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Preface

This volume contains the papers presented at the 14th International Conference
on Computer Analysis of Images and Patterns (CAIP 2011) held in Seville during
August 29–31, 2011.

The first CAIP conference was in 1985 in Berlin. Since then CAIP has been
organized biennially in different cities around Europe: Wismar, Leipzig, Dresden,
Budapest, Prague, Kiel, Ljubljana, Warsaw, Groningen, Versailles, Vienna and
Münster.

Following the spirit of the previous meetings, the 14th CAIP was conceived
as a period of active interaction among the participants, with emphasis on
exchanging ideas and on cooperation.

This year, 286 full scientific papers from 52 countries were submitted, of which
138 were accepted for presentation based on the positive scientific reviews. All
the papers have been revised by, at least, two reviewers and, most of them by
three.

The accepted papers were presented during the conference either as oral pre-
sentations or as posters in the single-track scientific program. Oral presentations
allowed the authors to reach a large number of participants, while posters al-
lowed for a more intense scientific interaction. We tried to continue the tradition
of CAIP in providing a forum for scientific exchange at a high-quality level.

Two internationally recognized speakers accepted our invitation to present a
stimulating research topic this year: Peter Sturm, INRIA Grenoble (France) and
Facundo Memoli, Stanford University (USA).

Indeed, these proceedings are divided into two volumes, 6854 and 6855, where
the index has been structured following the topics and program of the conference.

We are grateful for the great work realized by the Program Committee and
additional reviewers. We especially thank the PRIP and CATAM members, who
made a big effort to help.

We appreciate our sponsors for their direct and indirect financial support and
Springer for giving us the opportunity to continue publishing CAIP proceedings
in the LNCS series.

Finally, many thanks go to our local support team and, mainly, to Maŕıa
José Jiménez Rodŕıguez for her huge and careful work of supervision of almost
all the tasks of the Organizing Committee.

August 2011 Ainhoa Berciano
Daniel Diaz-Pernil
Walter Kropatsch

Helena Molina-Abril
Pedro Real
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Paulo André Vechiatto Miranda

Kernelising the Ihara Zeta Function . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219
Furqan Aziz, Richard C. Wilson, and Edwin R. Hancock

A Hypergraph-Based Approach to Feature Selection . . . . . . . . . . . . . . . . . . 228
Zhihong Zhang and Edwin R. Hancock

Curves, Surfaces and Objects beyond 2 Dimensions

Hypersurface Fitting via Jacobian Nonlinear PCA on Riemannian
Space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236

Jun Fujiki and Shotaro Akaho

A Robust Approach to Multi-feature Based Mesh Segmentation Using
Adaptive Density Estimation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244

Tilman Wekel and Olaf Hellwich

Shape Description by Bending Invariant Moments . . . . . . . . . . . . . . . . . . . . 253
Paul L. Rosin

Fast Shape Re-ranking with Neighborhood Induced Similarity
Measure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261

Chunyuan Li, Changxin Gao, Sirui Xing, and
Abdessamad Ben Hamza

Dynamic Radial Contour Extraction by Splitting Homogeneous
Areas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269

Christopher Malon and Eric Cosatto

Robust Hyperplane Fitting Based on k -th Power Deviation and
α-Quantile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 278

Jun Fujiki, Shotaro Akaho, Hideitsu Hino, and Noboru Murata



XII Table of Contents – Part I

Geo-topological Analysis of Images

Incremental-Decremental Algorithm for Computing AT-Models and
Persistent Homology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286

Rocio Gonzalez-Diaz, Adrian Ion, Maria Jose Jimenez, and
Regina Poyatos

Persistent Betti Numbers for a Noise Tolerant Shape-Based Approach
to Image Retrieval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294

Patrizio Frosini and Claudia Landi

A Spanning Tree-Based Human Activity Prediction System Using Life
Logs from Depth Silhouette-Based Human Activity Recognition . . . . . . . 302

Md. Zia Uddin, Kyung Min Byun, Min Hyoung Cho, Soo Yeol Lee,
Gon Khang, and Tae-Seong Kim

Characterizing Obstacle-Avoiding Paths Using Cohomology Theory . . . . 310
Pawe�l D�lotko, Walter G. Kropatsch, and Hubert Wagner

MAESTRO: Making Art-Enabled Sketches through Randomized
Operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 318

Subhro Roy, Rahul Chatterjee, Partha Bhowmick, and
Reinhard Klette

Kernel Methods

Improved Working Set Selection for LaRank . . . . . . . . . . . . . . . . . . . . . . . . . 327
Matthias Tuma and Christian Igel

Multi-task Learning via Non-sparse Multiple Kernel Learning . . . . . . . . . . 335
Wojciech Samek, Alexander Binder, and Motoaki Kawanabe

Multiple Random Subset-Kernel Learning . . . . . . . . . . . . . . . . . . . . . . . . . . . 343
Kenji Nishida, Jun Fujiki, and Takio Kurita

Getting Robust Observation for Single Object Tracking: A Statistical
Kernel-Based Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351

Mohd Asyraf Zulkifley and Bill Moran

Image and Video Indexing and Database Retrieval

Visual Words on Baggage X-Ray Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360
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Rémy Bulot

Histogram-Based Optical Flow for Functional Imaging in
Echocardiography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477

Sönke Schmid, Daniel Tenbrinck, Xiaoyi Jiang, Klaus Schäfers,
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