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Preface

First of all, we want to congratulate two new research communities from Mex-
ico and Brazil that have recently joined the Iberoamerican community and the
International Association for Pattern Recognition. We believe that the series
of congresses that started as the “Taller Iberoamericano de Reconocimiento de
Patrones (TIARP)”, and later became the “Iberoamerican Congress on Pattern
Recognition (CIARP)”, has contributed to these group consolidation efforts. We
hope that in the near future all the Iberoamerican countries will have their
own groups and associations to promote our areas of interest; and that these
congresses will serve as the forum for scientific research exchange, sharing of ex-
pertise and new knowledge, and establishing contacts that improve cooperation
between research groups in pattern recognition and related areas.

CIARP 2004 (9th Iberoamerican Congress on Pattern Recognition) was the
ninth in a series of pioneering congresses on pattern recognition in the Iberoamer-
ican community. As in the previous year, CIARP 2004 also included worldwide
participation. It took place in Puebla, Mexico. The aim of the congress was
to promote and disseminate ongoing research and mathematical methods for
pattern recognition, image analysis, and applications in such diverse areas as
computer vision, robotics, industry, health, entertainment, space exploration,
telecommunications, data mining, document analysis, and natural language pro-
cessing and recognition, to name a few.

CIARP 2004 was organized by the Computer Science Department of the Na-
tional Institute of Astrophysics, Optics and Electronics (INAOE), the Center for
Computing Research of the National Polytechnic Institute (CIC-IPN) and the
University of Las Americas, Puebla (UDLAP), and was sponsored by the Insti-
tute of Cybernetics, Mathematics and Physics of Cuba (ICIMAF), the Center of
Applications of Advanced Technology of Cuba (CENATAV), the University of
La Salle, Mexico (ULSA), the Autonomous University of Puebla (BUAP), the
International Association for Pattern Recognition (IAPR), the Cuban Associa-
tion for Pattern Recognition (ACRP), the Portuguese Association for Pattern
Recognition (APRP), the Spanish Association for Pattern Recognition and Im-
age Analysis (AERFAI), the Special Interest Group on Pattern Recognition of
the Brazilian Computer Society (SIGPR-SBC), and the Mexican Association for
Computer Vision, Neurocomputing and Robotics (MACVNR).

We received contributions from 18 countries. In total 158 papers were sub-
mitted, out of which 87 were accepted for publication in these proceedings and
for presentation at the conference. The review process was carried out by the
Scientific Committee, each paper being assessed by at least two reviewers who,
in conjunction with other reviewers prepared an excellent selection dealing with
ongoing research. We are especially indebted to them for their efforts and the
quality of the reviews.



VI Preface

Three professors were invited to give keynote addresses on topics in pattern
recognition: Dr. Josef Kittler, Professor at the School of Electronics and Phys-
ical Sciences, University of Surrey, UK, Dr. Alberto Del Bimbo, University of
Florence, Italy, and Dr. Eduardo Bayro Corrochano, Computer Science Depart-
ment, Center of Research and Advanced Studies, Guadalajara, Mexico.

We would like to thank the members of the organizing committee for their
enormous efforts that allowed for an excellent conference and proceedings.

October 2004 Alberto Sanfeliu
José Francisco Mart́ınez-Trinidad

Jesús Ariel Carrasco-Ochoa
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Goldfarb, L. University of New Brunswick, Canada
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Mexico
Novovicova, J. Institute of Information Theory and

Automation, Czech Republic
Padilha, A.J.M.N. Universidade do Porto, Portugal
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Gil-Rodŕıguez, José Luis Urcid Serrano, Gonzalo
Medina Urrea, Alfonso Villaseñor Pineda Luis

Sponsoring Institutions

Institute of Cybernetics, Mathematics and Physics of Cuba (ICIMAF)
Center of Applications of Advanced Technology of Cuba (CENATAV)
University of La Salle, Mexico (ULSA)
Autonomous University of Puebla, Mexico (BUAP)
International Association for Pattern Recognition (IAPR)
Cuban Association for Pattern Recognition (ACRP)
Portuguese Association for Pattern Recognition (APRP)
Spanish Association for Pattern Recognition and Image Analysis (AERFAI)
Special Interest Group on PR of the Brazilian Computer Society (SIGPR-SBC)
Mexican Association for Computer Vision,

Neurocomputing and Robotics (MACVNR)



Table of Contents

Use of Context in Automatic Annotation of Sports Videos . . . . . . . . . . . . . . 1
Ilias Kolonias, William Christmas, and Josef Kittler

Content Based Retrieval of 3D Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Alberto Del Bimbo and Pietro Pala

Clifford Geometric Algebra:
A Promising Framework for Computer Vision, Robotics and Learning . . . . 25

Eduardo Bayro-Corrochano

Adaptive Color Model for Figure-Ground Segmentation
in Dynamic Environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

Francesc Moreno-Noguer and Alberto Sanfeliu

Real-Time Infrared Object Tracking Based on Mean Shift . . . . . . . . . . . . . . . 45
Cheng Jian and Yang Jie

Optimal Positioning of Sensors in 2D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
Andrea Bottino and Aldo Laurentini

Computer Vision Algorithms Versus Traditional Methods
in Food Technology: The Desired Correlation . . . . . . . . . . . . . . . . . . . . . . . . . . 59

Andrés Caro Lindo, Pablo Garćıa Rodŕıguez, Maŕıa Mar Ávila,
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and Rafael Escarela-Perez

Structural Pattern Recognition for Industrial Machine Sounds
Based on Frequency Spectrum Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287

Yolanda Bolea, Antoni Grau, Arthur Pelissier, and Alberto Sanfeliu

An Extended Speech De-noising Method
Using GGM-Based ICA Feature Extraction . . . . . . . . . . . . . . . . . . . . . . . . . . . 296

Wei Kong, Yue Zhou, and Jie Yang

Spanning Tree Recovery via Random Walks in a Riemannian Manifold . . . 303
Antonio Robles-Kelly and Edwin R. Hancock



XIV Table of Contents

Discriminant Projections Embedding for Nearest Neighbor Classification . . 312
Petia Radeva and Jordi Vitrià
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and Jesús Ariel Carrasco-Ochoa

Refined Method for the Fast and Exact Computation
of Moment Invariants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487

Humberto Sossa and Jan Flusser

Skeletonization of Gray-Tone Images Based on Region Analysis . . . . . . . . . . 495
Luca Serino

JSEG Based Color Separation of Tongue Image
in Traditional Chinese Medicine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 503

Yonggang Wang, Yue Zhou, Jie Yang, and Yiqin Wang



XVI Table of Contents

Estimation of High Resolution Images and Registration Parameters
from Low Resolution Observations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 509

Salvador Villena, Javier Abad, Rafael Molina,
and Aggelos K. Katsaggelos

Automatic Lung Surface Registration Using Selective Distance Measure
in Temporal CT Scans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 517

Helen Hong, Jeongjin Lee, Kyung Won Lee, and Yeong Gil Shin

An Enhancement to the Constant Range Method
for Nonuniformity Correction of Infrared Image Sequences . . . . . . . . . . . . . . . 525

Jorge E. Pezoa, Sergio N. Torres, Juan P. Córdova,
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