Carl Edward Rasmussen
Heinrich H. Biilthoff
Martin A. Giese

Bernhard Scholkopf (Eds.)

Pattern
Recognition

26th DAGM Symposium
Tiibingen, Germany, August/September 2004
Proceedings

LNCS 3175

@ Springer




Carl Edward Rasmussen Heinrich H. Biilthoff
Martin A. Giese Bernhard Schélkopf (Eds.)

Pattern
Recognition

26th DAGM Symposium
Tiibingen, Germany, August 30 — September 1, 2004
Proceedings

@ Springer



Volume Editors

Carl Edward Rasmussen

Heinrich H. Biilthoff

Bernhard Schélkopf

Max Planck Institute for Biological Cybernetics

Postfach 2169, 72076 Tiibingen Germany

E-mail: {carl, heinrich.buelthoff, bernhard.schoelkopf}@tuebingen.mpg.de

Martin A. Giese

University Hospital Tiibingen, Department for Cognitive Neurology
Schaffhausenstr. 113, 72072 Tibingen, Germany

E-mail: martin.giese@uni-tuebingen.de

Library of Congress Control Number: 2004110897

CR Subject Classification (1998): 1.5, 1.4, 1.3.5,1.2.10,1.2.6, F.2.2

ISSN 0302-9743
ISBN 3-540-22945-0 Springer Berlin Heidelberg New York

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms or in any other way, and storage in data banks. Duplication of this publication
or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965,
in its current version, and permission for use must always be obtained from Springer. Violations are liable
to prosecution under the German Copyright Law.

Springer is a part of Springer Science+Business Media
springeronline.com

(© Springer-Verlag Berlin Heidelberg 2004
Printed in Germany

Typesetting: Camera-ready by author, data conversion by PTP-Berlin, Protago-TeX-Production GmbH
Printed on acid-free paper SPIN: 11310297 06/3142 543210



Lecture Notes in Computer Science

Commenced Publication in 1973
Founding and Former Series Editors:
Gerhard Goos, Juris Hartmanis, and Jan van Leeuwen

Editorial Board

David Hutchison
Lancaster University, UK

Takeo Kanade

Carnegie Mellon University, Pittsburgh, PA, USA
Josef Kittler

University of Surrey, Guildford, UK
Jon M. Kleinberg

Cornell University, Ithaca, NY, USA
Friedemann Mattern

ETH Zurich, Switzerland
John C. Mitchell

Stanford University, CA, USA
Moni Naor

Weizmann Institute of Science, Rehovot, Israel
Oscar Nierstrasz

University of Bern, Switzerland
C. Pandu Rangan

Indian Institute of Technology, Madras, India
Bernhard Steffen

University of Dortmund, Germany
Madhu Sudan

Massachusetts Institute of Technology, MA, USA
Demetri Terzopoulos

New York University, NY, USA
Doug Tygar

University of California, Berkeley, CA, USA
Moshe Y. Vardi

Rice University, Houston, TX, USA

Gerhard Weikum

Max-Planck Institute of Computer Science, Saarbruecken, Germany

3175



Lecture Notes in Computer Science

For information about Vols. 1-3077

please contact your bookseller or Springer

Vol. 3220: J.C. Lester, R.M. Vicari, F. Paraguagu (Eds.),
Intelligent Tutoring Systems. XXI, 920 pages. 2004.

Vol. 3208: H.J. Ohlbach, S. Schaffert (Eds.), Principles
and Practice of Semantic Web Reasoning. VII, 165 pages.
2004.

Vol. 3207: L.T. Jang, M. Guo, G.R. Gao, N.K. Jha, Zinbed-
ded and Ubiquitous Computing. XX, 1116 pages. 2004.

Vol. 3205: N. Davies, E. Mynatt, 1. Siio (Eds.), UbiComp
2004: Ubiquitous Computing. XVI, 452 pages. 2004.

