
EG VCBM 2015

Eurographics Workshop on Visual Computing for Biology and Medicine

Chester, UK
September 14 – 15, 2015

Programme Chairs

Katja Bühler, VRVis Vienna
Lars Linsen, Jacobs University, Germany
Nigel W. John, University of Chester, UK

Local Organization

Nick Avis, University of Chester, UK
Franck Vidal, Bangor University, UK

Proceedings Production Editor
Dieter Fellner (TU Darmstadt & Fraunhofer IGD, Germany)

DOI: 10.2312/vcbm.20152018

http://www.eg.org
http://diglib.eg.org
http://dx.doi.org/10.2312/vcbm.20152018


Dieter W. Fellner, Werner Hansmann, Werner Purgathofer, François Sillion
Series Editors

This work is subject to copyright.

All rights reserved, whether the whole or part of the material is concerned, specifically those
of translation, reprinting, re-use of illustrations, broadcasting, reproduction by photocopying
machines or similar means, and storage in data banks.

Copyright c©2015 by the Eurographics Association
Postfach 2926, 38629 Goslar, Germany

Published by the Eurographics Association
–Postfach 2926, 38629 Goslar, Germany–
in cooperation with
Institute of Computer Graphics & Knowledge Visualization at Graz University of Technology
and
Fraunhofer IGD (Fraunhofer Institute for Computer Graphics Research), Darmstadt

ISBN 978-3-905674-82-8
ISSN 2070-5786 (online)

The electronic version of the proceedings is available from the Eurographics Digital Library at
http://diglib.eg.org



Table of Contents

Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iii

International Program Committee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vi

Additional Reviewers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vi

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii

Keynotes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ix

Segmentation and Registration

CoWRadar: Visual Quantification of the Circle of Willis in Stroke Patients . . . . . . . . . . . . . . . . . . . . . . . . 1
Haichao Miao, Gabriel Mistelbauer, Christian Našel, and M. Eduard Gröller

Visual Analysis of Medical Image Segmentation Feature Space for Interactive Supervised
Classification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Vladimir Molchanov, Teodora Chitiboi, and Lars Linsen

Uncertainty Estimation and Visualization for Multi-modal Image Segmentation . . . . . . . . . . . . . . . . . . . 21
Ahmed Al-Taie, Horst K. Hahn, and Lars Linsen

Image Registration Methods for Patient-Specific Virtual Physiological Human Models . . . . . . . . . . . . 31
Julia E. E. de Oliveira, Paul Giessler, and Thomas M. Deserno

Molecular Visualization and Visual Analytics

FoldSynth: Interactive 2D/3D Visualisation Platform for Molecular Strands . . . . . . . . . . . . . . . . . . . . . . . 41
Stephen Todd, Peter Todd, Frederic Fol Leymarie, William Latham, Lawrence A. Kelley, Michael
Sternberg, Jim Hugues, and Stephen Taylor

Instant Visualization of Secondary Structures of Molecular Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
Pedro Hermosilla, V. Guallar, Alvar Vinacua, and Pere-Pau Vázquez

cellVIEW: a Tool for Illustrative and Multi-Scale Rendering of Large Biomolecular Datasets . . . . . . . 61
Mathieu Le Muzic, Ludovic Autin, Julius Parulek, and Ivan Viola

Discovering Medical Knowledge Using Visual Analytics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
Werner Sturm, Tobias Schreck, Andreas Holzinger, and Torsten Ullrich

Volume Visualization

Interactive Position-dependent Customization of Transfer Function Classification Parameters in
Volume Rendering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
Tobias Brix, Aaron Scherzinger, Andreas Völker, and Klaus Hinrichs

Motion-moderated Transfer Function for Volume Rendering 4D CMR Data . . . . . . . . . . . . . . . . . . . . . . 93
Simon Walton, Min Chen, and Cameron Holloway



Table of Contents

Illustrative Multi-volume Rendering for PET/CT Scans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .103
Kai Lawonn, Noeska Smit, Bernhard Preim, and Anna Vilanova

Fiber Stipples for Crossing Tracts in Probabilistic Tractography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
Andre Reichenbach, Mathias Goldau, and Mario Hlawitschka

