
Imagerie médicale sur la grille

Johan Montagnat, CNRS / I3S



Use case: multiple sclerosis
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 Brain atrophy correlation with 
clinical score (EDSS)

B
ra

in
 A

tr
o

p
h

y

EDSS

-10

-5

0

5
N=18 20 15 11  4

 Statistical correlations between 
Normal Controls (NC), Relapsing-
Remitting patients (RR) and 
Secondary Progressive patients 
(SP).

Use case: multiple sclerosis



Why grids for medical imaging?

Sharing computing resources, data sets, 
analysis procedures and expertize

Seq1 > 

dcscdssdcsdcdsc 
bscdsbcbjbfvbfvbvfbvbvbhv
bhsvbhdvbhfdbvfd

Seq2 > 
bvdfvfdvhbdfvb 
bhvdsvbhvbhdvrefghefgdsc
gdfgcsdycgdkcsqkc

…

Seqn > 

bvdfvfdvhbdfvb 
bhvdsvbhvbhdvrefghefgdsc
gdfgcsdycgdkcsqkchdsqhfd
uhdhdhqedezhhezldhezhfe
hflezfzejfv
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Medical imaging sector 
activity

 Involved (as guinea pig) since EDG (2001)
gPTM3D

• LRI-LAL-LIMSI (CNRS - Orsay)
HOPE, GATE

• LPC (CNRS – Clermont Ferrand)
SiMRI3D, ThIS, CAVIAR, Virtual Imaging Platform

• CREATIS (CNRS - Lyon)
NeuroLOG, Bronze Standard

• I3S (CNRS – Sophia), INRIA

LRMNLRMN



gPTM3D: radiology data 
analysis

Scientifi c objectives
• Reconstruction of organ shapes from CT-scans
• Targets augmented reality and therapy planning

Method
• Supervised radiology volume images reconstruction

o Semi-automatic
segmentation algorithm

o Interactive corrections



Bronze Standard:
Rigid registration algorithms evaluation
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• N images, m algorithms
• N.(N-1).m transformations measured
• N-1 transformations to estimate

• Exploit redundancy to compute
o Mean transformations T

ij 
(Bronze standard)

o Variances on the transformations (Accuracy)
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Scientifi c objectives
• Better understand MR physics
• Study MR sequences in-silico
• Study MR artefacts
• Validate MR Image processing

algorithms on synthetic yet
realistic images

Method
• Simulate Bloch's electromagnetism equations
• Parallel (MPI) implementation

SiMRI3D: MRI simulator



GATE application to 
radiotherapy 

Scientifi c objectives
• Medical physics: PET camera simulation, radiotherapy, 

ocular brachytherapy treatment...

Method
• GEANT4-based software (Monte Carlo)
• Open-GATE collaboration

http://opengatecollaboration.org



ThIS
Therapeutic Irradiation Simulator 

Cancer treatment by irradiation of patient 
with beams of photons, protons or carbons

CT images (482x360x141)  
3D dose distribution computation

• 700h CPU
• Monte Carlo-based

http://www.creatis.insa-lyon.fr/rio/ThIS?action=AttachFile&do=get&target=ex2.1-3D-dose.gif


CAVIAR
Cardiovascular sequences analysis

3D+time motion 
estimation & tracking

3D+time heart 
segmentation



NeuroLOG
Neurosciences collaborative platform



VIP
Virtual Imaging Platform

Multi-modality images simulation platform
• Integrating multiple models and simulators
• Easily accessible and extendable
• Simulators interoperability (multiple modality simulations)
• Harnessing the simulation tools computation needs
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Model converters
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Tools for grid usage

Offer community-level services
• e.g. Medical data management

Make grid accessible to non-specialists, 
deliver adapted user interfaces
• GUI and Web portals: e.g. NeuroLOG and VIP

Integrate into existing problem solving 
environments
• Deal with legacy: e.g. NeuroLOG
• Help porting existing applications: e.g. workfl ows



MDM
gLite Medical Data Manager

 Objectives
• Expose a standard grid interface (SRM) for medical image servers 

(DICOM)
• Use native DICOM storage format
• Fulfi ll medical applications security requirements
• Do not interfere with clinical practice

User Interfaces
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MOTEUR
workfl ow system

 Open source workfl ow enactor
• Code + docs + tutorial: http://modalis.polytech.unice.fr/softwares
• Targets: ease of use, fl exibility, transparent exploitation of 

application parallelism

 Supports
• Scufl  language (from myGrid/Taverna) + GWENDIA extensions

• Intefaced to gLite middleware (EGI) and DIET (Grid'5000)
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http://modalis.polytech.unice.fr/softwares


Legacy codes packaging and deployment
Grid enactment

Grid
protocol

Grid 
ResourcesGrid

GatewayService
wrapper

SOAP Grid API
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Towards a ready-to-go 
execution environment

Integrated, easy-to-deploy environment
Proposed as a base service

• By no way mandatory

Including
• Graphical front-end (GUI)
• Application description / enactment (workfl ow)
• Experiments monitoring (dashboard)
• Reliability / performance (pilots)



vBrowser GUI
http://www.vl-e.nl/vbrowser

Manages VOMS credentials
• create VOMS proxy from certifi cate

Data transfers from/to local host
• Browses input/result fi les
• read/write fi les on grid LFC+SE

Execution
• Launches worfklows
• Specifi c plugins 
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Pilot jobs
DIANE or DIRAC

Benefi ts
• Fault tolerance
• Reduced latency
• Resource allocation
• Heterogeneity of computing resources performance
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Integrated environment

workflow engine
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Life Sciences Virtual 
Research Community

Community model
• 1 VRC, several VOs (per region / project / ...)
• 1 catch-all international-scale VO (“biomed”)
• Mutualize resources and expertize

https://dav.healthgrid.org/lsvrc/LSVRC_proposition_09-08-2010-fi nal.pdf  

Sub-domain scientifi c leaders
• Sub-groups defi ned in biomed VO (as VOMS groups)
• Sub-groups may require specifi c resources (e.g. data access 

control)

Open to new users
• Registration into groups (sub-domain, projects, country)

https://dav.healthgrid.org/lsvrc/LSVRC_proposition_09-08-2010-final.pdf


VO/VRC management 
tools

Need to formalize agreements with resource 
providers
• Improve years-old informal agreements without guarantee 

and frequent decommissioning 
Work on-going on the defi nition of a users DB

• To manage scientifi c affi liation and authorization
• To defi ne user (mailing) lists (per sub-domain, per project…) 
• To maintain consistency (remove non-active / expired users)
• To follow-up users activity
• Link users DB with VOMS service and applications DB



VO/VRC monitoring tools

 Monitor grid services operation at the VO-level (VOMS, 
LFC, CEs, SEs)

 Monitor VO production (CPU/data effi ciency, number of 
failed jobs, data placement, etc) 



Conclusions

Medical imaging activity active on the 
grid since 2001
• Strong community in France

Beyond applications, tools
Beyond tools, common environment
Beyond environment, towards 

community structure
• Still a lot to be done at the international level
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