
Lecture Notes in Computer Science 4291
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
University of California, Los Angeles, CA, 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



George Bebis Richard Boyle
Bahram Parvin Darko Koracin
Paolo Remagnino Ara Nefian
Gopi Meenakshisundaram Valerio Pascucci
Jiri Zara Jose Molineros
Holger Theisel Thomas Malzbender (Eds.)

Advances in
Visual Computing

Second International Symposium, ISVC 2006
Lake Tahoe, NV, USA, November 6-8, 2006
Proceedings, Part I

13



Volume Editors

George Bebis
University of Nevada, Reno, USA, E-mail: bebis@cse.unr.edu

Richard Boyle
NASA Ames Research Center, CA, USA, E-mail: Richard.Boyle@nasa.gov

Bahram Parvin
Lawrence Berkeley National Laboratory, CA, USA, E-mail: parvin@hpcrd.lbl.gov

Darko Koracin
Desert Research Institute, Reno, NV, USA, E-mail: darko@dri.edu

Paolo Remagnino
DIRC, Kingston University, UK, E-mail: P.Remagnino@kingston.ac.uk

Ara Nefian
Intel, Santa Clara, CA, USA, E-mail: ara.nefian@intel.com

Gopi Meenakshisundaram
University of California at Irvine, CA, USA, E-mail: gopi@ics.uci.edu

Valerio Pascucci
Lawerence Livermore National Laboratory, USA, E-mail: pascucci1@llnl.gov

Jiri Zara
Czech Technical University in Prague, E-mail: zara@fel.cvut.cz

Jose Molineros
Rockwell Scientific, CA, USA, E-mail: jmolineros@rwsc.com

Holger Theisel
Max-Planck Institut für Informatik, Germany, E-mail: theisel@mpi-sb.mpg.de

Thomas Malzbender
Hewlett Packard Labs, Palo Alto, CA, USA, E-mail: malzbend@hpl.hp.com

Library of Congress Control Number: 2006935880

CR Subject Classification (1998): I.4, I.5, I.2.10, I.3.5, I.2.6, F.2.2

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

ISSN 0302-9743
ISBN-10 3-540-48628-3 Springer Berlin Heidelberg New York
ISBN-13 978-3-540-48628-2 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

springer.com

© Springer-Verlag Berlin Heidelberg 2006
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper SPIN: 11919476 06/3142 5 4 3 2 1 0



Preface

It is with great pleasure that we welcome you all to the proceedings of the 2nd
International Symposium on Visual Computing (ISVC 2006) held in Lake Tahoe.
Following a successful meeting last year, we witnessed a much stronger and more
productive event this year. ISVC offers a common umbrella for the four main
areas of visual computing including vision, graphics, visualization, and virtual
reality. Its goal is to provide a forum for researchers, scientists, engineers and
practitioners throughout the world to present their latest research findings, ideas,
developments and applications in the broader area of visual computing.

This year, the program consisted of 13 oral sessions, one poster session, ten
special tracks, and six keynote presentations. The response to the call for pa-
pers was very strong. We received more than twice the papers received last
year. Specifically, we received over 280 submissions for the main symposium
from which we accepted 65 papers for oral presentation (23% acceptance) and
56 papers for poster presentation (20% acceptance). Special track papers were
solicited separately through the Organizing and Program Committees of each
track. A total of 57 papers were accepted for presentation in the special tracks.

All papers were reviewed with an emphasis on potential to contribute to the
state of the art in the field. Selection criteria included accuracy and originality
of ideas, clarity and significance of results, and presentation quality. The review
process was quite rigorous, involving two to three independent blind reviews
followed by several days of discussion. During the discussion period we tried
to correct anomalies and errors that might have existed in the initial reviews.
Despite our efforts, we recognize that some papers worthy of inclusion may have
not been included in the program. We offer our sincere apologies to authors
whose contributions might have been overlooked.

We wish to thank everybody who submitted their work to ISVC 2006 for
review. It was because of their contributions that we succeeded in having a tech-
nical program of high scientific quality. In particular, we would like to thank
the ISVC 2006 area Chairs, the organizing institutions (UNR, DRI, LBNL, and
NASA Ames), our industrial sponsors (Intel, DigitalPersona, Equinox, Ford,
Siemens, Hewlett Packard, NVIDIA, MERL, UtopiaCompression), the inter-
national Program Committee, the special track organizers and their Program
Committees, the keynote speakers, the reviewers, and especially the authors
that contributed their work to the symposium. In particular, we would like to
thank Siemens who kindly offered the best paper award this year.

We sincerely hope that the proceedings of ISVC 2006 will offer opportunities
for professional growth.

