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Design of CT image reconstruction acceleration based on FPGA
ZHANG Xiao-meng'”* ,ZHANG Tao'"

(1. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Suzhou Institute of Biomedical Engineering and Technology
Chinese Academy of Sciences, Suzhou 215163, China)

Abstract: To fulfill the real-time processing requirement of computerized tomography image recon-
struction, a FPGA-based accelerated CT image reconstruction method was proposed. Firstly, filtering
projection algorithm was broken down by parallelism. Then the FPGA-based processing structure was
proposed by using the parallel pipeline technology, and the designs of the main units of the method
were discussed, including the designs of the filter, back-projection, and accumulation. Lastly, the sys-
tem which includes 12 parallel processing pipelines was implemented on FPGA. The simulation results
showed that,compared with the CPU reconstruction, the FPGA-based reconstruction achieved that re-
construction absolute error is less than 0.4% and the speedup ratio is more than 100, its speedup
effect is more obvious when it is applied to larger amount of reconstructed image.
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Fig. 2 Parallel processing structure of FBP algorithm
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