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Preface

The nineteenth biennial International Conference on Information Processing in
Medical Imaging (IPMI) was held July 11–15, 2005 in Glenwood Springs, CO,
USA on the Spring Valley campus of the Colorado Mountain College. Following
the successful meeting in beautiful Ambleside in England, this year’s conference
addressed important recent developments in a broad range of topics related to
the acquisition, analysis and application of biomedical images.

Interest in IPMI has been steadily growing over the last decade. This is par-
tially due to the increased number of researchers entering the field of medical
imaging as a result of the Whitaker Foundation and the recently formed National
Institute of Biomedical Imaging and Bioengineering. This year, there were 245
full manuscripts submitted to the conference which was twice the number sub-
mitted in 2003 and almost four times the number of submissions in 2001. Of
these papers, 27 were accepted as oral presentations, and 36 excellent submis-
sions that could not be accommodated as oral presentations were presented as
posters. Selection of the papers for presentation was a difficult task as we were
unable to accommodate many of the excellent papers submitted this year. All
accepted manuscripts were allocated 12 pages in these proceedings.

Every effort was made to maintain those traditional features of IPMI that
have made this conference a unique and exciting experience since the inaugu-
ral meeting in 1969. Papers were presented in single-track sessions, followed by
discussions that did not have time limits. Although unlimited discussion ruins
carefully planned meal schedules, many participants welcome the rich, detailed
descriptions of essential techniques that often emerge from the discussions. For
that reason, IPMI is often viewed as a true workshop in contrast to the con-
strained schedules of most conferences.

The main focus at IPMI has always been to encourage the participation of
new investigators, loosely described as students, postdocs, and junior faculty
under 35 years of age who are presenting at IPMI for the first time. To broaden
participation in the discussion, we continued the “discussion group” idea intro-
duced by Chris Taylor and Alison Noble in 2003. Small groups of new investi-
gators led by Scientific Committee members met before each session to discuss
the papers to be presented and formulate questions and comments to be raised
during the session. We were lucky to have Carl Jaffe from the National Cancer
Institute, to give a plenary talk on recent advances and open problems in cancer
imaging research.

The setting and dress have always been casual, which promotes collegiality
and an exchange of information unfettered by the usual formalities. This year
the conference was held on the Spring Valley campus of the Colorado Mountain
College, where attendees stayed together in the university housing. The causal
approach helps organizers keep costs low, thus encouraging young investigator



VI Preface

participation. The tradition of carrying on discussion into the evening was con-
tinued. We provided bus service to downtown Glenwood Springs where attendees
enjoyed the local bars, relaxed in the hot springs, and took strolls through the
beautiful downtown area. On Wednesday afternoon, attendees bonded during a
13-mile bike ride along the scenic Colorado River, relaxed in the hot springs,
or visited the ski resort town of Aspen. Later that evening, everyone enjoyed a
pleasant dinner at the elegant Rivers restaurant, and those who wanted stayed
late into the night on the porch overlooking the Roaring Fork River.

IPMI is a unique meeting for which we, the members of the IPMI board,
and many other participants hold a true affection. While it was a great deal of
work, we were delighted to be given the opportunity to organize this meeting
and continue the IPMI tradition. We are looking forward to a more relaxed par-
ticipation at IPMI 2007 in the Rolduc Abbey in The Netherlands!

July 2005 Gary E. Christensen
Milan Sonka
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Aaron B. Brill Vanderbilt University, USA
Elizabeth Bullitt University of North Carolina, USA
Ela Claridge University of Birmingham, UK
Timothy F. Cootes University of Manchester, UK
Christos Davatzikos University of Pennsylvania, USA
Marleen de Bruijne IT University of Copenhagen, Denmark
James S. Duncan Yale University, USA
Jeffrey A. Fessler University of Michigan, USA
James C. Gee University of Pennsylvania, USA
Guido Gerig University of North Carolina at Chapel Hill, USA
Ali Gholipour University of Texas at Dallas, USA
Polina Golland Massachusetts Institute of Technology, USA
Michael L. Goris Stanford University School of Medicine, USA