Vol. 3198: G.-J. de Vreede, L.A. Guerrero, G. Marin
Ravent6s (Eds. ), Groupware: Design, Implementation and
Use. XI, 378 pages. 2004.

Vol. 3194: R. Camacho, R. King, A. Srinivasan (Eds.), In-
ductive Logic Programming. XI, 361 pages. 2004. (Sub-
series LNAI).

Vol. 3186: Z. Bellahséne, T. Milo, M. Rys, D. Suciu, R.
Unland (Eds.), Database and XML Technologies. X, 235
pages. 2004.

Vol. 3184: S. Katsikas, J. Lopez, G. Pernul (Eds.), Trust
and Privacy in Digital Business. XI, 299 pages. 2004.

Vol. 3183: R. Traunmiiller (Ed.), Electronic Government.
XIX, 583 pages. 2004.

Vol. 3182: K. Bauknecht, M. Bichler, B. Proll (Eds.), E-
Commerce and Web Technologies. XI, 370 pages. 2004.

Vol. 3178: W. Jonker, M. Petkovic (Eds.), Secure Data
Management. VIII, 219 pages. 2004.

Vol. 3177: Z.R. Yang, H. Yin, R. Everson (Eds.), Intelli-
gent Data Engineering and Automated Learning — IDEAL
2004. XVIII, 852 pages. 2004.

Vol. 3175: C.E. Rasmussen, H.H. Biilthoff, M.A. Giese, B.
Scholkopf (Eds.), Pattern Recognition. XVIII, 581 pages.
2004.

Vol. 3174: F. Yin, J. Wang, C. Guo (Eds.), Advances in
Neural Networks - ISNN 2004, XXXV, 1021 pages. 2004.

Vol. 3172: M. Dorigo, M. Birattari, C. Blum, L.
M.Gambardella, F. Mondada, T. Stiitzle (Eds.), Ant
Colony, Optimization and Swarm Intelligence. XII, 434
pages. 2004.

Vol. 3166: M. Rauterberg (Ed.), Entertainment Computing
—ICEC 2004. XXIII, 617 pages. 2004.

Vol. 3158: 1. Nikolaidis, M. Barbeau, E. Kranakis (Eds.),
Ad-Hoc, Mobile, and Wireless Networks. IX, 344 pages.
2004.

Vol. 3157: C. Zhang, H. W. Guesgen, W.K. Yeap (Eds.),
PRICAI 2004: Trends in Artificial Intelligence. XX, 1023
pages. 2004, (Subseries LNAI).

Vol. 3156: M. Joye, J.-J. Quisquater (Eds.), Cryptographic
Hardware and Embedded Systems - CHES 2004. X111, 455
pages. 2004.

Vol. 3155: P. Funk, P.A. Gonzélez Calero (Eds.), Advances
in Case-Based Reasoning. XIII, 822 pages. 2004. (Sub-
series LNAI).

Vol. 3154: R.L. Nord (Ed.), Software Product Lines. XTIV,
334 pages. 2004.

Vol. 3153: 1. Fiala, V. Koubek, J. Kratochvil (Eds.), Math-
ematical Foundations of Computer Science 2004. XIV,
902 pages. 2004.

Vol. 3152: M. Franklin (Ed.), Advances in Cryptology —
CRYPTO 2004. XI, 579 pages. 2004.

Vol. 3150: G.-Z. Yang, T. Jiang (Eds.), Medical Imaging
and Augmented Reality. XII, 378 pages. 2004.

Vol. 3149: M. Danelutto, M. Vanneschi, D. Laforenza
(Eds.), Euro-Par 2004 Parallel Processing. XXXIV, 1081
pages. 2004,

Vol. 3148: R. Giacobazzi (Ed.), Static Analysis. XI, 393
pages. 2004.

Vol. 3146: P. Erdi, A. Esposito, M. Marinaro, S. Scarpetta
(Eds.), Computational Neuroscience: Cortical Dynamics.
X1, 161 pages. 2004.

