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Preface

Hybrid intelligent systems are becoming more and more popular due to their ca-
pabilities in handling many real-world complex problems, involving imprecision,
uncertainty, vagueness and high dimensionality. Intelligent systems are pervasive
in our society and growing in size and complexity at an astonishing pace, and
the response to the coming challenges will come; as always it has the modularity
and the ability to decompose problems and find the best partial solution. In this
paradigm, hybrid intelligent systems are the natural approach to the problems,
rather than the exceptional case. They provide us with the opportunity to use
both our knowledge and raw data to solve problems in a more interesting and
promising way. This multidisciplinary research field is in a continuous expansion
within the artificial intelligence research community.

The 6th International Conference on Hybrid Artificial Intelligence Systems
(HAIS 2011) provided an interesting opportunity to present and discuss the
latest theoretical advances and real-world applications in this multidisciplinary
research field.

The volume of Lecture Notes in Artificial Intelligence (LNAI) includes ac-
cepted papers presented at HAIS 2011, which took place in Wroclaw University
of Technology, Wroclaw, Poland, in May 2011.

Since the first edition held in Brazil in 2006, HAIS has become an important
forum for researchers working on fundamental and theoretical aspects of hybrid
artificial intelligence systems based on the use of agent and multi-agent systems,
bioinformatics and bio-inspired models, fuzzy systems, artificial vision, artificial
neural models, optimization models, compound and combined classification and
alike.

HAIS 2011 received 241 technical submissions. After a rigorous peer-review
process the International Program Committee selected 114 papers, which are
published in these conference proceedings. In this edition emphasis was put to
the organization of special sessions. Nine special sessions were organized on the
following topics:

– Hybrid Intelligence System on Logistics and Intelligent Optimization
– Metaheuristics for Combinatorial Optimization and Modelling Complex

Systems
– Hybrid Systems for Context-Based Information Fusion
– Methods of Classifier Fusion
– Intelligent Systems for Data Mining and Applications
– Systems, Man, and Cybernetics
– Hybrid Artificial Intelligence Systems in Management of Production Systems
– Hybrid Artificial Intelligent Systems for Medical Applications
– Hybrid Intelligent Approaches in Cooperative Multi-robot Systems



VI Preface

The editors would like to express their deep thanks to authors for their valu-
able submissions and all reviewers and special session organizers for their hard
work. A thorough peer-review process is very important to maintain the high
quality of a conference and the HAIS series of conferences would not exist with-
out their help.

As a follow-up of the conference, we anticipate further publication of selected
papers in special issues of the following journals:

– Computational Intelligence, Wiley-Blackwell
– Expert Systems, Wiley-Blackwell
– Neurocomputing, Elsevier
– Journal of Applied Logic, Elsevier

HAIS 2011 enjoyed outstanding keynote speeches by distinguished guest speakers:

– Ajith Abraham - Machine Intelligence Research Labs (USA)
– Francisco Herrera - University of Granada (Spain)
– Adam Krzyżak - Concordia University (Canada)
– Juliusz Lech Kulikowski - M. Nalecz Institute of Biocybernetics and Biomed-

ical Engineering PAS (Poland)
– James Llinas - State University of New York at Buffalo (USA)
– B. John Oommen - Carleton University (Canada)
– Gerald Schaefer - Loughborough University (UK)

We would like to fully acknowledge support from the Wroc�law University of
Technology, especially from the Dean of the Faculty of Electronics and the Chairs
of the Department of Systems and Computer Networks. The IEEE Systems,
Man & Cybernetics Society, through its Spanish and Czech Republic chapters,
the Spanish Association for Artificial Intelligence (AEPIA), MIR LABS and the
International Federation for Computational Logic have also supported this event.

We would like to thank Alfred Hofmann and Anna Kramer from Springer for
their help and collaboration during the publication process.

Last but not least we would like to give special thanks to the local orga-
nizing team (Robert Burduk, Kondrad Jackowski, Bartosz Krawczyk, Maciej
Krysmann, Bartosz Kurlej, Piotr Sobolewski, Szymon Sztajer, Marcin Zmyślony,
Andrzej Żo�lnierek) who did a great job.

May 2011 Emilio Corchado
Marek Kurzyński
Micha�l Woźniak
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Rafael Alcalá University of Granada (Spain)
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(Mexico)
Adam Roman Jagiellonian University (Poland)
Fabrice Rossi TELECOM ParisTech (France)
António Ruano University of Algarve (Portugal)
Ashraf Saad Armstrong Atlantic State University (USA)
Khalid Saeed AGH University of Science and Technology

(Poland)
Ozgur Koray Sahingoz Turkish Air Force Academy (Turkey)
Wei-Chiang Samuelson Hong Oriental Institute of Technology (Taiwan)
Luciano Sánchez University of Oviedo (Spain)



Organization XIII
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Sebastian Ventura Universidad de Córdoba (Spain)
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M. López, J.M. Górriz, J. Ramı́rez, D. Salas-Gonzalez,
R. Chaves, and M. Gómez-Rı́o
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Paula Tarŕıo, Ana M. Bernardos, Xian Wang, and José R. Casar
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Dariusz Brzeziński and Jerzy Stefanowski

Classifier Ensembles for Virtual Concept Drift – The DEnBoost
Algorithm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164

Kamil Bartocha and Igor T. Podolak

On Performance of DRSA-ANN Classifier . . . . . . . . . . . . . . . . . . . . . . . . . . . 172
Urszula Stañczyk
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F. Mart́ınez-Álvarez, A. Troncoso, A. Morales-Esteban, and
J.C. Riquelme

Reduct-Based Analysis of Decision Algorithms: Application in
Computational Stylistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295

Urszula Stañczyk
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Clustering Ensemble for Spam Filtering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 363
Santiago Porras, Bruno Baruque, Belén Vaquerizo, and
Emilio Corchado

Hybrid Artificial Intelligence Systems in Management
of Production Systems

Rule-Based Expert System Dedicated for Technological Applications . . . 373
Edward Chlebus, Kamil Krot, and Micha�l Kuliberda

Concept of a Data Exchange Agent System for Automatic Construction
of Simulation Models of Manufacturing Processes . . . . . . . . . . . . . . . . . . . . 381

Edward Chlebus, Anna Burduk, and Arkadiusz Kowalski

Evaluation of the Risk in Production Systems with a Parallel Reliability
Structure Taking into Account Its Acceptance Level . . . . . . . . . . . . . . . . . . 389

Anna Burduk

Production Preparation and Order Verification Systems Integration
Using Method Based on Data Transformation and Data Mapping . . . . . . 397

Bozena Skolud and Damian Krenczyk

Object-Oriented Models in an Integration of CAD/CAPP/CAP
Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405

Cezary Grabowik and Krzysztof Kalinowski

Hybrid Artificial Intelligent Systems for Medical
Applications

A Hybrid Artificial Intelligence System for Assistance in Remote
Monitoring of Heart Patients . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 413

Theodor Heinze, Robert Wierschke, Alexander Schacht, and
Martin von Löwis
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