XII Organization

Ghassan Hamarneh Simon Fraser University, Canada
David J. Hawkes King’s College London, UK
Derek L.G. Hill University College London, UK
Kenneth R. Hoffmann State University of New York at Buffalo, USA
Michael F. Insana University of California, Davis, USA
Sarang C. Joshi University of North Carolina at Chapel Hill, USA
Nico Karssemeijer Radboud University Nijmegen, The Netherlands
Frithjof Kruggel University of Leipzig, Germany
Attila Kuba University of Szeged, Hungary
Jan Kybic Czech Technical University, Czech Republic
Rasmus Larsen Technical University of Denmark, DTU, Denmark
Boudewijn P.F. Lelieveldt Leiden University Medical Center, The Netherlands
Bostjan Likar University of Ljubljana, Slovenia
Gabriele Lohmann Max-Planck Institute of Cognitive Neuroscience,

Germany
Sven Loncaric University of Zagreb, Croatia
Gregoire Malandain INRIA Sophia-Antipolis, France
Calvin Maurer Stanford University School of Medicine, USA
François G. Meyer University of Colorado at Boulder, USA
Michael I. Miga Vanderbilt University, USA
Wiro Niessen Erasmus Medical Center Rotterdam, The Netherlands
Alison Noble University of Oxford, UK
Kalman Palagyi University of Szeged, Hungary
Jussi P.S. Parkkinen University of Joensuu, Finland
Stephen M. Pizer University of North Carolina, USA
Josien Pluim University Medical Center Utrecht, The Netherlands
Jerry L. Prince Johns Hopkins University, USA
Anand Rangarajan University of Florida, USA
Joseph M. Reinhardt University of Iowa, USA
Torsten Rohlfing SRI International, USA
Karl Rohr University of Heidelberg, DKFZ Heidelberg, Germany
Daniel Rueckert Imperial College London, UK
Andrea Schenk MeVis — Center for Medical Diagnostic Systems and

Visualization, Germany
Julia A. Schnabel University College London, UK
Oskar Skrinjar Georgia Institute of Technology, USA
Mikkel B. Stegmann Technical University of Denmark, DTU, Denmark
Gabor Szekely Swiss Federal Institute of Technology, Switzerland
Chris Taylor University of Manchester, UK
Carole J. Twining University of Manchester, UK
Edwin J.R. van Beek University of Iowa, USA



Organization XIII

Baba C. Vemuri University of Florida, USA
Bram van Ginneken Image Sciences Institute, The Netherlands
Ge Wang University of Iowa, USA
William M. Wells Harvard Medical School, and Brigham and Women’s

Hospital, USA
Xiaodong Wu University of Iowa, USA

IPMI Board

Stephen L. Bacharach
Harrison H. Barrett

Yves J.C. Bizais
Aaron B. Brill

Gary E. Christensen
Alan C.F. Colchester

Frank Deconinck
Robert DiPaola

James S. Duncan
Michael L. Goris

Attila Kuba
Richard M. Leahy

Douglas A. Ortendahl
Stephen M. Pizer

Chris Taylor
Andrew Todd-Pokropek

Max A. Viergever



Table of Contents

Shape and Population Modeling

A Unified Information-Theoretic Approach to Groupwise Non-rigid
Registration and Model Building

Carole J. Twining, Tim Cootes, Stephen Marsland,

Vladimir Petrovic, Roy Schestowitz, Chris J. Taylor . . . . . . . . . . . . . . . . 1

Hypothesis Testing with Nonlinear Shape Models
Timothy B. Terriberry, Sarang C. Joshi, Guido Gerig . . . . . . . . . . . . . . 15

Extrapolation of Sparse Tensor Fields: Application to the Modeling
of Brain Variability

Pierre Fillard, Vincent Arsigny, Xavier Pennec, Paul M. Thompson,

Nicholas Ayache . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Bayesian Population Modeling of Effective Connectivity
Eric R. Cosman, William M. Wells III . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

Diffusion Tensor Imaging and Functional Magnetic
Resonance

Fiber Tracking in q-Ball Fields Using Regularized Particle Trajectories
Muriel Perrin, Cyril Poupon, Yann Cointepas, Bernard Rieul,

Narly Golestani, Christophe Pallier, Denis Rivière,

Andre Constantinesco, Denis Le Bihan, Jean-Francois Mangin . . . . . . . 52

Approximating Anatomical Brain Connectivity with Diffusion Tensor
MRI Using Kernel-Based Diffusion Simulations

