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Research on Binary CT Image Reconstruction
of Steel Tube Section From Three Projections

PENG Shuai-jun, WU Zhi-fang
(Institute o f Nuclear and New Energy Technology . Tsinghua University . Beijing 100084, China)

Abstract: Fast online inspection technology is a difficult problem in the manufacture of
steel tube. Radiographic CT imaging technology can reconstruct the image of steel tube
section and acquire its most dimension parameters, which is quite appropriate for its in-
spection and quality control. A scan mode with immobile ray sources and detectors is
proposed to reduce the inspection time. It can obtain projection data quickly and meet
the need of online inspection. Maximum a posteriori (MAP) reconstruction algorithm is
modified based on the space domain and pixel value domain characters of steel tube sec-
tions in order to reconstruct its image from few projections. The results of simulation
experiment indicate that the modified MAP algorithm can reconstruct the image of steel
tube section from at least three projections. The precision of acquired dimension param-
eters meets the requirement of national standard and the technology is expected to be
widely used in practice.
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Fig. 1 Sketch of scan mode

with immobile ray sources and detectors
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of section edge with iterative times
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Fig.4 Binary image of steel tube section reconstructed
with modified MAP (image size: 128X 128)
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Table 1 Dimension parameters of steel tube section

(image size: 128 X128) mm

T Fma Toin Pave  Rmax Rumin Rave  Smax Smin Save
B3 41,75 39. 72 40. 85 50. 37 48.24 49. 43 9.89 7.58 8.57

Pt _
41.22 39.72 40. 37 50. 67 48.59 49.54 10.49 8.19 9.15

M

AL 41,27 40. 02 40. 72 49. 93 48.80 49. 37 9.91 7.79 8.66
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Fig. 5 Binary image of steel tube section reconstructed
with modified MAP (image size: 256 X 256)
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Table 2 Dimension parameters of steel tube section

(image size: 256 X 256) mm
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Table 3 Reconstruction time of steel tube section image
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