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Implementation and Performance Evaluation of
Fast Cone Beam Reconstruction using CUDA

YUsUKE OKITSU,t FUMIHIKO INOtt and KENICHI HAGIHARA®

This paper presents a fast method for cone beam reconstruction implemented using compute
unified device architecture (CUDA), which is a general purpose computation environment for
the graphics processing unit (GPU). The proposed method reduces the number of accesses
to global memory and local memory equipped on the GPU. It also hides the latency needed
for memory access. Evaluation results show that the proposed method takes 5.7 seconds to
reconstruct a 5123-voxel volume from 360 5122-pixel projection images. This execution time
is 2.6 seconds faster than an OpenGL-based implementation. It is also 23.7-fold faster than a
CPU implementation using SSE. There are no visible differences between our reconstruction
results and those generated by the CPU.
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1: Reconstruction()

2: begin

3: for i =0 to K — 1 do begin
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5: Q; « Filtering(P;,K);
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7: F «- Backprojection(Q;.d:,8:);

8: end;
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10: end;
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12: begin
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34: end;

35: end;
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