
Lecture Notes in Computer Science 7346
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

Alfred Kobsa
University of California, Irvine, CA, 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
TU Dortmund University, Germany

Madhu Sudan
Microsoft Research, Cambridge, MA, USA

Demetri Terzopoulos
University of California, Los Angeles, CA, USA

Doug Tygar
University of California, Berkeley, CA, USA

Gerhard Weikum
Max Planck Institute for Informatics, Saarbruecken, Germany



Ullrich Köthe Annick Montanvert
Pierre Soille (Eds.)

Applications of
Discrete Geometry and
Mathematical Morphology

First International Workshop, WADGMM 2010
Istanbul, Turkey, August 22, 2010
Revised Selected Papers

13



Volume Editors

Ullrich Köthe
University of Heidelberg
Heidelberg Collaboratory for Image Processing
Speyerer Strasse 6, 69115 Heidelberg, Germany
E-mail: ullrich.koethe@iwr.uni-heidelberg.de

Annick Montanvert
GIPSA-lab
961, rue de la Houille Blanche
38402 Saint Martin d’Hères cedex, France
E-mail: annick.montanvert@gipsa-lab.grenoble-inp.fr

Pierre Soille
European Commission
Joint Research Centre
Via E. Fermi, 2749
21027 Ispra (Va), Italy
E-mail: pierre.soille@jrc.ec.europa.eu

ISSN 0302-9743 e-ISSN 1611-3349
ISBN 978-3-642-32312-6 e-ISBN 978-3-642-32313-3
DOI 10.1007/978-3-642-32313-3
Springer Heidelberg Dordrecht London New York

Library of Congress Control Number: 2012943171

CR Subject Classification (1998): I.4, I.2.10, I.3.5, I.5, H.2-3, J.3

LNCS Sublibrary: SL 6 – Image Processing, Computer Vision, Pattern Recognition,
and Graphics

© Springer-Verlag Berlin Heidelberg 2012
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.
The use of general descriptive names, registered names, trademarks, etc. in this publication does not imply,
even in the absence of a specific statement, that such names are exempt from the relevant protective laws
and regulations and therefore free for general use.

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India

Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com)



Preface

Discrete geometry and mathematical morphology play essential roles in image
analysis, computer graphics, pattern recognition, shape modeling, and computer
vision because they acknowledge, from the outset, the inherently discrete na-
ture of the data to be processed and thus provide theoretical sound, yet com-
putationally efficient frameworks for digital image analysis in two and higher
dimensional spaces. Important recent results include methods for the represen-
tation and analysis of topological maps, fast algorithms for three-dimensional
skeletons, topological watersheds, connected filters, and hierarchical image seg-
mentation, as well as application-specific ones in areas such as remote sensing,
medical imaging, and document analysis.

The successful DGCI conference series (“Discrete Geometry for Computer Im-
agery”) has become the main forum for experts in the field of discrete geometry.
However, no corresponding forum for the exchange of ideas between experts and
potential users existed to date. The same applies to mathematical morphology
where the main conference ISMM (“International Symposium on Mathematical
Morphology”) is mainly targeted at experts in a similar way.

The First Workshop on Applications of Discrete Geometry and Mathemat-
ical Morphology (WADGMM 2010) was held at the International Conference
on Pattern Recognition (ICPR) 2010 in Istanbul in order to close this gap. It
was specifically designed to promote interchange and collaboration between ex-
perts in discrete geometry/mathematical morphology and potential users of these
methods from other fields of image analysis and pattern recognition. It comprised
four invited review talks by leading researchers in the field and 18 poster pre-
sentations of new research results that had been selected among 25 submissions.
This volume presents greatly enhanced and thoroughly reviewed versions of se-
lected contributions that nicely reflect the diversity of discrete geometry and
mathematical morphology applications and offer, as we hope, a variety of useful
tools for the image analysis practitioner.

The workshop was organized by the Technical Committee 18 on Discrete
Geometry of the International Association for Pattern Recognition (IAPR). We
would like to take the opportunity to thank IAPR for their continuing sup-
port of our activities. We are also very grateful to the Organizing and Program
Committees, who did a great job in making WADGMM 2010 a success. Last
but not least, many thanks go to the authors and to the invited speakers (Peer
Stelldinger, David Coeurjolly, Jacques-Olivier Lachaud, Laurent Najman, and
Pierre Soille) who kindly accepted our invitation to present their work at the
workshop and in this extended volume.

June 2012 Ullrich Köthe
Annick Montanvert

Pierre Soille



Organization

Scientific Committee
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