
Lecture Notes in Artificial Intelligence 8480

Subseries of Lecture Notes in Computer Science

LNAI Series Editors

Randy Goebel
University of Alberta, Edmonton, Canada

Yuzuru Tanaka
Hokkaido University, Sapporo, Japan

Wolfgang Wahlster
DFKI and Saarland University, Saarbrücken, Germany

LNAI Founding Series Editor

Joerg Siekmann
DFKI and Saarland University, Saarbrücken, Germany



Marios Polycarpou André C.P.L.F. de Carvalho
Jeng-Shyang Pan Michał Woźniak
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Preface

This volume of Lecture Notes on Artificial Intelligence (LNAI) includes the
accepted papers presented at the 9th International Conference on Hybrid Ar-
tificial Intelligence Systems (HAIS 2014) held in the beautiful and historic city
of Salamanca, Spain, in June 2014.

The International Conference on Hybrid Artificial Intelligence Systems has
become a unique, established, and broad interdisciplinary forum for researchers
and practitioners who are involved in developing and applying symbolic and
sub-symbolic techniques aimed at the construction of highly robust and reliable
problem-solving techniques and in bringing the most relevant achievements in
this field.

Hybridization of intelligent techniques, coming from different computational
intelligence areas, has become popular because of the growing awareness that
such combinations frequently perform better than the individual techniques such
as neurocomputing, fuzzy systems, rough sets, evolutionary algorithms, agents
and multiagent systems, etc.

Practical experience has indicated that hybrid intelligence techniques might
be helpful for solving some of the challenging real-world problems. In a hybrid
intelligence system, a synergistic combination of multiple techniques is used to
build an efficient solution to deal with a particular problem. This is, thus, the
setting of the HAIS conference series, and its increasing success is the proof of
the vitality of this exciting field.

HAIS 2014 received 199 technical submissions. After a rigorous peer-review
process, the international Program Committee selected 61 papers, which are
published in these conference proceedings.

The selection of papers was extremely rigorous in order to maintain the high
quality of the conference and we would like to thank the Program Committee
for their hard work in the reviewing process. This process is very important to
the creation of a conference of high standard and the HAIS conference would
not exist without their help.

The large number of submissions is certainly not only testimony to the vital-
ity and attractiveness of the field but an indicator of the interest in the HAIS
conferences themselves.

HAIS 2014 enjoyed outstanding keynote speeches by distinguished guest
speakers: Prof. Amparo Alonso Betanzos, University of Coruña (Spain) and
President Spanish Association for Artificial Intelligence (AEPIA), Prof. Sung-
Bae Cho, Yonsei University (Korea), and Prof. André de Carvalho, University
of Saõ Paulo (Brazil).

HAIS 2014 teamed up with the journals Neurocomputing (Elsevier) and the
Logic Journal of the IGPL (Oxford Journals) for a set of special issues including
selected papers from HAIS 2014.



VI Preface

Particular thanks go to the conference main Sponsors, IEEE-Sección España,
IEEE Systems, Man and Cybernetics–Caṕıtulo Español, AEPIA, Ayuntamiento
de Salamanca, University of Salamanca, MIR Labs, The International Federa-
tion for Computational Logic, and project ENGINE (7th Marco Program, FP7-
316097), who jointly contributed in an active and constructive manner to the
success of this initiative.

We would like to thank Alfred Hofmann and Anna Kramer from Springer for
their help and collaboration during this demanding publication project.

June 2014 Marios Polycarpou
André C.P.L.F. de Carvalho

Jeng-Shyang Pan
Micha�l Woźniak
Héctor Quintián
Emilio Corchado
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Alfonso Fernández Mañueco Mayor of Salamanca
Amparo Alonso Betanzos University of Coruña, Spain, President of the

Spanish Association for Artificial Intelligence
(AEPIA)

Costas Stasopoulos Director-Elect, IEEE Region 8
Hojjat Adeli The Ohio State University, USA

General Chair

Emilio Corchado University of Salamanca, Spain

International Advisory Committee

Ajith Abraham Machine Intelligence Research Labs, Europe
Antonio Bahamonde President of the Spanish Association for

Artificial Intelligence, AEPIA
Andre de Carvalho University of São Paulo, Brazil
Sung-Bae Cho Yonsei University, Korea
Juan M. Corchado University of Salamanca, Spain
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Micha�l Woźniak Wroclaw University of Technology, Poland
Aditya Ghose University of Wollongong, Australia
Ashraf Saad Armstrong Atlantic State University, USA
Fanny Klett German Workforce Advanced Distributed

Learning Partnership Laboratory, Germany
Paulo Novais Universidade do Minho, Portugal

Industrial Advisory Committee

Rajkumar Roy The EPSRC Centre for Innovative
Manufacturing in Through-life Engineering
Services, UK

Amy Neustein Linguistic Technology Systems, USA

Program Committee

Emilio Corchado University of Salamanca, Spain
(Co-chair)

Marios Polycarpou University of Cyprus, Cyprus
(Co-chair)
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José M. Molina Universidad Carlos III de Madrid, Spain
Jose Manuel Lopez-Guede Basque Country University, Spain
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Ramon Rizo Universidad de Alicante, Spain
Ricardo Del Olmo Universidad de Burgos, Spain
Robert Burduk Wroclaw University of Technology, Poland
Rodolfo Zunino University of Genoa, Italy
Roman Senkerik Tomas Bata University in Zlin, Czech Republic
Ronald Yager Iona College, USA
Rubén Fuentes-Fernández Universidad Complutense de Madrid, Spain
Sean Holden University of Cambridge, UK
Sebastián Ventura University of Cordoba, Spain
Stella Heras Universidad Politécnica de Valencia, Spain
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Oliver Kramer, Nils André Treiber, and Michael Sonnenschein

An Ontology for Human-Machine Computation Workflow
Specification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

Nuno Luz, Carlos Pereira, Nuno Silva, Paulo Novais,
António Teixeira, and Miguel Oliveira e Silva

A Fuzzy Reinforcement Learning Approach to QoS Provisioning
Transmission in Cognitive Radio Networks . . . . . . . . . . . . . . . . . . . . . . . . . . 61

Jerzy Martyna

Time Series Segmentation and Statistical Characterisation of the
Spanish Stock Market Ibex-35 Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74

M. Cruz-Ramı́rez, M. de la Paz-Maŕın, M. Pérez-Ortiz, and
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José C. Riquelme-Santos

Performance Testing of Multi-Chaotic Differential Evolution Concept
on Shifted Benchmark Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306

Roman Senkerik, Michal Pluhacek, Donald Davendra,
Ivan Zelinka, and Zuzana Kominkova Oplatkova

Time Series Segmentation of Paleoclimate Tipping Points by an
Evolutionary Algorithm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 318
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