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• Organization: N. Ayache, H. Delingette, M.Organization: N. Ayache, H. Delingette, M. 
Sermesant (INRIA, ASCLEPIOS).

• 5th edition. 
• 150 attendees.
• Next edition: in New York – May 30th 2011Next edition: in New York May 30 2011 

(organized by D. Metaxas & L. Axel).



Program overviewProgram overview
• Oral Session : (25 papers)
• Poster Session : (29 papers)( p p )
• Invited talks : 4 



Themese es

• Cardiac Imaging & Electrophysiologyg g p y gy
• Cardiac Motion Estimation
• Cardiac Mechanics
• Cardiac Electrophysiology
• Cardiac Image Analysis

C• Cardiac Anatomical and Functional Imaging

• Cardiac Research Plateforms• Cardiac Research Plateforms



A Statistical Approach for Detecting Tubular Structures in pp g
Myocardial Infarct Scars

Camille Vidal, Hiroshi Ashikaga and Elliot R. McVeigh, JHU 

• The presence of an infarct scar in the heart generates abnormal electrical 
pathways that may trigger the occurrence of arrhythmic episodes.

• The infarct scar is perforated by tunnels of live tissue, which could generate 
abnormal activation pathways and therefore facilitate arrhythmia episodes.

• High res. MRI.
• Therefore, we propose to build low-level descriptors of the infarct scar to 

d hi l i i l d id if h l i l k fstudy this correlation more precisely and identify morphological markers of 
risk.











Quantitative Tool for the Assessment of Myocardial 
Perfusion during X-Ray Angiographic Procedures

Jean Liénard and Régis Vaillant , GE Healthcare

• During interventional procedures, cardiologists revascularize the ischemic heart by 
opening occluded arteries. 

1 Apply synchronized subtraction to enhance the tissue opacification by removing the1. Apply synchronized subtraction to enhance the tissue opacification by removing the 
background. 

2. compute time-density curves normalized with respect to the injection characteristics 
to quantify the microcirculation temporal behavior.

3. Create parametric images that summarize in a single picture the dynamic information 
directly usable in the interventional setting. 







Local Cardiac Wall Motion Estimation from 
Retrospectively Gated CT Images

Jochen Peters, Olivier Ecabert, Holger Schmitt, Michael 
Grass and Jürgen Weese Philips Research AachenGrass and Jürgen Weese , Philips Research Aachen

• Automatic local tracking of the cardiac surfaces with sub-voxel accuracy in g y
time series of CT data. 

• `1. Multi-compartment mesh is adapted to a single reconstructed image. 
• 2. Adapted mesh is then propagated through the whole time series. 
• 3. Chamber volumes and local surface motion can be estimated at arbitrary 

time points. 
• Experiments on 15 time series indicate that the system is very precise and 

b t ith t t th l ti f th t t h f th tirobust with respect to the selection of the start phase of the propagation. 
• The results can be used:

– for dyssynchronity assessment 
– comparison with electromechanical models of the full heartcomparison with electromechanical models of the full heart.











Physically-Constrained Diffeomorphic Demons for 
the Estimation of 3D Myocardium Strain from Cine-MRIy
Tommaso Mansi, Jean-Marc Peyrat, Maxime Sermesant, Hervé Delingette, 

Julie Blanc, Younes Boudjemline and Nicholas Ayache , INRIA

• Image-based method to estimate myocardium strain from cine-MRI. 
• To recover non-apparent cardiac motions, we improve the diffeomorphic demons NL 

registration algorithm, by adding two physical constraints. 
1 Fi t di i ibilit i d b t i i th• 1. First, myocardium near-incompressibility is ensured by constraining the 
deformations to be divergence free. 

• 2. myocardium elasticity is modelled using smooth vector filters. 
• The proposed physically-constrained demons are compared with the diffeomorphicp p p y y p p

demons and evaluated in a healthy subject against tagged MRI.

















Random Forest Classification for Automatic 
Delineation of Myocardium in Real-Time 3D 

E h di hEchocardiography
Victor Lempitsky, Michael Verhoek, J. Alison Noble and Andrew Blake, 

Microsoft Research & Oxford Univ. 

• Segmentation of real-time 3D US data.
• Machine learning approach treating this problem as a two-class 3D 

patch classification taskpatch classification task. 
• Solving such task using random forests, which are the discriminative 

classifiers developed recently 
C t ti l ti tt f d ( CPU) i l• Computational time: matter of seconds (on a CPU) or even in real-
time (on a GPU) for the entire 3D volume.



Trees construction. 
Random forests = collection of randomized binary trees.

Construction proceeds in a top-down fashion, starting from the root.
At each node:
• a training collection of labeled voxels received from its parent is considered (the root• a training collection of labeled voxels received from its parent is considered (the root 

node receives a randomly drawn subset of the size Ntrain of our full training set). 
• A binary test is then chosen to minimize the uncertainty of the class labels in the 

subsets, 
• The test splits the training collection into (the exact choice method is discussed 

below). 
• Once the binary test is chosen, the training collection of voxels is split in the two 

subsets according to this binary test. g y
• The two children nodes are then created and the two subsets are passed to them as 

their training collections, so that the recursion proceeds.



• The recursive tree construction stops either when a certain maximal 
tree depth Dmax is reached or when all voxels in the training 
collection have the same label.