August 2006 ISVC 2006 Steering Committee and Area Chairs
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Simulation of Diabetic Retinopathy Neovascularization in Color
Digital Fundus Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421

Xinyu Xu, Baoxin Li, Jose F. Florez, Helen K. Li

Mesh Optimisation Using Edge Information in Feature-Based Surface
Reconstruction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 434

Jun Liu, Roger Hubbold

Finite Sample Bias of Robust Scale Estimators in Computer Vision
Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445

Reza Hoseinnezhad, Alireza Bab-Hadiashar, David Suter

Flexible Segmentation and Smoothing of DT-MRI Fields Through
a Customizable Structure Tensor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455

Thomas Schultz, Bernhard Burgeth, Joachim Weickert

Using Visualizations to Support Design and Debugging in Virtual
Reality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 465

Cara Winterbottom, Edwin Blake, James Gain

Strategies for Part-Based Shape Analysis Using Skeletons . . . . . . . . . . . . . . 475
Wooi-Boon Goh

Automatic Learning of Articulated Skeletons from 3D Marker
Trajectories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 485

Edilson de Aguiar, Christian Theobalt, Hans-Peter Seidel



Table of Contents – Part I XXI

Real Time Hand Gesture Recognition Including Hand Segmentation
and Tracking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 495

Thomas Coogan, George Awad, Junwei Han, Alistair Sutherland

Physically-Based Real-Time Diffraction Using Spherical Harmonics . . . . . . 505
Clifford Lindsay, Emmanuel Agu

3D Segmentation of Mammospheres for Localization Studies . . . . . . . . . . . . 518
Ju Han, Hang Chang, Qing Yang, Mary Helen Barcellos-Hoff,
Bahram Parvin

Viewpoint Selection for Angiographic Volume . . . . . . . . . . . . . . . . . . . . . . . . . 528
Ming-Yuen Chan, Huamin Qu, Yingcai Wu, Hong Zhou

Recognizing Action Primitives in Complex Actions Using Hidden
Markov Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 538

V. Krüger

Polyhedrization of Discrete Convex Volumes . . . . . . . . . . . . . . . . . . . . . . . . . . 548
Valentin E. Brimkov, Reneta Barneva

Automatic Camera Calibration and Scene Reconstruction
with Scale-Invariant Features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 558

Jun Liu, Roger Hubbold

Surface Fitting to Curves with Energy Control . . . . . . . . . . . . . . . . . . . . . . . . 569
Wen-Ke Wang, Hui Zhang, Jun-Hai Yong, Jia-Guang Sun

Blob Tracking with Adaptive Feature Selection and Accurate Scale
Determination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579

Jingping Jia, David Feng, Yanmei Chai, Rongchun Zhao,
Zheru Chi

Self-Calibration with Two Views Using the Scale-Invariant Feature
Transform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 589

Jae-Ho Yun, Rae-Hong Park

Improved Face Recognition Using Extended Modular Principal
Component Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 599

Changhan Park, Inho Paek, Joonki Paik

Shape Reconstruction by Line Voting in Discrete Space . . . . . . . . . . . . . . . . 608
Kosuke Sato, Atsushi Imiya, Tomoya Sakai



XXII Table of Contents – Part I

Characterization of the Closest Discrete Approximation of a Line
in the 3-Dimensional Space . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618

J.-L. Toutant

Margin Maximizing Discriminant Analysis for Multi-shot Based Object
Recognition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628

Hui Kong, Eam Khwang Teoh, Pengfei Xu

A Novel 3D Statistical Shape Model for Segmentation of Medical
Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638

Zheen Zhao, Eam Khwang Teoh

Scale Consistent Image Completion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 648
Michal Holtzman-Gazit, Irad Yavneh

EXDRAP: An Extended Dead Reckoning Architectural Pattern
for the Development of Web-Based DVE Applications . . . . . . . . . . . . . . . . . 660

Nerssi Nasiri Amini, Mostafa Haghjoo
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D. Martinec, J. Kostková, T. Pajdla, J. Matas, R. Šára

Hierarchical Image Database Navigation on a Hue Sphere . . . . . . . . . . . . . 814
Gerald Schaefer, Simon Ruszala

Image-Based Informatics for Preclinical Biomedical
Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 824

Kenneth W. Tobin, Deniz Aykac, V. Priya Govindasamy,
Shaun S. Gleason, Jens Gregor, Thomas P. Karnowski,
Jeffery R. Price, Jonathan Wall

Segmentation-Based Registration of Organs in Intraoperative Video
Sequences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 835

James Goddard, Timothy Gee, Hengliang Wang,
Alexander M. Gorbach

On Asymmetric Classifier Training for Detector Cascades . . . . . . . . . . . . 843
Timothy F. Gee

Active Stabilization of Images Acquired on a Walking Robotic
Platform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 851

Xander Twombly, Richard Boyle, Silvano Colombano

Motion Estimation with Edge Continuity Constraint for Crowd
Scene Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 861

B. Zhan, P. Remagnino, S.A. Velastin, N. Monekosso, L-Q. Xu

Perceptual Grouping Based on Iterative Multi-scale Tensor Voting . . . . . 870
Leandro Loss, George Bebis, Mircea Nicolescu, Alexei Skourikhine

Fast Prediction Mode Decision Algorithm for H.264 Based
on Hierarchical Mode Classification Framework . . . . . . . . . . . . . . . . . . . . . . 882

Cheng-dong Shen, Si-kun Li

Camera Self-calibration in Scheimpflug Condition for Air Flow
Investigation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891

Hanene Louhichi, Thierry Fournel, Jean Marc Lavest,
Habib Ben Aissia

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 901




