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Preface 

Artificial Intelligence embraces heuristic methods of solving complex problems for 
which exact algorithmic solutions are not known. Among them are, on the one hand, 
tasks related to modeling of human intellectual activity such as thinking, learning, 
seeing, and speaking, and on the other hand, super-complex optimization problems 
appearing in science, social life, and industry. Many methods of Artificial Intelligence 
are borrowed from nature where similar super-complex problems occur. 

This year is special for the Artificial Intelligence community. This year we 
celebrate the 50th anniversary of the very term “Artificial Intelligence”, which was 
first coined in 1956. This year is also very special for the Artificial Intelligence 
community in Mexico: it is the 20th anniversary of the Mexican Society for Artificial 
Intelligence, SMIA, which organizes the MICAI conference series. The series itself 
also celebrates its own round figure: the fifth event. We can now see that MICAI has 
reached its maturity, having grown dramatically in size and quality, see Figs. 1 to 3. 

The proceedings of the previous MICAI events were also published in Springer’s 
Lecture Notes in Artificial Intelligence (LNAI) series, in volumes 1793, 2313, 2972, 
and 3789. 

This volume contains the papers presented during the oral session of the 5th Mexican 
International Conference on Artificial Intelligence, held on November 13–17, 2006, at 
the Technologic Institute of Apizaco, Mexico. The conference received for evaluation 
448 submissions by 1207 authors from 42 different countries, see Tables 1 and 2. 
Each submission was reviewed by three independent Program Committee members. 
This book contains revised versions of 117 papers by 334 authors from 28 countries 
selected for oral presentation. Thus the acceptance rate was 26.1%. The book is 
structured into 17 thematic fields representative of the main current areas of interest 
of the AI community: 

– Knowledge Representation and Reasoning 
– Fuzzy Logic and Fuzzy Control 
– Uncertainty and Qualitative Reasoning 
– Evolutionary Algorithms and Swarm Intelligence 
– Neural Networks 
– Optimization and Scheduling 
– Machine Learning and Feature Selection 
– Classification 
– Knowledge Discovery 
– Computer Vision 
– Image Processing and Image Retrieval 
– Natural Language Processing 
– Information Retrieval and Text Classification 
– Speech Processing 
– Multiagent Systems 
– Robotics 
– Bioinformatics and Medical Applications 
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The conference featured excellent keynote lectures by the leading experts in 
Artificial Intelligence: Advances in Natural Language Processing by Jaime Carbonell 
of Carnegie Mellon University, USA; Evolutionary Multi-objective Optimization: 
Past, Present and Future by Carlos A. Coello Coello of the Center for Advanced 
Research (CINVESTAV), Mexico; Unifying Logical and Statistical AI by Pedro 
Domingos of the University of Washington, USA; and Inconsistencies in Ontologies 
by Andrei Voronkov of the University of Manchester, UK. We were also honored by 
the presence of our special guests who were among the founders of Artificial 
Intelligence research in Mexico: Adolfo Guzmán Arenas of the Center for Computing 
Research of the National Polytechnic Institute (CIC-IPN), Mexico, and José Negrete 
Martínez of the Veracruz University, Mexico, who presented invited lectures on the 
history of Artificial Intelligence and the ways of its future development. In addition to 
the oral technical session and the keynote lectures, the conference program included 
tutorials, workshops, and poster sessions, which were published in separate 
proceedings volumes and journal special issues. 

The following papers received the Best Paper Award and the Best Student Paper 
Award, correspondingly (the best student paper was selected out of papers of which 
the first author was a full-time student): 

1st place: Statistics of Visual and Partial Depth Data for Mobile Robot Environment 
Modeling, by Luz Abril Torres-Méndez and Gregory Dudek; 

2nd place: On Musical Performances Identification, Entropy and String Matching, by
Antonio Camarena-Ibarrola and Edgar Chávez; 
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3rd place: A Refined Evaluation Function for the MinLA Problem, by Eduardo 
Rodriguez-Tello, Jin-Kao Hao, and Jose Torres-Jimenez; 

Student: Decision Forests with Oblique Decision Trees, by Peter Jing Tan and David 
L. Dowe. 

