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Optimization of Fan-Beam CT Filtered Backprojection
Reconstruction Algorithm
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(College of Information Engineering, PLA Institute of Information Engineering,
Zhenzhow, He'nan 450002, China)
Abstract A derivation Hilbert backprojection (DHB) reconstruction algorithm based on the filtered backprojection
(FBP) algorithm in equispaced fan-beam CT is proposed and realized. Because of the improvement of sharp cut-off
characteristic of DHB filtering function in high frequency, the experimental result shows that the reconstructed image
using DHB is smoother than that using FBP. Simultaneously, the distance weighting in backprojection operator is got
rid of, which leads to the reduction in reconstruction time.
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Fig. 3 Transfer function of finite difference. (a) Real part; (b) imaginary part; (c¢) amplitude; (d)phase angle
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Fig. 5 Comparison of reconstruction results. (a) Original image; (b) reconstruction by fan-beam FBP;

(¢) reconstruction by fan-beam DHB
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Fig. 6 Comparison of reconstruction results in part. (a) Reconstruction by fan-beam FBP;

(b) reconstruction by fan-beam DHB
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Fig. 7 Curve of error comparison. (a) Normalized mean square error; (b) normalized absolute average error
# 1 FBP k5 DHB Bk RexS L
Table 1 Performance comparison of FBP and DHB

. (NXN)
Number of pixels
100 X100 200 X200 300 X300 400 X 400 500 X500 600 X600
FBP 0.57 0.52 0.57 0.52 0. 54 0.57
d DHB 0.51 0.47 0.5 0.41 0.48 0.49
FBP 0.83 0.76 0. 89 0.79 0. 83 0. 88
: DHB 0. 62 0. 68 0.76 0. 67 0.7 0.73
Reconstruction FBP 4.13 14,58 30. 89 53.16 82.57 114.8
time /s DHP 3.31 12.5 27.67 48.1 75.12 107. 5
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