
Center for Imaging Science 
15th Anniversary

May 17 & 18, 2013



The Center for Imaging Science will be hosting a Symposium on 
May 17 & 18 to celebrate its 15 years of science. The event will begin 
Friday May 17th at 1:00 PM at the Sheraton Baltimore North, and 
will continue Saturday 9:00 AM on the Johns Hopkins University 
Homewood campus at the Hodson Hall Boardroom. 

Our two days of celebrations will feature talks from leading scientists 
in Medical Imaging, Computational Vision and Computational Biology, 
three areas upon which the Center for Imaging Science has focused 
over its existence. Our renowned speakers include Nicholas Ayache 
 from INRIA, Stuart Geman from Brown University, Richard Hartley 
from National ICT Australia, Alfred Hero from the University of 
Michigan, Alain Trouvé from Ecole Normale Supérieure, Cachan and 
Raimond Winslow of the Johns Hopkins University. 

Agenda:

Friday May 17, 2013 
Sheraton Baltimore North 
12 - 7pm: Talks, Refreshments, Happy Hour

 » 12:00 - 1:00   Lunch
 » 1:00 - 2:00   Nicholas Ayache -  Computational Medicine: From 

Medical Images to  Personalized 
Virtual Patients

 » 2:00 - 2:30   Coffee Break
 » 2:30 - 3:30   Al Hero -  Correlation Mining in Computational  

Biology: Pitfalls and Opportunities
 » 3:30 - 4:00   Coffee Break
 » 4:00 - 5:00   Richard Hartley -  Riemannian Geometry  

in Computer Vision
 » 5:00 - 7:00   Sheraton Hotel Cocktail Hour(s)



Saturday May 18, 2013 
JHU Homewood Campus - Hodson Hall Boardroom  
 (Transportation will be provided from the Sheraton to Campus at 8:30am) 
9am - 3pm: Talks, Lunch, Refreshments 

 » 9:00 - 9:30   Coffee
 » 9:30 - 10:30   Stuart Geman -  Vapnik-Chervonenkis Dimension 

and the Mind’s Eye
 » 10:30 - 11:00   Coffee Break
 » 11:00 - 12:00   Alain Trouvé -  Mathematics and Computational 

Anatomy: A Story That Lasts
 » 12:00 - 1:00   Lunch
 » 1:00 - 2:00   Raimond Winslow -  The Emerging Discipline of 

Computational Medicine

Hotel Information:

Sheraton Baltimore North 
903 Dulaney Valley Road, Baltimore, MD 21204 
(410) 321-7400

http://www.sheratonbaltimorenorth.com/



Speakers:

Nicholas Ayache  
Computational Medicine: From Medical 
Images to  Personalized Virtual Patients 

Medical Imaging and Computational Sciences 
combined together open a new realm of possibility 
to improve modern personalized medicine. At the 
center of this (r)evolution, the Virtual Patient is  
a digital representation of the patient  which 
integrates anatomical and physiological informa-
tion extracted from medical images. It is built on a 
hierarchy of statistical and biophysical models personalized from images 
acquired at various scales with different modalities. The Virtual Patient allows us 
to compute on this heterogeneous information and to simulate patient-specific 
physiological and pathological processes to better guide the diagnosis, prognosis 
and therapy of diseases. This talk will illustrate some of the challenges of this 
young research field – Medical Image Computing for Computational Medicine 
– at the intersection of Medicine and Computational Sciences.

Nicholas Ayache is a Research Director at INRIA, the French Research 
Institute of Computer Science and Applied Mathematics, where he leads the 
ASCLEPIOS project-team in Sophia Antipolis. He is also currently serving as 
Chief Scientific Officer of the newly created Institut Hospitalo-Universitaire 
(IHU) of  Strasbourg.

Dr. Ayache’s current research interests include the analysis and simulation  
of biomedical images with advanced geometrical, statistical, biophysical  
and functional models, and the application of these tools to medicine to 
improve prevention, diagnosis and therapy of diseases. His research and 
publications (which have received over 20,000 citations) may be found  
at http://www-sop.inria.fr/members/Nicholas.Ayache



Stuart Geman  
Vapnik-Chervonenkis Dimension  
and the Mind’s Eye

Google engineers routinely train query classifiers, 
for ranking advertisements or search results, on 
more words than any human being sees or hears in a lifetime.  A human being 
who sees a meaningfully new image every second for one-hundred years will 
not see as many images as Google has in its libraries for training object 
detectors and image classifiers.  Children learn more efficiently, achieving 
nearly perfect competence on about 30,000 categories in their first eight years. 
Upper bounds on the number of training samples needed to learn a classifier 
with similar competence can be derived using the Vapnik-Chervonenkis 
dimension, or the metric entropy, but these suggest that not only does  
Google need more examples, but all of evolution might fall short.  

This talk will discuss machine learning and human learning, with a focus on 
representation.  It  will be argued that brains simulate rather than classify, 
suggesting that the rich relational information available in an imagined world 
argues against abstraction and in favor of topological, almost literal, represen-
tation.  Speculation concerning  physiological mechanisms that would support 
topologically organized neuronal activity patterns will be discussed.

Stuart Geman is the James Manning Professor of Applied Mathematics.  
Stuart Geman has been a pioneer in the field of image analysis and image 
understanding writing foundational articles in the field. His paper entitled 
“Stochastic Relaxation, Gibbs Distributions and the Bayesian Restoration of 
Images” is considered to be in the top 10 most influential papers in the history 
of Computer Vision.

Dr. Geman’s current research interests include Compositional Vision, Statistical 
Analysis of Neurophysiological Data, Statistical Analysis of Rare Events in the 
Markets, Statistical Analysis of Natural Images, and Neural Representations 
and Neural Modeling. His research and publications may be found at  
http://www.dam.brown.edu/people/geman/index.shtml.