We want to thank all people involved in the organization of this conference. In the 
first place, these are the authors of the papers constituting this book: it is the 
excellence of their research work that gives value to the book and sense to the work of 
all other people involved. We thank the members of the Program Committee and 
additional reviewers for their great and very professional work on reviewing and 
selecting the papers for the conference. Our very special thanks goes to the members 
of the Board of Directors of SMIA, particularly to Ángel Kuri and Raúl Monroy. 
Sulema Torres of CIC-IPN, Agustin Leon Barranco of INAOE, and Yulia Ledeneva 
of CIC-IPN devoted great effort to the preparation of the conference. 

We would like to express our sincere gratitude to the Instituto Tecnológico de 
Apizaco, for their warm hospitality to MICAI 2006. First of all, special thanks to the 
Constitutional Governor of the State of Tlaxcala, Lic. Héctor Israel Ortiz Ortiz, for his 
valuable participation and support of the organization of this conference. We would 
also like to thank the Secretaría de Desarrollo Económico of the state of Tlaxcala for 
its financial support and for providing part of the infrastructure for the keynote 

Table 1. Statistics of submissions and accepted papers by country / region 

Authors Papers1 Authors Papers1 Country /
Region Subm Accp Subm Accp

Country /
Region Subm Accp Subm Accp 

Algeria 3 – 1.44 –.00 Israel 10 2 4.00 1.00 
Argentina 13 – 5.00 –.00 Italy 22 – 5.45 –.00 
Australia 4 2 3.00 1.00 Japan 16 7 5.90 3.00 
Austria 2 2 1.00 1.00 Korea, South 128 56 46.83 18.86 
Belgium 3 1 0.37 0.13 Lithuania 4 – 1.20 –.00 
Brazil 55 14 15.13 4.00 Macedonia 1 – 0.22 –.00 
Canada 10 1 3.32 0.32 Malaysia 9 2 3.30 1.00 
Chile 39 12 13.98 3.76 Mexico 344 118 113.93 38.46 
China 270 41 106.18 15.77 Norway 2 – 1.00 –.00 
Colombia 4 2 1.38 0.44 Poland 6 – 1.88 –.00 
Croatia 1 1 0.32 0.32 Portugal 15 – 3.51 –.00 
Cuba 22 4 3.99 0.51 Romania 1 1 0.22 0.22 
Denmark 2 – 0.26 –.00 Russia 1 – 0.22 –.00 
Finland 2 2 1.00 1.00 Slovenia 1 1 0.32 0.32 
France 6 3 2.20 0.66 Spain 65 35 19.19 9.89 
Germany 9 1 2.71 0.32 Switzerland 1 – 0.13 –.00 
Hong Kong 5 2 2.34 0.34 Taiwan 24 5 6.00 2.00 
Hungary 1 – 0.22 –.00 Turkey 57 10 19.13 4.00 
India 6 – 3.00 –.00 UK 13 3 5.50 0.61 
Iran 6 – 5.00 –.00 USA 20 2 7.29 0.54 
Ireland 2 2 1.00 1.00 Vietnam 2 2 0.64 0.64 
   Total 1207 334 448 117 
1  Counted by authors: e.g., for a paper by 2 authors from UK and 1 from USA, we 

added ⅔ to UK and ⅓ to USA. 
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lectures. We are deeply grateful to the Secretaría de Turismo of the State of Tlaxcala 
for its help with the organization of the tourist visits to local attractions and folk 
carnivals of the State of Tlaxcala. Nothing would have been possible without the 
financial support of our sponsors—Intel and Arknus—for the entire conference 
organization. We express our gratitude to the conference staff and Local Committee. 

