence, one of the aims of
this workshop was to also attract researchers interested in designing, developing, and
applying efficient data and text mining techniques for discovering the underlying
knowledge existing in biomedical data, such as sequences, gene expressions, and
pathways.

The topicsof interest canbefoundathttps://conferences.cwa.gr/mhdw2018/workshop-aim/.
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Preface to HealthIoT 2018

It is our pleasure to welcome you to the proceedings of the Intelligent Cloud and IoT
Paradigms in eHealth (HealthIoT) Workshop held as part of the AIAI 2018 conference
during May 25–27, 2018, in Rhodes, Greece. Evolving from a network of
interconnected computers and networking devices, the Internet is increasingly being
approached as the Internet of Everything capturing the interconnections of devices with
diverse characteristics, service offerings, and data flows (e.g., smart phones and tablets,
wearable devices, sensor networks, cameras, vehicles, etc.). In this context, the Internet
of Things (IoT) is evolving into a platform of platforms, consisting of a plethora of
networked devices, infrastructures, and supporting systems of systems, addressing
various application domains, with electronic health care being one of them. This
workshop offers the opportunity to present recent results concerning the design,
development, implementation, and deployment of big data analytics and cloud
infrastructures and IoT in different areas relating to electronic health care. The
workshop aims to support research and innovation on IoT-based eHealth systems and
especially in: wearable systems, medical and sensor data processing, machine learning
in eHealth, emerging eHealth IoT applications, network communications for health
care applications, quantified self technologies and applications, intelligent data
processing and predictive algorithms in eHealth, smart homes and assistive environ-
ments, data mining of health data on the cloud, security, safety and privacy in eHealth
and IoT, interoperability and standardization issues in IoT and eHealth. The workshop
received nine submissions of which were accepted (44% acceptance ratio). We express
our special thanks to all who contributed to the organization and scientific contents of
this workshop — first to the authors of the papers, to the AIAI 2018 conference
organizers, and finally to the reviewers and members of the Program and Organizing
Committees.



Organization

Program Chairs

Dimosthenis Kyriazis University of Piraeus, Greece
Ilias Maglogiannis University of Piraeus, Greece
Vassilis Plagianakos University of Thessaly, Greece

Program Committee

Kostas Delibasis University of Thessaly, Greece
Vasiliki Iconomidou University of Athens Greece
George Kousiouris National Technical University of Athens, Greece
Dimosthenis Kyriazis University of Piraeus
Ilias Maglogiannis University of Piraeus, Greece
Andreas Menychtas University of Piraeus, Greece
Kostas Moutselos University of Piraeus, Greece
Vassilis Plagianakos University of Thessaly, Greece



Contents

SEDSEAL

Semantic Models for Labeling Spectrum Data. . . . . . . . . . . . . . . . . . . . . . . 3
Vaishali Nagpure, Cynthia Hood, and Stephanie Vaccaro

Towards Big Data Analytics in Large-Scale Federations of Semantically
Heterogeneous IoT Platforms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Ilias Kalamaras, Nikolaos Kaklanis, Kostantinos Votis,
and Dimitrios Tzovaras

5G-PINE

On Edge Cloud Architecture and Joint Physical Virtual Resource
Orchestration for SDN/NFV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Shah Nawaz Khan and Roberto Riggio

Use Cases for 5G Networks Using Small Cells . . . . . . . . . . . . . . . . . . . . . . 39
Alexandros Kostopoulos, Ioannis P. Chochliouros, Daniele Munaretto,
Claudio Meani, Claus Keuker, Elisenda Temprado Garriga,
Javier Fernandez Hidalgo, Miguel Catalan Cid, Hicham Khalife,
and Fidel Liberal

Enhancing Network Management via NFV, MEC, Cloud Computing
and Cognitive Features: The “5G ESSENCE” Modern
Architectural Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

Ioannis P. Chochliouros, Anastasia S. Spiliopoulou, Anastasios Kourtis,
Ioannis Giannoulakis, Michail-Alexandros Kourtis,
Emmanouil Kafetzakis, Eirini Vasilaki, Marinos Agapiou,
and Mike Iosifidis

e-Health Services in the Context of IoT: The Case
of the VICINITY Project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