Vol. 3144: M, Papatriantafilou, P. Hunel (Eds.), Principles
of Distributed Systems. XI, 246 pages. 2004.

Vol. 3143: W. Liu, Y. Shi, Q. Li (Eds.), Advances in Web-
Based Learning — ICWL 2004. XIV, 459 pages. 2004.

Vol. 3142: J. Diaz, J. Karhumaki, A. Lepistd, D. Sannella
(Eds.), Automata, Languages and Programming. XIX,
1253 pages. 2004.

Vol. 3140: N. Koch, P. Fraternali, M. Wirsing (Eds.), Web
Engineering. XXI, 623 pages. 2004.

Vol. 3139:F. lida, R. Pfeifer, L. Steels, Y. Kuniyoshi (Eds.),
Embodied Artificial Intelligence. IX, 331 pages. 2004.
(Subseries LNAI).

Vol. 3138: A. Fred, T. Caelli, R.PW. Duin, A. Campilho,
D.d. Ridder (Eds.), Structural, Syntactic, and Statistical
Pattern Recognition. XXII, 1168 pages. 2004.

Vol. 3137: P. De Bra, W. Nejdl (Eds.), Adaptive Hyperme-
dia and Adaptive Web-Based Systems. XIV, 442 pages.
2004,

Vol. 3136: F. Meziane, E. Métais (Eds. ), Natural Language
Processing and Information Systems. XII, 436 pages.
2004.

Vol. 3134: C. Zannier, H. Erdogmus, L. Lindstrom (Eds.),
Extreme Programming and Agile Methods - XP/Agile
Universe 2004. X1V, 233 pages. 2004.

Vol. 3133: A.D. Pimentel, S. Vassiliadis (Eds.), Computer
Systems: Architectures, Modeling, and Simulation. XIII,
562 pages. 2004.

Vol. 3132: B. Demoen, V. Lifschitz (Eds. ), Logic Program-
ming. XII, 480 pages. 2004.



Vol. 3131: V. Torra, Y. Narukawa (Eds.), Modeling De-
cisions for Artificial Intelligence. X1, 327 pages. 2004.
(Subseries LNAI).

Vol. 3130: A. Syropoulos, K. Berry, Y. Haralambous, B.
Hughes, S. Peter, J. Plaice (Eds.), TeX, XML, and Digital
Typography. VIII, 265 pages. 2004.

Vol. 3129: Q. Li, G. Wang, L. Feng (Eds.), Advances
in Web-Age Information Management. XVII, 753 pages.
2004.

Vol. 3128: D. Asonov (Ed.), Querying Databases Privately.
IX, 115 pages. 2004.
Vol. 3127: K.E. Wolff, H.D. Pfeiffer, H.S. Delugach (Eds.),

Conceptual Structures at Work. X1, 403 pages. 2004. (Sub-
series LNAI).

Vol. 3126: P. Dini, P. Lorenz, J.N.d. Souza (Eds.), Service
Assurance with Partial and Intermittent Resources. XI,
312 pages. 2004.

Vol. 3125: D. Kozen (Ed.), Mathematics of Program Con-
struction. X, 401 pages. 2004.

Vol. 3124: JN. de Souza, P. Dini, P. Lorenz (Eds.),
Telecommunications and Networking - ICT 2004. XXVI,
1390 pages. 2004.

Vol. 3123: A. Belz, R. Evans, P. Piwek (Eds.), Natural Lan-
guage Generation. X, 219 pages. 2004. (Subseries LNAI).
Vol. 3122: K. Jansen, S. Khanna, J.D.P. Rolim, D. Ron
(Eds.), Approximation, Randomization, and Combinato-
rial Optimization. IX, 428 pages. 2004.