Visual Computing for Vessel Structures

Automated Slice-Based Artery Identification in Various Field-of-View CTA Scans . . . . . . . . . . . . . . . 123
David Major, Alexey A. Novikov, Maria Wimmer, Jiri Hladuvka, and Katja Bühler

A Two-Level Cascade Classification Algorithm for Real-Time Bifurcation Detection in CTA
Images of Blood Vessels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131
Alexey A. Novikov, Maria Wimmer, David Major, and Katja Bühler

A Survey of Cardiac 4D PC-MRI Data Processing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139
Benjamin Köhler, Silvia Born, Roy F. P. van Pelt, Uta Preim, and Bernhard Preim

Histology-Based Evaluation of Optical Coherence Tomographic Characteristics of the Cerebral
Artery Wall via Virtual Inflating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .149
Sylvia Glaßer, Thomas Hoffmann, Axel Boese, Samuel Voß, Thomas Kalinski, Martin Skalej, and
Bernhard Preim

Haptics and Interaction

Haptics-based Modelling of Pigmented Skin Lesions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159
Alejandro Granados, James Bryan, Taha Abdalla, Genevieve Osborne, and Fernando Bello

Simulation-based Ultrasound Training Supported by Annotations, Haptics and Linked
Multimodal Views . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167
Yuen C. Law, Thomas Knott, Sebastian Pick, Benjamin Weyers, and Torsten W. Kuhlen

Exploration of 3D Medical Image Data for Interventional Radiology using Myoelectric Gesture
Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177
Julian Hettig, André Mewes, Oleksandr Riabikin, Martin Skalej, Bernhard Preim, and Christian Hansen

QuantiScale: A Study in Redesigning Interactions for Multi-Touch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187
Felix Ritter, Jumana Al Issawi, and Simon Benten

Schematic Electrode Map for Navigation in Neuro Data Sets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195
Christian Schulte zu Berge, Jakob Weiss, and Nassir Navab



Table of Contents

Posters

Accuracy Assessment of Free Hand Grasping Interaction in Mixed Reality . . . . . . . . . . . . . . . . . . . . . . 205
Maadh Al Kalbani and Ian Williams

Challenges and Technologies for Low Cost Wheelchair Simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207
Christopher J. Headleand, Thomas Day, Serban R. Pop, Panagiotis D. Ritsos, and Nigel W. John

SWiFT Seeing the Wood From the Trees: helping people make sense of their health data . . . . . . . . . 209
Dan Brown, David Duce, Rachel Franklin, Rachel Harrison, Clare Martin, and Marion Waite

Visualisation of PET data in the Fly Algorithm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211
Zainab Ali Abbood, Jean-Marie Rocchisani, and Franck P. Vidal

Simulated Motion Artefact in Computed Tomography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213
Franck P. Vidal and Pierre-Frédéric Villard

A Haptics-enabled Simulator for Transperineal Ultrasound-Guided Biopsy . . . . . . . . . . . . . . . . . . . . . . 215
Panagiotis D. Ritsos, Marc R. Edwards, Iqbal S. Shergill, and Nigel W. John

A Statistical Method for Surface Detection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217
Samuel Smith and Ian Williams

Automatic Real-time Annotation of Important Landmarks in Ultrasound-Guided Femoral Nerve
Blocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219
Frank Lindseth, Linda Leidig, and Erik Smistad

Parametric-based Reconstruction Of 3D Mesh Models; Towards the Generation of a Parametric
Human Foot Biomodel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221
Alexander Agathos and Philip Azariadis



