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• Geant4 Sample - TestEm7

• DCMTK

• CT Volume Target

• DICOM-RT Dose

• Running in parallel
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Depth Dose Curves
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/tracking/verbose 1 4/50



/tracking/verbose 1 5/50



/vis/open OGLIWin32 6/50



/vis/open OGLIWin32 7/50



/testem/stepMax 1 mm 8/50



/testem/stepMax 1 mm 9/50



/testem/stepMax 1 mm 10/50



/testem/phys/setCuts .1 mm 11/50



/testem/phys/setCuts .1 mm 12/50



/testem/phys/setCuts .1 mm 13/50



Main Program 14/50



Main Program 15/50



• RunAction
– BeginOfRunAction

– EndOfRunAction

• EventAction
– BeginOfEventAction

• SteppingAction
– UserSteppingAction

Action Classes 16/50



Event Action 17/50



EventAction 18/50



EventAction 19/50



Stepping Action 20/50



Stepping Action 21/50



Run Action 22/50



RunAction.hh 23/50



RunAction.cc – Constructor and Destructor 24/50



RunAction.cc – BeginOfRunAction 25/50



RunAction.cc – SaveEnergyDeposit 26/50



RunAction.cc - EndOfRunAction 27/50



Output .csv file 28/50



Animations
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Dose Depth Curves
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Geant4 Commands 31/50



Messenger Classes 32/50



StepMaxMessenger 33/50



3D Water Phantom 34/50



CT Density Table 35/50



Correlation between CT numbers and tissue parameters 36/50

W. Schneider, T. Bortfeld and W. Schlegel, Phys. Med. Biol. 45, 459 (2000).



• Use a “Nested Parameterization” to store CT 
voxels.

• Voxels can be accessed via a “copy number”.

Geant4 DICOM example 37/50



Nested Parameterization 38/50

• The voxels are regularly placed and only differ in 
material.

• It requires much less memory for geometry 
optimization and gives much faster navigation for ultra-
large number of voxels.

• A typical CT scan requires 512 x 512 x 100 = over 25 
million voxels



DCMTK

• DCMTK – DICOM Toolkit
• http://dicom.offis.de/dcmtk.php.en
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DICOM Dump 40/50



DICOM-RT Dose File 41/50



Hitachi Spot Scanning Nozzle 42/50
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Hitachi Spot Scanning Nozzle (Blender) 43/50



Spot Scanning – VQA Plan Data 44/50



Running in Parallel 45/50



Batch (shell script) 46/50



Main Program 47/50



RunAction.cc - EndOfRunAction 48/50



• Select “Release” build

• In project property pages
– C++/General/Debug Information 

Format/Program Database (/Zi)

– C++/Optimization/Optimization/Disabled (/Od)

– Linker/Debugging/Generate Debug Info/Yes 
(/DEBUG)

• You should now be able to set a break 
point and step through your program

Debugging a Geant4 program in VC 49/50



Geant4 Tips

• Use “/vis/open OGLIWin32” to check your 
geometry

• Use “/tracking/verbose 1” to make sure the 
particle is behaving correctly

• Estimate total execution time in 
G4UserEventAction::BeginOfEventAction

• Set the random seed with the current time
• When running in parallel, make sure random 

seeds are unique
• Make sure it works with one process before 

running in parallel
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