Vol. 3121: S. Nikoletseas, J.D.P. Rolim (Eds.), Algorith-
mic Aspects of Wireless Sensor Networks. X, 201 pages.
2004.

Vol. 3120: J. Shawe-Taylor, Y. Singer (Eds.), Learning
Theory. X, 648 pages. 2004. (Subseries LNAI).

Vol. 3118: K. Miesenberger, J. Klaus, W. Zagler, D. Burger
(Eds.), Computer Helping People with Special Needs.
XXIII, 1191 pages. 2004.

Vol. 3116: C. Rattray, S. Maharaj, C. Shankland (Eds. ), Al-

gebraic Methodology and Software Technology. XI, 569
pages. 2004.

Vol. 3114; R. Alur, D.A. Peled (Eds.), Computer Aided
Verification. XII, 536 pages. 2004.

Vol. 3113; J. Karhumaki, H. Maurer, G. Paun, G. Rozen-
berg (Eds.), Theory Is Forever. X, 283 pages. 2004.

Vol. 3112: H. Williams, L. MacKinnon (Eds.), Key Tech-
nologies for Data Management. XII, 265 pages. 2004.
Vol. 3111: T. Hagerup, J. Katajainen (Eds.), Algorithm
Theory - SWAT 2004. X1, 506 pages. 2004,

Vol. 3110: A. Juels (Ed.), Financial Cryptography. X1, 281
pages. 2004.

Vol. 3109: S.C. Sahinalp, S. Muthukrishnan, U. Dogrusoz
(Eds.), Combinatorial Pattern Matching. XII, 486 pages.
2004. :

Vol. 3108: H. Wang, J. Pieprzyk, V. Varadharajan (Eds.),
Information Security and Privacy. XII, 494 pages. 2004.
Vol. 3107: J. Bosch, C. Krueger (Eds.), Software Reuse:
Methods, Techniques and Tools. XI, 339 pages. 2004.

Vol. 3106: K.-Y. Chwa, J.I. Munro (Eds.), Computing and
Combinatorics. XIII, 474 pages. 2004.

Vol. 3105: S. Gobel, U. Spierling, A. Hoffmann, 1. Iurgel,
O. Schneider, J. Dechauy, A. Feix (Eds.), Technologies for
Interactive Digital Storytelling and Entertainment. XVI,
304 pages. 2004.

Vol. 3104: R. Kralovic, O. Sykora (Eds.), Structural In-
formation and Communication Complexity. X, 303 pages.
2004.

Vol. 3103: K. Deb, e. al. (Eds.), Genetic and Evolutionary
Computation — GECCO 2004. XLIX, 1439 pages. 2004.

Vol. 3102: K. Deb, e. al. (Eds.), Genetic and Evolutionary
Computation — GECCO 2004. L, 1445 pages. 2004.

Vol. 3101: M. Masoodian, S. Jones, B. Rogers (Eds.),
Computer Human Interaction. XIV, 694 pages. 2004,
Vol. 3100: J.F. Peters, A. Skowron, J.W. Grzymata-Busse,
B. Kostek, R.W. Swiniarski, M.S. Szczuka (Eds.), Trans-
actions on Roug!: Jets 1. X, 405 pages. 2004.

Vol. 3099: J. Cortadella, W. Reisig (Eds.), Applications
and Theory of Petri Nets 2004. X1, 505 pages. 2004,

Vol. 3098: J. Desel, W. Reisig, G. Rozenberg (Eds.), Lec-
tures on Concurrency and Petri Nets. VIII, 849 pages.
2004.

Vol. 3097: D. Basin, M. Rusinowitch (Eds.), Automated
Reasoning. XII, 493 pages. 2004. (Subseries LNAI).
Vol. 3096: G. Melnik, H. Holz (Eds.), Advances in Learn-
ing Software Organizations. X, 173 pages. 2004,

Vol. 3095: C. Bussler, D. Fensel, M.E. Orlowska, J. Yang
(Eds.), Web Sarvices, E-Business, and the Semantic Web.
X, 147 pages. 2004.