International Program Committee

Jan Aerts, KU Leuven, Belgium
Fernando Bello, Imperial College London
Stefan Bruckner, University of Bergen, Norway
Stephane Cotin, Inria, France
Thomas Deserno (RWTH Aachen, Germany)
Nils Gehlenborg Harvard Medical School, USA
Carsten Görg University of Colorado, USA
Enrico Gobetti, CRS4, Italy
Eduard Gröller TU Wien, Austria
Hans-Christian Hege, Zuse Institute Berlin, Germany
Markus Hadwiger KAUST, Saudi-Arabia
Anja Hennemuth Fraunhofer MEVIS, Bremen, Germany
Arnim Jenette (CNRS France)
Bernhard Kainz, Imperial College London, UK
Heike Leitte Universität Heidelberg, Germany
Vincent Luboz, Laboratoire TIMC-IMAG, France
Claes Lundström, Linköping University, Sweden
Dorit Merhof, RWTH Aachen University, Germany
Miriah Meyer (University of Utah, USA)
Klaus Mueller, Stony Brook University, USA
Vijay Natarajan Indian Institute of Science, Bangalore, India
Bernhard Preim, University of Magdeburg, Germany
Jos Roerdink University of Groningen, Netherlands
Timo Ropinski Linköping University, Sweden
Falk Schreiber, University Halle-Wittenberg, Germany
Heidrun Schumann, University of Rostock, Germany
Alexei Sourin, Nanyang Technological University, Singapore
Marc Streit, Johannes Kepler University Linz, Austria
Franck Vidal, Bangor University, Wales, UK
Pierre-Frederic Villard, University of Lorraine, France
Ivan Viola, Vienna University of Technology, Austria
Wolfgang Wein, Technische Universität, München, Germany
Stefan Wesarg Fraunhofer IGD Darmstadt, Germany
Michel Westenberg, TU Eindhoven, The Netherlands
Rafael Wiemker, Philips Research, Hamburg, Germany
Burkhard Wuensche, University of Auckland, New Zealand

Additional Reviewers

Katja Bühler
Hans-Christian Hege

Nigel W. John
Lars Linsen

Panagiotis Ritsos



Author Index

Abbood, Zainab Ali . . . . . . . . . . . . . . . . . . 211
Abdalla, Taha . . . . . . . . . . . . . . . . . . . . . . . . 159
Agathos, Alexander . . . . . . . . . . . . . . . . . . 221
Al Issawi, Jumana . . . . . . . . . . . . . . . . . . . . 187
Al Kalbani, Maadh . . . . . . . . . . . . . . . . . . . 205
Al-Taie, Ahmed . . . . . . . . . . . . . . . . . . . . . . . 21
Autin, Ludovic . . . . . . . . . . . . . . . . . . . . . . . . 61
Azariadis, Philip . . . . . . . . . . . . . . . . . . . . . 221
Bello, Fernando . . . . . . . . . . . . . . . . . . . . . . 159
Benten, Simon . . . . . . . . . . . . . . . . . . . . . . . 187
Boese, Axel . . . . . . . . . . . . . . . . . . . . . . . . . 149
Born, Silvia . . . . . . . . . . . . . . . . . . . . . . . . . 139
Brix, Tobias . . . . . . . . . . . . . . . . . . . . . . . . . . 83
Brown, Dan . . . . . . . . . . . . . . . . . . . . . . . . . 209
Bryan, James . . . . . . . . . . . . . . . . . . . . . . . . 159
Bühler, Katja . . . . . . . . . . . . . . . . . . . . 123, 131
Chen, Min . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
Chitiboi, Teodora . . . . . . . . . . . . . . . . . . . . . .11
Day, Thomas . . . . . . . . . . . . . . . . . . . . . . . . 207
Deserno, Thomas M. . . . . . . . . . . . . . . . . . . 31
Duce, David . . . . . . . . . . . . . . . . . . . . . . . . . 209
Edwards, Marc R. . . . . . . . . . . . . . . . . . . . . 215
Fol Leymarie, Frederic . . . . . . . . . . . . . . . . .41
Franklin, Rachel . . . . . . . . . . . . . . . . . . . . . 209
Giessler, Paul . . . . . . . . . . . . . . . . . . . . . . . . . 31
Glaßer, Sylvia . . . . . . . . . . . . . . . . . . . . . . . 149
Goldau, Mathias . . . . . . . . . . . . . . . . . . . . . 113
Granados, Alejandro . . . . . . . . . . . . . . . . . 159
Gröller, M. Eduard . . . . . . . . . . . . . . . . . . . . . 1
Guallar, V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
Hahn, Horst K. . . . . . . . . . . . . . . . . . . . . . . . . 21
Hansen, Christian . . . . . . . . . . . . . . . . . . . . 177
Harrison, Rachel . . . . . . . . . . . . . . . . . . . . . 209
Headleand, Christopher J. . . . . . . . . . . . . . 207
Hermosilla, Pedro . . . . . . . . . . . . . . . . . . . . . 51
Hettig, Julian . . . . . . . . . . . . . . . . . . . . . . . . 177
Hinrichs, Klaus . . . . . . . . . . . . . . . . . . . . . . . 83
Hladuvka, Jiri . . . . . . . . . . . . . . . . . . . . . . . .123
Hlawitschka, Mario . . . . . . . . . . . . . . . . . . 113
Hoffmann, Thomas . . . . . . . . . . . . . . . . . . . 149
Holloway, Cameron . . . . . . . . . . . . . . . . . . . 93
Holzinger, Andreas . . . . . . . . . . . . . . . . . . . . 71