The entire submission, reviewing, and selection process, as well as putting together 
the proceedings was supported for free by the EasyChair system 
(www.easychair.org); we express our gratitude to its author Andrei Voronkov for his 

Table 2. Statistics of submissions and accepted papers by topic2 

Accepted Submitted Topic 

24 77  Machine Learning  
21 85  Neural Networks  
18 89  Other  
18 57  Data Mining  
16 62  Genetic Algorithms  
16 47  Fuzzy logic  
14 42  Natural Language Processing / Understanding  
13 51  Hybrid Intelligent Systems  
13 22  Uncertainty / Probabilistic Reasoning  
10 46  Computer Vision  
10 40  Knowledge Representation  
9 36  Robotics  
8 31  Knowledge Acquisition  
8 25  Bioinformatics  
7 32  Multiagent systems and Distributed AI  
7 27  Planning and Scheduling  
5 11  Intelligent Interfaces: Multimedia; Virtual Reality  
4 21  Expert Systems / KBS  
4 20  Navigation  
4 8  Belief Revision  
3 27  Ontologies  
3 24  Knowledge Management  
3 19  Model-Based Reasoning  
3 17  Intelligent Tutoring Systems  
3 11  Intelligent Organizations  
2 13  Logic Programming  
2 8  Common Sense Reasoning  
2 8  Case-Based Reasoning  
2 8  Assembly  
2 7  Spatial and Temporal Reasoning  
2 6  Qualitative Reasoning  
2 5  Constraint Programming  
1 14  Knowledge Verification; Sharing; Reuse  
1 3  Automated Theorem Proving  
– 16  Philosophical and Methodological Issues of AI  
– 6  Nonmonotonic Reasoning  

2  According to the topics indicated by the authors. A paper may have more than one 
topic. 
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constant support and help. Last but not least, we deeply appreciate the Springer staff’s 
great patience and help in editing this volume. 

October 2006 Alexander Gelbukh 
Carlos Alberto Reyes García 

 

 
 
 
 
 
 



Organization 

MICAI 2006 was organized by the Mexican Society for Artificial Intelligence 
(SMIA) in collaboration with the Instituto Tecnológico de Apizaco, which hosted the 
conference, as well as the Center for Computing Research of the National Polytechnic 
Institute (CIC-IPN), the Instituto Nacional de Astrofísica Óptica y Electrónica 
(INAOE), the Instituto Tecnológico Autónomo de México (ITAM), and the Instituto 
Tecnológico de Estudios Superiores de Monterrey (ITESM), Mexico. 

Conference Committee 

General Chair: Ángel Kuri Morales (ITAM) 
Program Chairs: Alexander Gelbukh (CIC-IPN) 

Carlos Alberto Reyes-Garcia (INAOE) 
Workshop Chair: Angélica Muñoz (INAOE) 
Tutorial Chair: Grigori Sidorov (CIC-IPN) 
Award Committee: Ángel Kuri Morales (ITAM) 

Alexander Gelbukh (CIC-IPN) 
Carlos Alberto Reyes-Garcia (INAOE) 
Raúl Monroy (ITESM-CEM) 

Finance Chair: Carlos Alberto Reyes-Garcia (INAOE) 

Program Committee 

Ajith Abraham 
Luis Alberto Pineda Cortés 
Gustavo Arroyo Figueroa 
Antonio Bahamonde 
Ildar Batyrshin 
Bedrich Benes 
Seta Bogosyan 
Paul Brna 
Hiram Calvo 
Nicoletta Calzolari 
Francisco Cantú Ortíz 
Oscar Castillo 
Edgar Chavez 
Carlos A. Coello Coello 
Simon Colton 
Ulises Cortés 
Carlos Cotta 
Louise Dennis 