Jun Zhang, Ning Kang, Stephen E. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . 64

Maximum Entropy Spherical Deconvolution for Diffusion MRI
Daniel C. Alexander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

From Spatial Regularization to Anatomical Priors in fMRI Analysis
Wanmei Ou, Polina Golland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

Segmentation and Filtering

CLASSIC: Consistent Longitudinal Alignment and Segmentation for
Serial Image Computing

Zhong Xue, Dinggang Shen, Christos Davatzikos . . . . . . . . . . . . . . . . . . . 101



XVI Table of Contents

Robust Active Appearance Model Matching
Reinhard Beichel, Horst Bischof, Franz Leberl, Milan Sonka . . . . . . . . . 114

Simultaneous Segmentation and Registration of Contrast-Enhanced
Breast MRI

Xiaohua Chen, Michael Brady, Jonathan Lok-Chuen Lo,

Niall Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126

Multiscale Vessel Enhancing Diffusion in CT Angiography Noise
Filtering

Rashindra Manniesing, Wiro Niessen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138

Poster Session 1

Information Fusion in Biomedical Image Analysis: Combination of
Data vs. Combination of Interpretations

Torsten Rohlfing, Adolf Pfefferbaum, Edith V. Sullivan,

Calvin R. Maurer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150

Parametric Medial Shape Representation in 3-D via the Poisson Partial
Differential Equation with Non-linear Boundary Conditions

Paul A. Yushkevich, Hui Zhang, James C. Gee . . . . . . . . . . . . . . . . . . . . 162

Diffeomorphic Nonlinear Transformations: A Local Parametric
Approach for Image Registration

Ramkrishnan Narayanan, Jeffrey A. Fessler, Hyunjin Park,

Charles R. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174

A Framework for Registration, Statistical Characterization and
Classification of Cortically Constrained Functional Imaging Data

Anand A. Joshi, David W. Shattuck, Paul M. Thompson,

Richard M. Leahy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186

PET Image Reconstruction: A Robust State Space Approach
Huafeng Liu, Yi Tian, Pengcheng Shi . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197

Multi-dimensional Mutual Information Based Robust Image
Registration Using Maximum Distance-Gradient-Magnitude

Rui Gan, Albert C.S. Chung . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210

Tissue Perfusion Diagnostic Classification Using a Spatio-temporal
Analysis of Contrast Ultrasound Image Sequences

Quentin Williams, J. Alison Noble, Alexander Ehlgen MD,

Harald Becher MD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222



Table of Contents XVII

Topology Preserving Tissue Classification with Fast Marching and
Topology Templates

Pierre-Louis Bazin, Dzung L. Pham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234

Apparent Diffusion Coefficient Approximation and Diffusion Anisotropy
Characterization in DWI

Yunmei Chen, Weihong Guo, Qingguo Zeng, Xiaolu Yan,

Murali Rao, Yijun Liu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246

Linearization of Mammograms Using Parameters Derived from Noise
Characteristics

Nico Karssemeijer, Peter R. Snoeren, Wei Zhang . . . . . . . . . . . . . . . . . . 258

Knowledge-Driven Automated Detection of Pleural Plaques and
Thickening in High Resolution CT of the Lung

Mamatha Rudrapatna, Van Mai, Arcot Sowmya, Peter Wilson . . . . . . . 270

Fundamental Limits in 3D Landmark Localization
Karl Rohr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286

Computational Elastography from Standard Ultrasound Image
Sequences by Global Trust Region Optimization

Jan Kybic, Daniel Smutek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299

Representing Diffusion MRI in 5D for Segmentation of White Matter
Tracts with a Level Set Method

Lisa Jonasson, Patric Hagmann, Xavier Bresson,

Jean-Philippe Thiran, Van J. Wedeen . . . . . . . . . . . . . . . . . . . . . . . . . . . . 311

Automatic Prediction of Myocardial Contractility Improvement in
Stress MRI Using Shape Morphometrics with Independent Component
Analysis

Avan Suinesiaputra, Alejandro F. Frangi, Hildo J. Lamb,

Johan H.C. Reiber, Boudewijn P.F. Lelieveldt . . . . . . . . . . . . . . . . . . . . . 321

Brain Segmentation with Competitive Level Sets and Fuzzy Control
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