Hugues, Jim . . . . . . . . . . . . . . . . . . . . . . . . . . 41
John, Nigel W. . . . . . . . . . . . . . . . . . . 207, 215
Kalinski, Thomas . . . . . . . . . . . . . . . . . . . . 149
Kelley, Lawrence A. . . . . . . . . . . . . . . . . . . . 41
Knott, Thomas . . . . . . . . . . . . . . . . . . . . . . . 167
Köhler, Benjamin . . . . . . . . . . . . . . . . . . . . 139
Kuhlen, Torsten W. . . . . . . . . . . . . . . . . . . . 167
Latham, William . . . . . . . . . . . . . . . . . . . . . . 41
Law, Yuen C. . . . . . . . . . . . . . . . . . . . . . . . . 167
Lawonn, Kai . . . . . . . . . . . . . . . . . . . . . . . . .103
Le Muzic, Mathieu . . . . . . . . . . . . . . . . . . . . 61
Leidig, Linda . . . . . . . . . . . . . . . . . . . . . . . . 219
Lindseth, Frank . . . . . . . . . . . . . . . . . . . . . . 219
Linsen, Lars . . . . . . . . . . . . . . . . . . . . . . . 11, 21
Major, David . . . . . . . . . . . . . . . . . . . . 123, 131
Martin, Clare . . . . . . . . . . . . . . . . . . . . . . . . 209
Mewes, André . . . . . . . . . . . . . . . . . . . . . . . 177
Miao, Haichao . . . . . . . . . . . . . . . . . . . . . . . . . 1
Mistelbauer, Gabriel . . . . . . . . . . . . . . . . . . . . 1
Molchanov, Vladimir . . . . . . . . . . . . . . . . . . 11
Našel, Christian . . . . . . . . . . . . . . . . . . . . . . . . 1
Navab, Nassir . . . . . . . . . . . . . . . . . . . . . . . .195
Novikov, Alexey A. . . . . . . . . . . . . . . 123, 131
Oliveira, Julia E. E. de . . . . . . . . . . . . . . . . . 31
Osborne, Genevieve . . . . . . . . . . . . . . . . . . 159
Parulek, Julius . . . . . . . . . . . . . . . . . . . . . . . . 61
Pelt, Roy F. P. van . . . . . . . . . . . . . . . . . . . . 139
Pick, Sebastian . . . . . . . . . . . . . . . . . . . . . . .167
Pop, Serban R. . . . . . . . . . . . . . . . . . . . . . . . 207
Preim, Bernhard . . . . . . . . 103, 139, 149, 177
Preim, Uta . . . . . . . . . . . . . . . . . . . . . . . . . . .139
Reichenbach, Andre . . . . . . . . . . . . . . . . . . 113
Riabikin, Oleksandr . . . . . . . . . . . . . . . . . . 177
Ritsos, Panagiotis D. . . . . . . . . . . . . . 207, 215
Ritter, Felix . . . . . . . . . . . . . . . . . . . . . . . . . .187
Rocchisani, Jean-Marie . . . . . . . . . . . . . . . 211
Scherzinger, Aaron . . . . . . . . . . . . . . . . . . . . 83
Schreck, Tobias . . . . . . . . . . . . . . . . . . . . . . . 71
Schulte zu Berge, Christian . . . . . . . . . . . 195
Shergill, Iqbal S. . . . . . . . . . . . . . . . . . . . . . 215
Skalej, Martin . . . . . . . . . . . . . . . . . . . 149, 177
Smistad, Erik . . . . . . . . . . . . . . . . . . . . . . . . 219



