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Abstract : The micro-computed tomography (micro-CT) can achieve high-resolution imaging for objects completely contained in the field
of view (FOV) by circular scanning. For the CT imaging of large objects beyond the FOV, the source translation based CT ( STCT) is
proposed, which collects data by moving the X-ray source along the straight trajectory. It has characteristics of simple structure and
flexible application. But only part of the object can be illuminated at each source’s position during the STCT scanning, which causes the
projection data truncated. For the enhancement of reconstruction efficiency and the processing of truncated projection data, the data
rearrangement based filtered backprojection (rFBP) algorithm is proposed in this article. Based on STCT's scanning characteristics and
X-ray attenuation properties, this algorithm rearranges the truncated projection data into the global projection data by inverting the source
sampling point and the detector unit, and the rFBP algorithm expression is deduced. Numerical simulations and practical experiments are
performed. Results validate the effectiveness and practicability of the rFBP algorithm. The reconstruction time is reduced to 0. 6% of that
of SIRT algorithm. The rFBP algorithm could accurately and efficiently reconstruct images of STCT.
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Fig. 1 lustration of the STCT scanning mode
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Fig.2 Projection data of STCT
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Fig.3 lustration of STCT data rearrangement
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Table 1 Parameters of the numerical simulations
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Fig.4 Reconstruction process of single scan by
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different algorithms
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Fig. 5 Reconstruction process of mSTCT by the rFBP algorithm
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(b) SIRT algorithm
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(d) rFBP algorithm
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(c) dFBP algorithm

(2) B ()B4 X 35
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Fig. 6 Images reconstructed by different algorithms in numerical simulations
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Fig. 7 Profiles along the 375" row of images reconstructed

by different algorithms
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Table 2 Quantitative metrics of images reconstructed by

different algorithms

izt SIRT dFBP FBP
RMSE 0.019 7 0.197 3 0.054 5
PSNR 34.1222 14.095 9 25.278 7
SSIM 0.997 8 0.654 4 0.9825
Tree/s 231.391 2 1.5158 1.610 3
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Fig. 8 STCT experimental platform
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Table 3 Parameters of practical experiments
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HERFATE 2 o/mm 192 Fig.9 Images reconstructed by different algorithms
PRI A RSV pixel 1536 in practical experiments
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EHLE/KV 82 Table 4 Reconstruction time in practical experiments
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