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Generation Algorithm of Digital Reconstruction Radiographs Based on CUDA

DU Xiao-gang DANG Jian-wu WANG Yang-ping
(School of Electronic & Information Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract Because the generation procedure of digitally reconstructed radiograph has good parallelism, the digital recon-
struction radiograph generation algorithm based on CUDA parallel computing was presented in this paper. Firstly, the
octree structure is adopted to organize the volume data in CPU,and then the volume data are loaded into the GPU, The
kernel function which can be used to simulate the decay process of X-rays penetrating the human body is designed ac-
cording to the correspondence between the light and the thread, and finally the kernel function is executed in parallel by
the multi-thread to complete the DRR image generation process. The experimental results show that this algorithm uses
effectively the parallel computing capabilities of GPU in the premise of ensuring the quality of the DRR, significantly

improves the generation speed of DRR,and meets the real-time requirements of DRR in the image-guided radiotherapy.
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