Alexandre Dikovsky 
Juergen Dix 
Abdennour El Rhalibi 
Bob Fisher 
Juan Flores 
Sofía Galicia Haro 
Alexander Gelbukh (Co-chair) 
Matjaž Gams 
Crina Grosan 
Arturo Hernández 
Brahim Hnich 
Jesse Hoey 
Dieter Hutter 
Pablo H. Ibargüengoytia 
Leo Joskowicz 
Zeynep Kiziltan 
Ryszard Klempous 
Angel Kuri Morales 



XII Organization 

 

Mario Köppen 
Pedro Larrañaga 
Christian Lemaître León 
Eugene Levner 
James Little 
Aurelio López López 
Jacek Malec 
Pierre Marquis 
Carlos Martín Vide 
José Francisco Martínez Trinidad 
Vladimír Mařík 
Efrén Mezura Montes 
Chilukuri K. Mohan 
Raúl Monroy 
Guillermo Morales Luna 
Eduardo Morales Manzanares 
John Morris 
Juan Arturo Nolazco Flores 
Mauricio Osorio Galindo 
Manuel Palomar 
Oleksiy Pogrebnyak 
Andre Ponce de Leon F. de Carvalho 
Bhanu Prasad 
Fuji Ren 

Carlos Alberto Reyes-Garcia (Co-chair) 
Horacio Rodríguez 
Riccardo Rosati 
Paolo Rosso 
Khalid Saeed 
Andrea Schaerf 
Leonid Sheremetov 
Grigori Sidorov 
Juan Humberto Sossa Azuela 
Thomas Stuetzle 
Luis Enrique Sucar Succar 
Hugo Terashima 
Demetri Terzopoulos 
Juan Vargas 
Felisa Verdejo 
Manuel Vilares Ferro 
Toby Walsh 
Alfredo Weitzenfeld 
Franz Wotawa 
Kaori Yoshida 
Claus Zinn 
Álvaro de Albornoz Bueno 
Maarten van Someren 
Berend Jan van der Zwaag 

Additional Referees 

Mohamed Abdel Fattah 
Juan Carlos Acosta 
Marco Alberti 
José Arrazola 
Miguel A. Alonso 
Hector Hugo Avilés 
J. C. Acosta Guadarrama 
Ernesto Luiz Andrade Neto 
Prasanna Balaprakash  
Alejandra Barrera  
María Lucía Barrón Estrada  
Tristan Marc Behrens  
Edgard I. Benítez Guerrero  
Daniel Le Berre  
Francesca Bertagna  
Viktor de Boer  
Dario Bottazzi  
Olivier Buffet  
Nils Bulling  

Davide Buscaldi   
Felix Calderon Solorio 
Jose Antonio Calderón Martínez 
Francesco Calimeri  
Antonio Camarena Ibarrola  
Sergio D. Cano Ortiz  
Francisco J. Cantu Ortiz  
Carlos Cares  
Giuseppe Carignani  
Jesús Ariel Carrasco Ochoa  
Tommaso Caselli  
María José Castro Bleda  
Debrup Chakraborty  
Zenon Chaczko  
Federico Chesani  
Marco Chiarandini  
George Coghill  
Miguel Contreras  
Sylvie Coste Marquis  



 Organization  

 

XIII 

Juan Jose del Coz  
Nareli Cruz Cortés  
Víctor Manuel Darriba Bilbao  
Michael Dekhtyar  
Jorge Díez  
Héctor Díez  
Luigi Dragone  
Florence Dupin de St Cyr  
Gemma Bel Enguix  
Arturo Espinosa  
Bruno Feres de Souza  
Antonio J. Fernández  
Óscar Ferrández  
Reynaldo Félix  
Leticia Flores Pulido  
Per-Erik Forssen  
José E. Gallardo  
Juan Manuel García  
Mario García  
Miguel García  
Luciano García Bañuelos  
Karen A. García Gamboa  
Paola García Perera  
Luca Di Gaspero  
Marco Gavanelli  
Ma. del Pilar Gómez  
Jesús A. González  
Miguel González Mendoza  
Fernando Godínez  
Mario Graff  
Carlos Guillen Galván  
Scott Helmer  
Adrian Horia Dediu  
Marc Hull  
Luca Iocchi  
Wojtek Jamroga  
Dolores Jiménez López  
Sophia Katrenko  
Ingrid Kirschning A. 
Sébastien Konieczny  
Jerzy Kotowski  
Evelina Lamma  
Ricardo Landa Becerra  
João Leite  
Domenico Lembo  
Andrzej Lingas  
Miguel López  

