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Preface

The 6th International Conference on Medical Imaging and Computer-Assisted
Intervention, MICCAI 2003, was held in Montréal, Québec, Canada at the Fai-
rmont Queen Elizabeth Hotel during November 15–18, 2003. This was the first
time the conference had been held in Canada. The proposal to host MICCAI
2003 originated from discussions within the Ontario Consortium for Image-
guided Therapy and Surgery, a multi-institutional research consortium that was
supported by the Government of Ontario through the Ontario Ministry of Ent-
erprise, Opportunity and Innovation.

The objective of the conference was to offer clinicians and scientists a fo-
rum within which to exchange ideas in this exciting and rapidly growing field.
MICCAI 2003 encompassed the state of the art in computer-assisted interven-
tions, medical robotics, and medical-image processing, attracting experts from
numerous multidisciplinary professions that included clinicians and surgeons,
computer scientists, medical physicists, and mechanical, electrical and biomedi-
cal engineers.

The quality and quantity of submitted papers were most impressive. For
MICCAI 2003 we received a record 499 full submissions and 100 short com-
munications. All full submissions, of 8 pages each, were reviewed by up to 5
reviewers, and the 2-page contributions were assessed by a small subcommit-
tee of the Scientific Review Committee. All reviews were then considered by
the MICCAI 2003 Program Committee, resulting in the acceptance of 206
full papers and 25 short communications. The normal mode of presentation at
MICCAI 2003 was as a poster; in addition, 49 papers were chosen for oral
presentation. All of the full papers are included in these proceedings in 8-page
format, without any differentiation between the mode of presentation. All of the
accepted 2-page short communications are also included, these appeared at the
meeting as posters.

It was our great pleasure to welcome this year’s MICCAI 2003 attendees
to Montréal, the world’s second-largest French-speaking city, and to the Fair-
mont Queen Elizabeth hotel, Montréal’s finest conference venue. In addition to
attending the conference, we trust that the attendees took the opportunity to
explore what Montréal, and other parts of Canada, had to offer, and that they
will return to see Canada’s other face in a not-so-chilly time of the year. For
those unable to attend, we trust that these volumes will provide a valuable re-
cord of the state of the art in the MICCAI 2003 disciplines.

We look forward to welcoming you to MICCAI 2004, scheduled to be held
next year in St. Malo, France.

November 2003
Randy E. Ellis and Terry M. Peters
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Carl-Fredrik Westin

Quantifying Evolving Processes in Multimodal 3D Medical Images . . . . . . 101
Yuhang Wang, Tilmann Steinberg, Fillia Makedon, James Ford,
Heather Wishart, Andrew J. Saykin

Detection of Objects by Integrating Watersheds and Critical
Point Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109

G. Fu, S.A. Hojjat, A.C.F. Colchester

A Superresolution Framework for fMRI Sequences and Its Impact on
Resulting Activation Maps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117

P. Kornprobst, R. Peeters, M. Nikolova, R. Deriche, M. Ng,
P. Van Hecke

3D Reconstruction from Truncated Rotational Angiograms Using
Linear Prediction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126

Ramesh R. Galigekere, David W. Holdsworth

Tomographic Reconstruction for Truncated Cone Beam Data Using
Prior CT Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134

Krishnakumar Ramamurthi, Jerry L. Prince

VETOT, Volume Estimation and Tracking Over Time: Framework
and Validation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142

Jean-Philippe Guyon, Mark Foskey, Jisung Kim, Zeynep Firat,
Barbara Davis, Karen Haneke, Stephen R. Aylward

Generalized Image Models and Their Application as Statistical
Models of Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150
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Mônica N.L. Cat, Kim L. Boyer

Corresponding Articular Cartilage Thickness Measurements in the
Knee Joint by Modelling the Underlying Bone . . . . . . . . . . . . . . . . . . . . . . . . 480

Tomos G. Williams, Christopher J. Taylor, ZaiXiang Gao,
John C. Waterton

An Automated 3D Algorithm for Neo-cortical Thickness Measurement . . 488
S. Srivastava, F. Maes, D. Vandermeulen, P. Dupont,
W. Van Paesschen, P. Suetens

