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Preface 

The International Symposium on Distributed Computing and Artificial Intelli-
gence 2011 (DCAI 2011) is a stimulating and productive forum where the scien-
tific community can work towards future cooperation on Distributed Computing 
and Artificial Intelligence areas. This conference is the forum to present applica-
tion of innovative techniques to complex problems. Artificial intelligence is 
changing our society. Its application in distributed environments, such as internet, 
electronic commerce, environment monitoring, mobile communications, wireless 
devices, distributed computing, to cite some, is continuously increasing, becoming 
an element of high added value with social and economic potential, both industry, 
life quality and research. These technologies are changing constantly as a result  
of the large research and technical effort being undertaken in universities, compa-
nies. The exchange of ideas between scientists and technicians from both aca-
demic and industry is essential to facilitate the development of systems that meet 
the demands of today's society.  

This edition of DCAI brings together past experience, current work and promis-
ing future trends associated with distributed computing, artificial intelligence and 
their application to provide efficient solutions to real problems. This symposium is 
organized by the Bioinformatics, Intelligent System and Educational Technology 
Research Group (http://bisite.usal.es/) of the University of Salamanca. The present 
edition has been held in Salamanca, Spain, from 6 to 8 April 2011. 

This symposium continues to grow and prosper in its role as one of the premier 
conferences devoted to the quickly changing landscape of distributed computing, 
artificial intelligence and the application of AI to distributed systems. This year’s 
technical program presented both high quality and diversity, with contribution in 
well established and evolving areas of research. This year, 72 papers were submit-
ted from over 13 different countries (Spain, Japan, Germany, India, Brazil, France, 
USA, Russia, Thailand, Poland, Qatar, Portugal, Egypt), representing a truly 
“wide area network” of research activities. The DCAI’11 technical program has 
55 selected papers (50 long papers, 5 short papers). 

We thank the Local Organization members and the Program Committee mem-
bers for their hard work, which was essential for the success of DCAI´11 and the 
support obtained by Junta de Castilla y León (Spain). 

 
Salamanca   
April 2011 

Ajith Abraham 
Juan M. Corchado 

Sara Rodríguez 
Juan F. De Paz 

 



Organization 

General Chairs 

Sigeru Omatu Osaka Institute of Technology (Japan) 
José M. Molina Universidad Carlos III de Madrid (Spain) 
James Llinas State University of New York (USA) 
Andre Ponce de Leon F. de Carvalho University of Sao Paulo (Brazil) 

Scientific Chair 

Ajith Abraham Machine Intelligence Research Labs  
(MIR Labs), USA 

Organizing Committee 

Juan M. Corchado (Chairman) University of Salamanca (Spain)   
Sara Rodríguez (Co-Chairman) University of Salamanca (Spain)  
Juan F. De Paz University of Salamanca (Spain)  
Javier Bajo Pontifical University of Salamanca  

(Spain)  
Dante I. Tapia University of Salamanca (Spain)  
Fernando de la Prieta Pintado University of Salamanca (Spain)  
Davinia Carolina Zato Domínguez University of Salamanca (Spain)  
Cristian I. Pinzón University of Salamanca (Spain)  
Rosa Cano University of Salamanca (Spain)  
Emilio S. Corchado University of Salamanca (Spain)  
Manuel P. Rubio University of Salamanca (Spain)  
Belén Pérez Lancho University of Salamanca (Spain)  
Angélica González Arrieta University of Salamanca (Spain)  
Vivian F. López University of Salamanca (Spain)  
Ana de Luís University of Salamanca (Spain)  
Ana B. Gil University of Salamanca (Spain)  
Mª Dolores Muñoz Vicente University of Salamanca (Spain)  
Jesús García Herrero University Carlos III of Madrid (Spain) 



VIII Organization
 

Scientific Committee 

Adriana Giret Politechnich University of Valencia  
(Spain) 

Agapito Ledezma University Carlos III of Madrid (Spain)   
Alberto Fernández University Rey Juan Carlos (Spain)  
Alicia Troncoso Lora University Pablo de Olavide (Spain)  
Álvaro Herrero University of Burgos (Spain)  
Ana Carolina Lorena Federal University of ABC (Brazil)  
Andre Coelho University of Fortaliza (Brazil)  
Ángel Alonso University of León (Spain)  
Ângelo Costa University of Minho (Portugal)  
Antonio Moreno University Rovira y Virgili (Spain)  
Araceli Sanchís University Carlos III of Madrid (Spain)  
B. Cristina Pelayo García-Bustelo University of Oviedo (Spain)  
Beatriz López University of Girona (Spain)  
Bianca Innocenti University of Girona (Spain)  
Bogdan Gabrys Bournemouth University (UK)   
Bruno Baruque University of Burgos (Spain)  
Carina González University of La Laguna (Spain)  
Carlos Carrascosa Politechnich University of Valencia  