Maria Belesioti, Ioannis P. Chochliouros, Stefan Vanya,
Viktor Oravec, Natalia Theologou, Maria Koutli,
Athanasios Tryferidis, and Dimitrios Tzovaras

Are 5G Networks and the Neutral Host Model the Solution to the Shrinking
Telecom Market . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70

Ioannis Neokosmidis, Theodoros Rokkas, Dimitris Xydias,
Antonino Albanese, Muhammad Shuaib Siddiqui,
Carlos Colman-Meixner, and Dimitra Simeonidou



An Experimental Assessment of Channel Selection in Cognitive
Radio Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

Anna Umbert, Oriol Sallent, Jordi Pérez-Romero,
Juan Sánchez-González, Diarmuid Collins, and Maicon Kist

Space/Time Traffic Fluctuations in a Cellular Network: Measurements’
Analysis and Potential Applications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89

Juan Sánchez-González, Oriol Sallent, and Jordi Pérez-Romero

MHDW

Detecting Question Intention Using a K-Nearest Neighbor
Based Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101

Alaa Mohasseb, Mohamed Bader-El-Den, and Mihaela Cocea

Incremental Learning for Large Scale Classification Systems . . . . . . . . . . . . 112
Athanasios Alexopoulos, Andreas Kanavos, Konstantinos Giotopoulos,
Alaa Mohasseb, Mohamed Bader-El-Den, and Athanasios Tsakalidis

Argumentative Discourse Concepts as Revealed by Traversing a Graph . . . . . 123
Panagiotis Gourgaris, Andreas Kanavos, Nikos Karacapilidis,
and Vassilis Tampakas

Query Disambiguation Based on Clustering Techniques . . . . . . . . . . . . . . . . 133
Panagiota Kotoula and Christos Makris

Automatic Selection of Parallel Data for Machine Translation. . . . . . . . . . . . 146
Despoina Mouratidis and Katia Lida Kermanidis

The Biomolecular Computation Paradigm: A Survey in Massive
Biological Computation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157

Georgios Drakopoulos, Dimitrios Tsolis, Antonia Stefani,
and Phivos Mylonas

How Much Different Are Two Words with Different Shortest Periods . . . . . . 168
Mai Alzamel, Maxime Crochemore, Costas S. Iliopoulos,
Tomasz Kociumaka, Ritu Kundu, Jakub Radoszewski,
Wojciech Rytter, and Tomasz Waleń

Non-coding RNA Sequences Identification and Classification
Using a Multi-class and Multi-label Ensemble Technique. . . . . . . . . . . . . . . 179

Michalis Stavridis, Aigli Korfiati, Georgios Sakellaropoulos,
Seferina Mavroudi, and Konstantinos Theofilatos

A Multi-metric Algorithm for Hierarchical Clustering of Same-Length
Protein Sequences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189

Sotirios–Filippos Tsarouchis, Maria Th. Kotouza,
Fotis E. Psomopoulos, and Pericles A. Mitkas

XXVI Contents



Towards String Sanitization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200
Oluwole Ajala, Hayam Alamro, Costas Iliopoulos,
and Grigorios Loukides

Efficient Recognition of Abelian Palindromic Factors
and Associated Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211

Costas S. Iliopoulos and Steven Watts

HEALTHIOT

Recommender Systems for IoT Enabled m-Health Applications . . . . . . . . . . 227
Seda Polat Erdeniz, Ilias Maglogiannis, Andreas Menychtas,
Alexander Felfernig, and Thi Ngoc Trang Tran

A Smart-Home IoT Infrastructure for the Support of Independent
Living of Older Adults . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238

Stefanos Stavrotheodoros, Nikolaos Kaklanis, Konstantinos Votis,
and Dimitrios Tzovaras

A Generic Approach for Capturing Reliability in Medical
Cyber-Physical Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250

Argyro Mavrogiorgou, Athanasios Kiourtis, and Dimosthenis Kyriazis

Advancing Quantified-Self Applications Utilizing Visual Data Analytics
and the Internet of Things . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 263

Dimitris Chousiadas, Andreas Menychtas, Panayiotis Tsanakas,
and Ilias Maglogiannis

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275

Contents XXVII


	Preface
	Preface to SEDSEAL 2018
	Organization
	Preface to 5G-PINE 2018
	Organization
	Preface to MHD 2018
	Organization
	Preface to HealthIoT 2018
	Organization
	Contents



