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Abstract

Computed Tomography (CT) technology has been widely used in the field of medicine and engi-
neering. The shape of the template is crucial to the calibration of CT system parameters. In this
paper, the ordinary single ellipse and small circle template are improved. We design three new
templates. The receiving information is obtained by Radon transform and R-L filter firstly, and
then their reconstruction images are acquired based on convolution back projection reconstruc-
tion algorithm. Furthermore, we make a quantitative assessment of the reconstruction effect by
the sensitivity, specificity and Youden index. In addition, in order to investigate the anti-noise, the
original template and the new templates are added to the Gauss noise of different strength, re-
spectively. The experimental result shows that the new templates have better noise resistance
than the original template. An interesting finding is that the template generated by geometric fig-
ure of a single reference frame with polygon outline is better than the template produced by multi
reference frame geometry with the arc line for the reconstruction of CT.
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Figure 1. Template map of the original data
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Figure 2. Reconstruction flow chart based on convolution back projection
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Figure 3. Reception information and reconstruction effect of new templates. The first column is absorptivity matrix gray
image; the second column is receiving information gray image; and the third column is the reconstructed image
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Table 1. Reconstruction effect of original template and three new templates
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Table 2. Youden index of reconstruction effect of original template and new templates under different noise intensity
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Figure 4. Reconstruction effect diagram of original template and new templates under different noise intensity
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Figure 5. The change rate of Youden index of original template and the three

new templates with increasing noise intensity
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