Nonlinear Diffusion Scale-Space and Fast Marching Level Sets
for Segmentation of MR Imagery and Volume Estimation of
Stroke Lesions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 496

Jerod Weinman, George Bissias, Joseph Horowitz, Edward Riseman,
Allen Hanson

3D Moment Invariant Based Morphometry . . . . . . . . . . . . . . . . . . . . . . . . . . 505
J.-F. Mangin, F. Poupon, D. Rivière, A. Cachia, D.L. Collins,
A.C. Evans, J. Régis

Morphometric Analysis of Brain Structures for
Improved Discrimination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513

Li Shen, James Ford, Fillia Makedon, Yuhang Wang,
Tilmann Steinberg, Song Ye, Andrew J. Saykin

An Investigation of Morphometric Changes in the Lateral
Ventricles of Schizophrenic Subjects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521

Kolawole Babalola, Jim Graham, William Honer, Lili Kopala,
Donna Lang, Robert Vandorpe



Table of Contents, Part II XXVII

Segmentation II

Robust Estimation for Brain Tumor Segmentation . . . . . . . . . . . . . . . . . . . . 530
Marcel Prastawa, Elizabeth Bullitt, Sean Ho, Guido Gerig

Automated Segmentation of Abdominal Aortic Aneurysms in
Multi-spectral MR Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 538

Marleen de Bruijne, Bram van Ginneken, Lambertus W. Bartels,
Maarten J. van der Laan, Jan D. Blankensteijn, Wiro J. Niessen,
Max. A. Viergever

Ground Truth in MS Lesion Volumetry – A Phantom Study . . . . . . . . . . . 546
Jan Rexilius, Horst K. Hahn, Holger Bourquain, Heinz-Otto Peitgen

Region Segmentation Using Information Divergence Measures . . . . . . . . . . 554
Lyndon S. Hibbard

Hierarchical Segmentation of Thin Structures in Volumetric
Medical Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562

Michal Holtzman-Gazit, Dorith Goldsher, Ron Kimmel

Segmenting 3D Branching Tubular Structures Using Cores . . . . . . . . . . . . . 570
Yonatan Fridman, Stephen M. Pizer, Stephen Aylward,
Elizabeth Bullitt

Extraction and Application of Expert Priors to Combine
Multiple Segmentations of Human Brain Tissue . . . . . . . . . . . . . . . . . . . . . . 578

Torsten Rohlfing, Daniel B. Russakoff, Calvin R. Maurer, Jr.

A New Brain Segmentation Framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586
Torsten Butz, Patric Hagmann, Eric Tardif, Reto Meuli,
Jean-Philippe Thiran

Three-Dimensional Segmentation of Brain Aneurysms in CTA Using
Non-parametric Region-Based Information and Implicit Deformable
Models: Method and Evaluation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594

Monica Hernandez, Alejandro F. Frangi, Guillermo Sapiro

A Method for Segmenting Bronchial Trees from 3D Chest X-ray
CT Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603

Takayuki Kitasaka, Kensaku Mori, Yasuhito Suenaga,
Jun-ichi Hasegawa, Jun-ichiro Toriwaki

Progression Detection of Glaucoma from Polarimetric Images . . . . . . . . . . . 611
K.A. Vermeer, N.J. Reus, F.M. Vos, H.G. Lemij, A.M. Vossepoel

Quantification of Retinopathy of Prematurity via Vessel
Segmentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620

Julien Jomier, David K. Wallace, Stephen R. Aylward



XXVIII Table of Contents, Part II

Atlas-Based Segmentation of the Brain for 3-Dimensional Treatment
Planning in Children with Infratentorial Ependymoma . . . . . . . . . . . . . . . . 627

Pierre-François D’Haese, Valerie Duay, Thomas E. Merchant,
Benoit Macq, Benoit M. Dawant

Rapid and Automated Extraction of the Fourth Ventricle from
MR Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635

Yan Xia, Aamer Aziz, QingMao Hu, Wieslaw L. Nowinski

Expert Knowledge Guided Segmentation System for Brain MRI . . . . . . . . 644
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