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Preface

The 1st and 2nd International Conferences on Functional Imaging and Modelling
of the Heart (FIMH) were held in Helsinki, Finland, in November 2001, and in
Lyon, France, in June 2003. These meetings were born through a fruitful scien-
tific collaboration between France and Finland that outreached to other groups
and led to the start of this biennial event. The FIMH conference was the first
attempt to agglutinate researchers from several complementary but often iso-
lated fields: cardiac imaging, signal and image processing, applied mathematics
and physics, biomedical engineering and computer science, cardiology, radiol-
ogy, biology, and physiology. In the first two editions, the conference received
an enthusiastic acceptance by experts of all these communities. FIMH was origi-
nally started as a European event and has increasingly attracted more and more
people from the US and Asia.

This edition of FIMH received the largest number of submissions so far with
a result of 47 papers being accepted as either oral presentations or posters.
There were a number of submissions from non-EU institutions which confirms
the growing interest in this series of meetings. All papers were reviewed by up
to four reviewers. The accepted contributions were organized into 8 oral sessions
and 3 poster sessions complemented by a number of invited talks. This year we
tried to allocate as many papers as possible as oral presentations to facilitate
more active participation and to stimulate multidisciplinary discussions. Papers
were organized around several tracks: anatomical modelling of the heart, elec-
trophysiology, electro- and magnetography, modelling of the cardiac mechanics
and function, cardiac motion estimation, and also a miscellaneous section. The
order of presentation in these proceedings follows that of presentation at the
conference.

For the communities related to this conference, it would be impossible to over-
look ongoing international efforts such as Cardiome1, which tackles the fields of
cardiac imaging, and multiscale modelling and simulation of the heart. Cardiome
is the first, and possibly currently the most advanced, effort within the Phys-
iome2 initiative that is sponsored by the International Union for Physiological
Sciences (IUPS). Also related to Physiome is the UK-sponsored project Inte-
grative Biology3, a key part of which relates to projects on the heart. All these
efforts aim at developing a vision for computational physiology where knowledge
and understanding at every length and temporal scale of the different organic
systems of the human body can be integrated through computational models.
We believe that FIMH will contribute to several key challenges within Cardiome

1 http://www.cardiome.org/
2 http://www.physiome.org/
3 http://www.integrativebiology.ox.ac.uk/
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and, therefore, be of importance to the overall objectives of the Physiome and
Integrative Biology projects.

Another important ingredient of FIMH 2005 was the participation of the
European Commission through the organization of a satellite workshop entitled
Towards Virtual Physiological Human: Multilevel Modelling and Simulation of
the Human Anatomy and Physiology. This half-day workshop, jointly organized
by the Directorate-General Information Society and Media in collaboration with
the Institute for Prospective Technological Studies (IPTS), further motivated
the conference by presenting progress to date, providing a wider perspective on
modelling and simulation, and allowing the exchange of ideas about this exciting
topic.

Finally, we would like to take the opportunity to thank all the authors for
the outstanding cont ributions to FIMH, and the Program Committee and
additional reviewers for their invaluable efforts in a timely review process. Last
but not least, we would like to express our gratitude to all the sponsoring and
organizing institutions for their support of this conference.

We hope that the attendees enjoyed the atmosphere and program of the con-
ference and we hope to see you again at FIMH 2007.

June 2005 Alejandro F. Frangi
Petia Radeva

Andres Santos
Monica Hernandez



Acknowledgments

The members of the Program Committee deserve special thanks for their work
in reviewing all the papers, and for their support in the organization of the
conference.

We thank the members of the Pompeu Fabra University, the Autonomous
University of Barcelona and the Polytechnic University of Madrid for their in-
volvement and support in the organization of this conference.

Conference Supporters

Autonomous University of Barcelona, Barcelona, Spain
Pompeu Fabra University, Barcelona, Spain

Polytechnic University of Madrid, Madrid, Spain
Department d’Universitats, Recerca i Societat de la Informacio (DURSI),

Barcelona, Spain
Aragon Institute on Engineering Research (I3A), Zaragoza, Spain

Molecular and Multi-modality Medical Imaging Thematic Network (IM3)
IEEE Spain Section

IEEE Engineering in Medicine and Biology Society (EMBS)
Ministry of Education and Sciences (MEyC), Spain
Ministry of Health and Consumption (MSyC), Spain

MEDIS Medical Imaging Systems B.V.
Medtronic, Inc.

European Commission, DG-INFSO
Generalitat de Catalunya

Barcelona City



Organization

FIMH2005 was co-organized by Pompeu Fabra University, the Autonomous
University of Barcelona and the Polytechnic University of Madrid.

