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Preface

Welcome to the proceedings of the 4th Workshop on Biomedical Image Reg-
istration (WBIR). Previous WBIRs took place in Bled, Slovenia (1999), at the
University of Pennsylvania, USA (2003) and in Utrecht, The Netherlands (2006).
This year, WBIR was hosted by the Institute Mathematics and Image Process-
ing and the Fraunhofer Project Group on Image Registration and it was held
in Lübeck, Germany. It provided the opportunity to bring together researchers
from all over the world to discuss some of the most recent advances in image
registration and its applications.

We had an excellent collection of papers that were reviewed by at least three
reviewers each from a 35-member Program Committee assembled from a world-
wide community of registration experts. This year 17 papers were accepted for
oral presentation, while another 7 papers were accepted as poster papers. We
believe all of the conference papers were of excellent quality.

Registration is a fundamental task in image processing used to match two or
more pictures taken, for example, at different times, from different sensors, or
from different viewpoints. Establishing the correspondence of structures within
medical images is fundamental to diagnosis, treatment planning, and surgical
guidance. The conference papers address state-of-the-art techniques for provid-
ing reliable and efficient registration techniques, thereby imposing relationships
between specific application areas and appropriate registration schemes.

We are grateful to all those who contributed to the success of WBIR 2010.
In particular, we would like to thank the organization staff and members of the
Program Committee for their work. We also thank Philips Medical Systems for
kind and generous financial support. For those who did not attend, we hope this
publication provides a good view into the research presented at the conference,
and we look forward to meeting you at the next WBIR workshop.

July 2010 Bernd Fischer
Benoit Dawant
Cristian Lorenz



Organization

The 4th Workshop on Biomedical Image Registration was organized by the In-
stitute of Mathematics and Image Computation (MIC), University of Lübeck
and Fraunhofer MEVIS Project Group Image Registration, Lübeck.

Executive Committee

Bernd Fischer University of Lübeck, Germany
Benoit Dawant Vanderbilt University, USA
Cristian Lorenz Philips Research Europe - Hamburg, Germany

Program Committee

Christian Barillot INRIA, France
Faisal Beg Simon Fraser University, Canada
Nathan Cahill Rochester Institute of Technology, USA
Gary Christensen University of Iowa, USA
Mike Fitzpatrick Vanderbilt University, USA
Jim Gee University of Pennsylvania, USA
Martin Groher Technical University of Munich, Germany
Eldad Haber Emory University, USA
David Haynor University of Washington, USA
Stefan Heldmann Fraunhofer MEVIS, Germany
Joachim Hornegger University of Erlangen-Nuremberg, Germany
Ali Kamen Siemens Corporate Research, USA
Rasmus Larsen Technical University of Denmark, Denmark
Bostjan Likar University of Ljubljana, Slovenia
Dirk Loeckx K.U. Leuven, Belgium
Frederik Maes K.U. Leuven, Belgium
Calvin Maurer Jr. Accuray, Inc., USA
Jan Modersitzki University of Lübeck, Germany
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Jan C. Simon, Uwe Paasch, and Ulf-Dietrich Braumann

Monocular Deformable Model-to-Image Registration of Vascular
Structures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

Martin Groher, Maximilian Baust, Darko Zikic, and Nassir Navab

Poster Session

Continuity Order of Local Displacement in Volumetric Image
Sequence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

Koji Kashu, Yusuke Kameda, Masaki Narita, Atsushi Imiya, and
Tomoya Sakai

Registration of 2D Images from Fast Scanning Ophthalmic
Instruments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

Alfredo Dubra and Zachary Harvey

Registration of 3D Retinal Optical Coherence Tomography Data and
2D Fundus Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72

Radim Kolar and Pavel Tasevsky

A Computational White Matter Atlas for Aging with Surface-Based
Representation of Fasciculi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83

Hui Zhang, Paul A. Yushkevich, Daniel Rueckert, and James C. Gee

Anatomical Landmark Based Registration of Contrast Enhanced
T1-Weighted MR Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

Ali Demir, Gozde Unal, and Kutlay Karaman



X Table of Contents

Bayesian Estimation of Deformation and Elastic Parameters in
Non-rigid Registration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104

Petter Risholm, Eigil Samset, and William Wells III

Functional Non-rigid Registration Validation: A CT Phantom Study . . . . 116
Sven Kabus, Tobias Klinder, Jens von Berg, and Cristian Lorenz

Evaluation

Nonlinear Elastic Spline Registration: Evaluation with Longitudinal
Huntington’s Disease Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128

Marc Modat, Zeike A. Taylor, Gerard R. Ridgway,
Josephine Barnes, Edward J. Wild, David J. Hawkes,
Nick C. Fox, and Sébastien Ourselin
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