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Abstract Aiming at large field of view and high-resolution microfocus computed tomography (micro-CT), a source
translation based CT (STCT) imaging method is proposed. This scanning method adopts the simultaneous iterative
reconstruction algorithm based on the minimization of image total variation (SIRT-TV), which has problems such
as long image reconstruction time and large amount of calculation. The ramp filter is divided and based on the
properties of Fourier transform to derive a STCT analytical reconstruction algorithm (STCT-DHB) based on
derivative-Hilbert transform-back projection (DHB). Simulation and practical experiment results show that the
STCT-DHB algorithm can effectively suppress high-frequency noise of the image, and improve the efficiency of
image reconstruction while maintaining the quality of the reconstructed image.
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Table 1 Parameters of numerical simulation

Parameter Value
Detector pixel size /mm 0.127
Detector array length /pixel 1024
Number of sampling points 3201
Source translation distance 2S /mm 16
L /mm 15
H /mm 190
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Fig. 5 Reconstruction process by mSTCT-DHB algorithm. (a) Original image; (b) image reconstructed by using one
segment of STCT projection data; (c) image reconstructed by using two segments of STCT projection data;
(d) image reconstructed by using three segments of STCT projection data; (e) image reconstructed by using four

segments of STCT projection data; (f) image reconstructed by using five segments of STCT projection data
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Fig. 6 Comparison of reconstruction results. (a) Original image; (b) reconstruction result of STCT-SIRT algorithm;

(c) reconstruction result of STCT-FBP algorithm; (d) reconstruction result of STCT-DHB algorithm; (e) local
magnification of Fig. 6 (a); (f) local magnification of Fig. 6 (b); (g) local magnification of Fig. 6 (c); (h) local
magnification of Fig. 6 (d)
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Fig. 7 Sine diagrams of projection data and image of Poisson noise. (a) Original image; (b) image after adding noise;

(¢) image of Poisson noise
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Fig. 8 Comparison of reconstruction results after adding noise. (a) Original image; (b) reconstruction result of STCT-

SIRT algorithm; (c) reconstruction result of STCT-FBP algorithm; (d) reconstruction result of STCT-DHB

algorithm; (e) local magnification of Fig. 8 (a); (f) local magnification of Fig. 8 (b); (g) local magnification of

Fig. 8 (¢); (h) local magnification of Fig. 8 (d)
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Fig. 9 Profiles along 370th row of images reconstructed

by different algorithms
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Table 2 Quantitative metrics of images reconstructed by

different algorithms

Metric STCT-SIRT STCT-FBP  STCT-DHB
RMSE 0.0414 0.0940 0.0518
PSNR 29.6173 23. 2411 27.0629
SSIM 0.8928 0.7040 0.8437
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Fig. 11 Comparison of reconstruction results of actual experiment. (a) Reconstruction result of STCT-SIRT algorithm;

(b) reconstruction result of STCT-FBP algorithm; (c¢) reconstruction result of STCT-DHB algorithm; (d) local

magnification of Fig. 11(a); (e) local magnification of Fig. 11(b); (f) local magnification of Fig. 11(c)
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Fig. 12 Profiles along 370th row of images reconstructed

by different algorithms in actual experiment
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