Vol. 3094: A. Nuirnberger, M. Detyniecki (Eds.), Adaptive
Multimedia Retrieval. VIII, 229 pages. 2004.

Vol. 3093: S. Katsikas, S. Gritzalis, J. Lopez (Eds.), Public
Key Infrastructure. XIII, 380 pages. 2004.

Vol. 3092: J. Eckstein, H. Baumeister (Eds. ), Extreme Pro-

gramming and Agile Processes in Software Engineering.
XVI, 358 pages. 2004.

Vol. 3091: V. van Oostrom (Ed.), Rewriting Techniques-
and Applications. X, 313 pages. 2004.

Vol. 3089: M. Jakobsson, M. Yung, J. Zhou (Eds.), Applied
Cryptography and Network Security. XIV, 510 pages.
2004.

Vol. 3087: D. Maltoni, A.K. Jain (Eds.), Biometric Au-
thentication. XIII, 343 pages. 2004.

Vol. 3086: M. Odersky (Ed.), ECOOP 2004 — Object-
Oriented Programming. XIII, 611 pages. 2004.

Vol. 3085: S. Berardi, M. Coppo, F. Damiani (Eds.), Types
for Proofs and Programs. X, 409 pages. 2004.

Vol. 3084: A. Persson, J. Stirna (Eds.), Advanced Infor-
mation Systems Engineering. XIV, 596 pages. 2004.

Vol. 3083: W. Emmerich, A.L. Wolf (Eds.), Component
Deployment. X, 249 pages. 2004.

Vol. 3080: J. Desel, B. Pernici, M. Weske (Eds.), Business
Process Management. X, 307 pages. 2004.

Vol. 3079: Z. Mammeri, P. Lorenz (Eds.), High Speed
Networks and Multimedia Communications. XVIII, 1103
pages. 2004.

Vol. 3078: S. Cotin, D.N. Metaxas (Eds.), Medical Simu-
lation. XVI, 296 pages. 2004.



Preface

We are delighted to present the proceedings of DAGM 2004, and wish to ex-
press our gratitude to the many people whose efforts made the success of the
conference possible. We received 146 contributions of which we were able to ac-
cept 22 as oral presentations and 48 as posters. Each paper received 3 reviews,
upon which decisions were based. We are grateful for the dedicated work of the
38 members of the program committee and the numerous referees. The careful
review process led to the exciting program which we are able to present in this
volume.

Among the highlights of the meeting were the talks of our four invited speak-
ers, renowned experts in areas spanning learning in theory, in vision and in
robotics:

— William T. Freeman, Artificial Intelligence Laboratory, MIT: Sharing Fea-
tures for Multi-class Object Detection

— Pietro Perona, Caltech: Towards Unsupervised Learning of Object Categories

— Stefan Schaal, Department of Computer Science, University of Southern Cal-
ifornia: Real-Time Statistical Learning for Humanoid Robotics

— Vladimir Vapnik, NEC Research Institute: Empirical Inference

We are grateful for economic support from Honda Research Institute Europe,
ABW GmbH, Transtec AG, DaimlerChrysler, and Stemmer Imaging GmbH,
which enabled us to finance best paper prizes and a limited number of travel
grants. Many thanks to our local support Sabrina Nielebock and Dagmar Maier,
who dealt with the unimaginably diverse range of practical tasks involved in
planning a DAGM symposium. Thanks to Richard van de Stadt for providing
excellent software and support for handling the reviewing process. A special
thanks goes to Jeremy Hill, who wrote and maintained the conference website.
Without all of your dedicated contributions, the successful 26th DAGM Sympo-
sium in Tiibingen would not have been possible.

June 2004 Carl Edward Rasmussen, Heinrich H. Biilthoff,
Martin A. Giese and Bernhard Scholkopf
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