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GPU-Based Monte Carlo Simulation for Radiation Therapy Dose Simulation
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Abstract: Objective Monte Carlo simulation is generally considered to be the most accurate algorithm for radiation therapy
dose calculation. However, it is very time consuming for Monte Carlo simulation to get a desirable accuracy, which makesiit dif-
ficult to use in routine clinica application.EGSnrcis considered to be the most widely used Monte Carlo Simulation code in
Medica Physics, the long execution time is the main barrier for its routine clinical application. To overcome this obstacle, a
graphics processing units (GPU) based parallel computing version of EGSnrc was developed to provide afast and low cost solu-
tion for accurate Monte Carlo simulation. Methods In this paper, we give a GPU-based Monte Carlo smulation program pack-
age using the CUDA 5.0 environment. We implement the EGSnrc to the GPU platform, the EGSnrc's core physics interaction
and particle transportation mechanism were maintained in the GPU version of EGSnrc, which will maintain the accuracy of
EGSnrc, at the same time we accelerate its execution speed. The GPU based Monte Carlo smulation code is run on a NVidia
Tesla C2050 card. And the test phantom we use in this experiment is a pure water phantom, and the incident source we choose is
a6 MV photon. Results Our research results show that using a NVIDIA Tesla C2050 GPU card against an Intel Xeon CPU card,
both simulates 2 billion phase-space histories, our GPU-based Monte Carlo program package will get a 43 speed-up factor at the
same time maintain the accuracy of EGSnrc. To further test the agreement of the calculation result, we run a voxel by voxel test,
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which shows that the GPU based EGSnrc agree well with the EGSnrc.When the uncertainty is less than 0.5% everywhere in the
high dose region (D>0.5D,,), the dose difference normalized to Dmax between GEGS and EGSnrc is less than 1% for more
than 90% of the voxels. Conclusion Our new GPU-based Monte Carlo program package could accelerate the Monte Carlo sim-
ulation in a great degree, at the same time, maintains the accuracy of EGSnrc. The GPU based EGSnrc code has great potential
inroutine clinica application of dose calculation for radiation therapy, considering its speed and accuracy.
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Fig.1 PDD Curves With 6 MeV Photon of GEGS and EGSnrc
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