Alejandra López  
Juan Carlos López Pimentel  
Oscar Luaces  
Ana Carolina Lorena  
Fernando Magán Muñoz  
Michael Maher  
Marco Maratea  
Alejandro Marcus  
Patricio Martínez Barco  
Francesco Masulli  
Stefano Mattoccia  
Yana Maximova  
Bertrand Mazure  
Patricia Melin  
Paola Mello  
Marco Mesiti  
Mónica Monachini  
Marco Montali  
Manuel Montes  
Marco A. Montes de Oca  
Oscar Montiel  
Jaime Mora Vargas  
Eduardo Morales  
Emmanuel Morin  
Rafael Muñoz 
Rafael Murrieta Cid 
Gonzalo Navarro 
Niels Netten 
Pascal Nicolas 
Juan Carlos Nieves 
Peter Novak 
Slawomir Nowaczyk 
Kenji Okuma 
Alberto Oliart 
Oscar Olmedo Aguirre 
Ivan Olmos Pined 
Magdalena Ortíz 
Mauricio Osorio 
Odile Papini 
Isaac Parra Ramirez 
Nelio Pastor Gómez 
Bernhard Peischl 
Marco Otilio Peña Díaz 
Carlos Mex Perera  
Carlos F. Pfeiffer-Celaya  
David Pinto  
José Ramón Quevedo  



XIV Organization 

 

J. Federico Ramírez Cruz  
Jorge Adolfo Ramírez Uresti  
Raúl V. Ramírez Velarde  
Orion F. Reyes Galaviz  
Francisco José Ribadas Pena  
Fabrizio Riguzzi  
Homero V. Rios-Figueroa  
Norma F. Roffe Samaniego  
Leonardo Romero Muñoz  
Roberto Rossi  
Olivier Roussel  
Stefano Rovetta  
Robert Santana  
Estela Saquete  
Roberto Sepúlveda  
Jasper Snoek  
Alejandro Sobrino  
Volker Sorge  
Claudia Soria  
Tristram Southey  
Oleg Starostenko  

Gerald Steinbauer  
Armando Suárez Cueto  
Ewa Szlachcic  
Gian Diego Tipaldi  
Paolo Torroni  
Gregorio Toscano Pulido  
Mars Valiev  
Fernando Velasco  
Vincent Vidal  
Mario A. Villalobos-Arias  
Julia Vogel  
Christel Vrain  
Jörg Weber  
Joseph N. Wilson  
Bob Woodham  
Pinar Yolum  
Gabriel Zachmann  
Ramón Zatarain Cabada  
Claudia Zepeda  
Yingqian Zhang 

Organizing Committee 

Honorary Chairs: Héctor Israel Ortiz-Ortiz 
Bulmaro Fuentes-Lemus 

General Local Organizing Committee: Roberto Acoltzi-Nava (Chair) 
Ernesto Daza-Ramírez 
Leoncio González-Hernández 
Nicolás Alonzo-Gutiérrez 

Tutorial Arrangements Committee: Jose Antonio Cruz-Zamora 
Federico Ramirez-Cruz 

Workshop Arrangements Committee: Nicolás Alonzo-Gutiérrez 
Lauro Carlos Payan-Reyes 