Richard Hartley  
Geodesic Methods on Riemannian  
Manifolds in Computer Vision

Geometry has played a major role in computer 
vision in the last two decades.  Projective 
geometry has been influential particularly in the 
field of Structure from Motion (SfM), and many of 
its concepts have become standard in the wider 
field of computer vision.  More recently, other types of geometry have become 
popular.

This talk will describe some of our recent research on geodesic techniques on 
Riemannian manifolds related to Computer Vision. Common manifolds that 
appear in a Computer Vision context include the manifold of 3D rotations (SO(3)) 
and the Essential Manifold (encoding the relative motion of a camera) as well as 
Grassman manifolds and Kendal’s shape manifold.  I report recent and ongoing 
work in various geometric and statistical problems that most naturally fit in this 
framework.  A selection of results related to sparse dictionary learning and 
definition and existence of kernels will be discussed,  allowing for definition of 
classifiers, naturally based in these spaces. Applications in pedestrian detection 
and shape classification will be shown.

Professor Richard Hartley is a member of the Computer Vision research group 
National ICT Australia; from 2003 until 2006 he was the leader of this research 
group. This program seeks to apply methods from Computer Vision and Sensor 
Technology in a range of real-world problems, ranging from motor-vehicle 
safety to improved methods of health care. In 2001, Professor Hartley returned 
from the USA to a position in the Department of Information Engineering at the 
Australian National University. Before that, he worked at the General Electric 
Research and Development Center in Schenectady New York from 1985 to 
2001. His projects in GE were in the construction of terrain models and texture 
mosaics from aerial and satellite imagery. In 1991, he began an extended 
research effort in the area of applying geometric techniques to the analysis of 
video. This research led to advances in machine-understanding of video, and 
opened up one of the most popular areas of Computer Vision research in the 
1990s. The most visible outcome of this research was in automating the creation 
of special effects in the film entertainment industry. In 2000, he co-authored a 
book “Multiple View Geometry in Computer Vision” for Cambridge University 
Press, summarizing the previous decade’s research in this area. This has  
become one of the most popular research reference texts in Computer Vision. 
His research can be found at https://researchers.anu.edu.au/researchers/hartley-r



Alfred Hero 
Correlation Mining in Computational  
Biology: Pitfalls and Opportunities

Correlation mining searches for pairs of  variables exhibiting uncommonly high 
dependency based on limited measurements. When the number of measure-
ments (n) is much less than the number of variables (p) correlation mining 
suffers from phase transitions and high false positive rates. This talk will 
describe applications of correlation mining to bioinformatics,  finance, and 
social behavior analysis and discuss its theoretical limitations for small n large p.

Alfred Hero is the R. Jamison and Betty Williams Professor of Engineering at 
the University of Michigan. He also holds the position of Digiteo Chair at the 
Digiteo research institute in France. At the University of Michigan his primary 
appointment is in the Department of Electrical Engineering and Computer 
Science (EECS) and he has secondary appointments in the Department of 
Biomedical Engineering and the Department of Statistics. He is also affiliated 
with the UM Program in Biomedical Science (PIBS) and the UM Graduate 
Program in Applied and Interdisciplinary Mathematics (AIM). 

Dr. Hero’s research interest are in high dimensional statistical inference including 
topics in information theoretic image and signal processing, information fusion, 
sensor networks, and active sensing and processing systems.



Alain Trouvé 
Mathematics and Computational Anatomy: A Story That Lasts

Mathematics has played a rather significant role in Computational Anatomy and 
Medical Imaging, not only the usual post-processing one. This talk will discuss 
the last 15 years in Computational Anatomy and the role of mathematics.

Alain Trouvé is a Professor at the Center of Mathematics and Their Application 
(Centre de Mathématiques et Leurs Applications Ecole Normale Supérieure); 
Cachan, France. Alain Trouvé did his PhD in Stochastic Optimization and 
Bayesian Image Analysis under the supervision of Robert Azencott. His main 
research interests are shape and object data analysis with a particular emphasis 
on the use of riemannian geometry and infinite dimensional group actions 
driven by applications in computational anatomy and medical imaging. 



Raimond Winslow 
The Emerging Discipline of  
Computational Medicine

Because of the inherent complexity of coupled 
nonlinear biological systems, the development 
of computational models is necessary for 
achieving a quantitative understanding of their 
structure and function in health and disease. 
Statistical learning is applied to high-dimensional 
biomolecular data to create models that describe relationships between 
molecules and networks. Multiscale modeling links networks to cells, organs, 
and organ systems. Computational approaches are used to characterize 
anatomic shape and its variations in health and disease. In each case, the 
purposes of modeling are to capture all that we know about disease and to 
develop improved therapies tailored to the needs of individuals. We discuss 
advances in computational medicine, with specific examples in the fields of 
cancer, diabetes, cardiology, and neurology. Advances in translating these  
computational methods to the clinic are described, as well as challenges in 
applying models for improving patient health.

Dr. Winslow is the Raj and Neera Singh Professor of Biomedical Engineering, 
and Director of the Institute for Computational Medicine. His research has 
focused on the use of computational modeling to understand the processes of 
excitation contraction coupling, mitochondrial energy production, and signal 
transduction in ventricular myocytes. He has also developed computational 
models of the molecular basis of arrhythmia in heart failure – work that has 
provided fundamental insights into possible mechanisms of sudden cardiac 
death in this disease. More recently, he has initiated a research program in 
cardiovascular informatics. He is Principal Investigator of the CardioVascular 
Research Grid Project, an NHLBI-funded resource, with research teams at  
four universities, aimed at creating a national infrastructure for sharing and 
analysis of cardiovascular data.
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