Conference Chairs

Alejandro Frangi, PhD Computational Imaging Lab, Pompeu Fabra
University, Barcelona, Spain

Petia Radeva, PhD Computer Vision Center, Autonomous
University of Barcelona, Barcelona, Spain

Andres Santos, PhD ETSI Telecomunication, Polytechnic University
of Madrid, Madrid, Spain

Organization Committee

Jordi Vitria, PhD Computer Vision Center, Autonomous
University of Barcelona, Barcelona, Spain

Monica Hernandez University of Zaragoza, Zaragoza, Spain
Maria J. Ledesma, PhD Polytechnic University of Madrid, Madrid,

Spain

Coordination Committee

Adrian M. Rosolen Pompeu Fabra University, Barcelona, Spain
Catalina Tobon Pompeu Fabra University, Barcelona, Spain
Estanislao Oubel Pompeu Fabra University, Barcelona, Spain
Sebastian Ordas Pompeu Fabra University, Barcelona, Spain
Milton Hoz Pompeu Fabra University, Barcelona, Spain
Oriol Pujol Autonomous University of Barcelona, Spain
David Rotger Autonomous University of Barcelona, Spain
Jaume Garcia Autonomous University of Barcelona, Spain
Aura Hernandez Autonomous University of Barcelona, Spain
Vanessa Escriva Polytechnic University of Madrid, Spain
Ana Bajo Polytechnic University of Madrid, Spain



X Organization

F.B. Bijnens Catholic University of Leuven, Belgium
J.R. Cebral George Mason University, Fairfax, USA
P. Clarysse CREATIS, Lyon, France
P. Claus Catholic University of Leuven, Belgium
J.L. Coatrieux LTSI, Rennes, France
H. Delingette INRIA, Sophia-Antipolis, France
M. Desco Gregorio Maranon General Hospital, Madrid, Spain
M. Doblare University of Zaragoza, Zaragoza, Spain
J. Duncan Yale University, New Haven, USA
R. Fenici Catholic University of Rome, Italy
A.F. Frangi Pompeu Fabra University, Spain
M. Garreau LTSI, Rennes, France
F. Gerritsen Technical University Eindhoven, The Netherlands
J.M. Goicolea Polytechnic University of Madrid, Madrid, Spain
A. Holden University of Leeds, UK
G. Holzapfel Graz University of Technology, Graz, Austria
P. Hunter Auckland University, New Zealand
T. Katila Laboratory of Biomedical Engineering, Helsinki, Finland
P. Kohl University of Oxford, Oxford, UK
A. Laine Columbia University, New York, USA
B. Lelieveldt Leiden University Medical Center, Leiden,

The Netherlands
S. Loncaric University of Zagreb, Croatia
I. Magnin CREATIS, Lyon, France
A. McCulloch University of California, San Diego, USA
J. Montagnat CREATIS, Lyon, France
J. Nenonen Laboratory of Biomedical Engineering, Helsinki, Finland
W.J. Niessen UMC, Utrecht, The Netherlands
A. Noble Medical Vision Laboratory, Oxford, UK
P. Radeva Computer Vision Center, Barcelona, Spain
H. Reiber Leiden University Medical Center, Leiden,

The Netherlands
N. Rougon INT Evry, France
D. Rueckert Imperial College of Science and Technology, London, UK
F. Sachse University of Utah, USA
A. Santos Polytechnic University of Madrid, Spain
B. Tilg University for Health Informatics and Technology,

Innsbruck, Austria
M.A. Viergever UMC, Utrecht, The Netherlands

Program Committee

A. Amini Washington University in St. Louis, USA
T. Arts Maastricht University, The Netherlands
L. Axel New York University, New York, USA
N. Ayache INRIA, Sophia-Antipolis, France



Table of Contents

Modeling of the Heart - Anatomy Extraction and
Description

Multi-surface Cardiac Modelling, Segmentation, and Tracking
Jens von Berg, Cristian Lorenz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Analysis of the Interdependencies Among Plaque Development,
Vessel Curvature, and Wall Shear Stress in Coronary Arteries

Andreas Wahle, John J. Lopez, Mark E. Olszewski,
Sarah C. Vigmostad, Krishnan B. Chandran,
James D. Rossen, Milan Sonka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

Automated Segmentation of X-ray Left Ventricular Angiograms
Using Multi-View Active Appearance Models and Dynamic
Programming

Elco Oost, Gerhard Koning, Milan Sonka, Johan H.C. Reiber,
Boudewijn P.F. Lelieveldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

SPASM: Segmentation of Sparse and Arbitrarily Oriented Cardiac MRI
Data Using a 3D-ASM

Hans C. van Assen, Mikhail G. Danilouchkine,
Alejandro F. Frangi, Sebastián Ordás, Jos J.M. Westenberg,
Johan H.C. Reiber, Boudewijn P.F. Lelieveldt . . . . . . . . . . . . . . . . . . . . . 33

Combining Active Appearance Models and Morphological Operators
Using a Pipeline for Automatic Myocardium Extraction

Bernhard Pfeifer, Friedrich Hanser, Thomas Trieb,
Christoph Hintermüller, Michael Seger, Gerald Fischer,
Robert Modre, Bernhard Tilg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

Long-Axis Cardiac MRI Contour Detection with Adaptive Virtual
Exploring Robot

Mark Blok, Mikhail G. Danilouchkine, Cor J. Veenman,
Faiza Admiraal-Behloul, Emile A. Hendriks, Johan H.C. Reiber,
Boudewijn P.F. Lelieveldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

A Deterministic-Statistic Adventitia Detection in IVUS Images
Debora Gil, Aura Hernandez, Antoni Carol, Orial Rodriguez,
Petia Radeva . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65



XII Table of Contents

Trajectory Planning Applied to the Estimation of Cardiac Activation
Circuits
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