Author Index

Smit, Noeska . . . . . . . . . . . . . . . . . . . . . . . . 103
Smith, Samuel . . . . . . . . . . . . . . . . . . . . . . . 217
Sternberg, Michael . . . . . . . . . . . . . . . . . . . . 41
Sturm, Werner . . . . . . . . . . . . . . . . . . . . . . . . 71
Taylor, Stephen . . . . . . . . . . . . . . . . . . . . . . . 41
Todd, Stephen . . . . . . . . . . . . . . . . . . . . . . . . 41
Todd, Peter . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
Ullrich, Torsten . . . . . . . . . . . . . . . . . . . . . . . 71
Vázquez, Pere-Pau . . . . . . . . . . . . . . . . . . . . 51
Vidal, Franck P. . . . . . . . . . . . . . . . . . 211, 213
Vilanova, Anna . . . . . . . . . . . . . . . . . . . . . . 103

Villard, Pierre-Frédéric . . . . . . . . . . . . . . . 213
Vinacua, Alvar . . . . . . . . . . . . . . . . . . . . . . . . 51
Viola, Ivan . . . . . . . . . . . . . . . . . . . . . . . . . . . .61
Völker, Andreas . . . . . . . . . . . . . . . . . . . . . . . 83
Voß, Samuel . . . . . . . . . . . . . . . . . . . . . . . . . 149
Waite, Marion . . . . . . . . . . . . . . . . . . . . . . . 209
Walton, Simon . . . . . . . . . . . . . . . . . . . . . . . . 93
Weiss, Jakob . . . . . . . . . . . . . . . . . . . . . . . . .195
Weyers, Benjamin . . . . . . . . . . . . . . . . . . . . 167
Williams, Ian . . . . . . . . . . . . . . . . . . . . 205, 217
Wimmer, Maria . . . . . . . . . . . . . . . . . 123, 131



Keynote

What is Life? A Systems Biology Perspective

Denis Noble

Biographical Note
Professor Denis Noble CBE FRS FRCP is a British biologist who held the Burdon Sanderson
Chair of Cardiovascular Physiology at the University of Oxford from 1984 to 2004 and was
appointed Professor Emeritus and co-Director of Computational Physiology. He is one of the
pioneers of Systems Biology and developed the first viable mathematical model of the working
heart in 1960.

Noble’s research focuses on using computer models of biological organs and organ systems to
interpret function from the molecular level to the whole organism. Together with international
collaborators, his team has used supercomputers to create the first virtual organ, the virtual heart.

As Secretary-General of the International Union of Physiological Sciences 1993-2001, he
played a major role in launching the Physiome Project, an international project to use computer
simulations to create the quantitative physiological models necessary to interpret the genome,
and he was elected President of the IUPS at its world congress in Kyoto in 2009.

Noble is also a philosopher of biology, and his book The Music of Life challenges the foun-
dations of current biological sciences, questions the central dogma, its unidirectional view of
information flow, and its imposition of a bottom-up methodology for research in the life sci-
ences.
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Numerical Simulation in Medicine: From Training to Per-operative Guidance.

Stephane Cotin

Abstract
The variety, complexity and central role of modern medicine have been a strong motivation
for many recent scientific developments. While medical imaging has become an integral part
of today’s medicine, new fields are emerging, such as robotics, simulation, augmented reality,
or workflow analysis. In this talk I will highlight the increasingly important role of (real-time)
numerical simulation in various domains, such as training, but also for planning and in the
assistance of complex interventions. I will illustrate the impact of simulation through a series
of results in various areas of medicine, such as interventional radiology, ophthalmology, and
laparoscopic surgery. Finally I will discuss some of the remaining challenges that still hinder
the use of computational anatomy and simulation in medicine.

Biographical Note
Stephane Cotin joined INRIA in 2007 as Research Director. Since January 2010 he has lead
the SHACRA group, a multidisciplinary team of scientists involved in the field on medical
simulation. Stephane also manages the development of a Large Scale Initiative on Medical
Simulation,

Stephane is a senior research scientist with experience in biomechanical modeling, real-time
simulation, and physics-based modeling. Specialized in medical applications, from training to
planning of complex medical procedures. Management of several projects and teams.
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