(Spain)  
Carlos Soares University of Porto (Portugal)  
Carmen Benavides University of Leon (Spain)  
Daniel Gayo Avello University of Oviedo (Spain)   
Daniel Glez-Peña University of Vigo (Spain)   
Darryl Charles University of Ulster (North Irland)   
David de Francisco Telefónica I+D (Spain)   
David Griol Barres University Carlos III of Madrid (Spain)  
Davide Carneiro University of Minho (Portugal)   
Dídac Busquets University of Girona (Spain)   
Eduardo Hruschka University of Sao Paulo (Brazil)   
Eladio Sanz Unversity of Salamanca (Spain)  
Eleni Mangina University College Dublin (Ireland)   
Emilio Corchado University of Burgos (Spain)   
Eugénio Oliveira University of Porto (Portugal)   
Evelio J. González University of La Laguna (Spain)   
Faraón Llorens Largo University of Alicante (Spain)   
Fernando Díaz Univesity of Valladolid (Spain)   
Fidel Aznar Gregori University of Alicante (Spain)   
Florentino Fdez-Riverola University of de Vigo (Spain)   
Francisco Pujol López Polytechnic University of Alicante (Spain) 
Fumiaki Takeda Kochi University of Technology (Japan)   
Gary Grewal University of of Guelph (Canada)   
Germán Gutiérrez University Rey Juan Carlos (Spain )  
Helder Coelho University of Lisbon (Portugal)  



Organization IX
 

Hideki Tode Osaka Prefecture University (Japan)   
Ivan López Arévalo Lab. of Information Technology  

Cinvestavpas (Mexico)   
Javier Carbó University Carlos III of Madrid (Spain)  
Javier Martínez Elicegui Telefónica I+D (Spain)  
Jesús García Herrero University Carlos III of Madrid (Spain)  
Joao Gama University of Porto (Portugal)  
José M. Molina University Carlos III of Madrid (Spain)  
José R. Méndez University of Vigo (Spain)   
José R. Villar University of Oviedo (Spain)   
José V. Álvarez-Bravo University of Valladolid (Spain)   
Juan A. Botia University of Murcia (Spain)   
Juan Manuel Cueva Lovelle University of Oviedo (Spain)   
Juan Gómez Romero University Carlos III of Madrid (Spain)  
Juan Pavón Complutense University of Madrid  

(Spain)  
Kazutoshi Fujikawa Nara Institute of Science and Technology  

(Japan)  
Lourdes Borrajo University of Vigo (Spain)   
Luis Alonso University of Salamanca (Spain)   
Luis Correia University of Libon (Portugal)   
Luis F. Castillo Autonomous University of Manizales  

(Colombia)  
Luís Lima Polytechnic of Porto, (Portugal)   
Manuel González-Bedia University of Zaragoza (Spain)   
Manuel Resinas University of Sevilla (Spain)   
Marcilio Souto Federal University of Rio Grande do  

Norte (Brazil)   
Margarida Cardoso ISCTE (Portugal)   
Maria del Mar Pujol López University of Alicante (Spain)   
Michifumi Yoshioka Osaka Prefecture University (Japan)   
Miguel Ángel Patricio University Carlos III of Madrid (Spain)   
Miguel Rebollo University of Vigo (Spain)  
Naoki Mori Osaka Prefecture University (Japan)   
Nora Muda National University of Malaysia  

(Malaysia)   
Norihiko Ono University of Tokushima (Japan)   
Oscar Sanjuan Martínez University of Oviedo (Spain)   
Paulo Novais Polytechnic University of Minho  

(Portugal)   
Pawel Pawlewski Poznan University of Technology  

(Poland)   
Rafael Corchuelo Catholic University of Sevilla (Spain)   
Ramón Rizo University of Alicante (Spain)   
Ricardo Campello University of Sao Paulo (Brazil)   
Ricardo Costa Polytechnic of Porto (Portugal)  



X Organization
 

Rodrigo Mello University of Sao Paulo (Brazil)   
Rubén Fuentes Complutense University of Madrid  

(Spain)   
Rui Camacho University of Porto (Portugal)   
Shanmugasundaram Hariharan B.S. Abdur Rahman University (India)   
Silvana Aciar University of Girona (Spain)  
Teresa Ludermir Universidade Federal de Pernambuco  

(Brazil)   
Vicente Botti Politechnich University of Valencia  

(Spain)   
Vicente Julián Politechnich University of Valencia  

(Spain)   
Victor J. Sosa-Sosa Laboratory of Information Technology  

(LTI) (México)   
Zbigniew Pasek IMSE/University of Windsor (Canada) 

 
 



Contents

Bioinformatics, Biomedical Systems

Intelligent Electronic Nose System Independent on Odor
Concentration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
S. Omatu, M. Yano

Building Biomedical Text Classifiers under Sample
Selection Bias . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
R. Romero, E.L. Iglesias, L. Borrajo

A Multi-agent Model with Dynamic Leadership for Fault
Diagnosis in Chemical Plants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
Benito Mendoza, Peng Xu, Limin Song

Matching and Retrieval of Medical Images . . . . . . . . . . . . . . . . . . . 27
Amir Rajaei, Lalitha Rangarajan

Advanced System for Management and Recognition of
Minutiae in Fingerprints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
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A New Evolutionary Hybrid Algorithm to Solve Demand
Responsive Transportation Problems . . . . . . . . . . . . . . . . . . . . . . . . 233
Roberto Carballedo, Eneko Osaba, Pablo Fernández, Asier Perallos



XIV Contents

Complications Detection in Treatment for Bacterial
Endocarditis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 241
Leticia Curiel, Bruno Baruque, Carlos Dueñas, Emilio Corchado,
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A Dynamical Characterization of Case-Based Reasoning
Systems for Improving Its Performance in Highly Dynamic
Environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281
Luis F. Castillo, M.G. Bedia, M. Aguilera, L. Uribe

Application of the Artificial Intelligence in Enterprise
Quality Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291
Jose Amelio Medina, Carmen De Pablos, Lourdes Jimenez,
Jorge Peñas
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