GATE

Simulation of Preclinical andClinical Scans in Emission Tomography, Transmission Tomography and Radiation Therapy

GATE
a GEANT4-based simulation toolkit

for medical physics applications

supported by Uwe Pietrzyk, spokesperson of the
OpenGATE collaboration




www.opengatecollaboration.org

GATE: Geant4 Application for Emission Tomography,
Transmission Tomography, Radiotherapy and Optical Imaging

GATE is an Opensource software (GNU LGPL) dedicated to the
simulation of imaging (SPECT, PET, CT, Optical) and
radiotherapy, and based on the Geant4 toolbox

First release of GATE in May 2004
22 releases since that date
Currently GATE V8.1

Broad range of applications:

Detector design

Optimisation of acquisition and processing protocols
Assessment of quantification methods

Estimation of the system matrix used in tomographic
reconstruction

Dosimetry, Radiation Therapy
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GATE: a simulation toolkit for PET and SPECT
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GATE V6: a major enhancement of the GATE
simulation platform enabling modelling of CT and

radiotherapy
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GATE (Geantd Application for Emission Tomography) is & Monte Carlo
simlaion paiorm dloped by the OpnGATE collaboruion e 201

Dedicated 10 the modelling of planar
scintigraphy, single photon emission computed tomography

toasist PET and SPECT research
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Extension of the GATE Monte-Carlo simulation
to model bi i and

imaging
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TECHNISCHE MITTEILUNG A review of the use and potential of the GATE Monte Carlo simulation code

for radiation therapy and dosimetry applications
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» GATE is based on Geant4: http://www.geant4.orqg
= GATE is written in C++

» GATE is user-friendly as simulations can be designed and
controlled using macros, without any C++ writing

» GATE can simulate SPECT, PET, CT and optical scans and
radiotherapy treatments

= GATE is flexible enough to model almost any detector
design, including prototypes

= GATE explicitly models time, hence makes it possible to
model detector motion, patient motion, radioactive decay,
optical photon tracking, dead time, time of flight, tracer
kinetics

= GATE can handle analytical or voxelized phantoms

= GATE can run on a cluster architecture and on a grid



= GATE can be freely downloaded, including sources

= GATE can be run on many platforms (Linux, MAC OS,
Windows)

= Online documentation about GATE, including FAQ

= Help about the use of GATE can be obtained through the
gate-user mailing list (more than 1500 subscribers)

= Many commercial or prototype systems have already been
modeled using GATE and most models have been thoroughly
validated (list available at the address:
http://www.opengatecollaboration.org)

= The GATE project is mostly based on volunteer
participation and on the active contribution of GATE
developers and users



= 18 labs, sharing developments and validation studies regarding
GATE, and working together to make these developments
publicly available

France | B Europe
Q U892 Inserm, Nantes Q Delft University of Technology, Delft, The Netherlands
Q LaTIM, U1101 Inserm, Brest Q Forschungszentrum Juelich, Germany
O IMNC, CNRS/IN2P3, Orsay Q National Technical University of Athens, Greece

Q LPC, CNRS/IN2P3, Clermont-Fd Q Medical University of Vienna, Austria
Q IPHC, CNRS/IN2P3, Strasbourg U1 MedAustron, Wiener Neustadt, Austria
O CPPM, CNRS/IN2P3, Marseille Q University of Gent, Belgium

O CREATIS, CNRS, Lyon

Q SHFJ-CEA, Orsay

Q U1037 Inserm, Toulouse

Rest of the world e,

Q Memorial Sloan-Kettering Cancer Center, New York, USA
Q UC Davis, Davis, USA
QSogang University, Seoul, South Korea

-> Need to foster collaborations with China



Research topics developed in IN2P3 labs @
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Partnerships with chinese particle physics la?‘
O

» Foster research partnerships & enlarge the
OpenGATE collaboration to Chinese labs

» GATE is now a powerful and recognized platform for medical
physics applications, but it needs to be maintained and
developed in the long term through research partnerships
(PhD thesis)



» Foster research partnerships & enlarge the
OpenGATE collaboration to Chinese labs

» GATE is now a powerful and recognized platform for medical
physics applications, but it needs to be maintained and
developed in the long term through research partnerships
(PhD thesis)

» Foster education on simulation and
modelling in medical physics through

dedicated workshops and tutorials

French students are trained to use GATE in medical physics
Master programs in order to help their understanding of
particle physics interactions and operation of medical
devices

- The OpenGATE collaboration is willing to develop dedicated

workshops to train Master students and open new
collaborations sall around the world -> FCPPL could help in

finding new partners



» Contact: Lydia Maigne, associate professor @ LPC Clermont-
Ferrand, Lydia.Maighe@clermont.in2p3.fr

» References:
» GATE URL: http://www.opengatecollaboration.org

» GATE user mailing list:
gate-users@lists.opengatecollaboration.org

» GATE documentation (wiki):

> To install GATE:
http://www.opengatecollaboration.org/InstallingGATE

» To use GATE:
http://www.opengatecollaboration.org/Documentation

» GATE publications:
http://www.opengatecollaboration.org/Publications