Finance and Sponsorship Committee: Kathy Laura Vargas-Matamoros (Chair) 
Marcial Molina-Sarmiento 
Yesenia Nohemí González-Meneses 
Joel Gómez-Quintero 
Blanca Estela Pedroza-Méndez 
Ma. del Rocío Ojeda-López 
José Juan Hernández-Mora 
Carlos Díaz-Gutiérrez 

Publicity Committee: Evaristo Romero-Lima (Chair) 
Orion Fausto Reyes-Galaviz 
Israel Méndez-Martínez  
Perfecto Malaquías Quintero-Flores 
Cristobal Medina-Barrera 



 Organization  

 

XV 

Logistics Committee: Eliut Flores-Jiménez (Chair) 
Miquelina Sánchez-Pulido 
Juan Ramos-Ramos 
José Antonio Cruz-Zamora 
Higinio Nava-Bautista 
Guadalupe Reyes-Gutiérrez 
Merced Pérez-Moreno 
José Federico Ramírez-Cruz 
José Ruperto Rodríguez-Lezama 
Eduardo Sánchez-Lucero 
Carlos Pérez-Corona 
Nicolás Alonzo-Gutiérrez 
Neptalín Zarate-Vázquez 

Webpage and Contact 

The MICAI series webpage is www.MICAI.org. The webpage of the Mexican 
Society for Artificial Intelligence, SMIA, is www.SMIA.org.mx. Contact options and 
additional information can be found on those webpages. 



Table of Contents

Artificial Intelligence Arrives to the 21st Century . . . . . . . . . . . . . . . . . . . . 1
Adolfo Guzman-Arenas

Knowledge Representation and Reasoning

Properties of Markovian Subgraphs of a Decomposable Graph . . . . . . . . . 15
Sung-Ho Kim

Pre-conceptual Schema: A Conceptual-Graph-Like Knowledge
Representation for Requirements Elicitation . . . . . . . . . . . . . . . . . . . . . . . . . 27

Carlos Mario Zapata Jaramillo, Alexander Gelbukh,
Fernando Arango Isaza

A Recognition-Inference Procedure for a Knowledge Representation
Scheme Based on Fuzzy Petri Nets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

Slobodan Ribarić, Nikola Pavešić
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Daniel Alejandro Garćıa-López, Karina Gutiérrez-Fragoso,
Wulfrano Arturo Luna-Ramı́rez, Gustavo Ortiz-Hernández,
Carlos Adolfo Piña-Garćıa
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Information Retrieval and Text Classification

Interlinguas: A Classical Approach for the Semantic Web. A Practical
Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 932
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XXVI Table of Contents

Adaptive Topical Web Crawling for Domain-Specific Resource
Discovery Guided by Link-Context . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 963

Tao Peng, Fengling He, Wanli Zuo, Changli Zhang

Evaluating Subjective Compositions by the Cooperation Between
Human and Adaptive Agents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 974

Chung-Yuan Huang, Ji-Lung Hsieh, Chuen-Tsai Sun,
Chia-Ying Cheng

Using Syntactic Distributional Patterns for Data-Driven Answer
Extraction from the Web . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 985

Alejandro Figueroa, John Atkinson

Applying NLP Techniques and Biomedical Resources to Medical
Questions in QA Performance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 996

Rafael M. Terol, Patricio Martinez-Barco, Manuel Palomar

Fast Text Categorization Based on a Novel Class Space Model . . . . . . . . . 1007
Yingfan Gao, Runbo Ma, Yushu Liu

A High Performance Prototype System for Chinese Text
Categorization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1017

Xinghua Fan

A Bayesian Approach to Classify Conference Papers . . . . . . . . . . . . . . . . . . 1027
Kok-Chin Khor, Choo-Yee Ting

An Ontology Based for Drilling Report Classification . . . . . . . . . . . . . . . . . 1037
Ivan Rizzo Guilherme, Adriane Beatriz de Souza Serapião,
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