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Abstract

Based on the redundant property of projection data, the common reconstruction algorithm for the

detector-displaced scan weighs the projection data for normalization function, and then reconstructs CT images using

a standard filtered back projection method. However, in the condition of a narrow weighting region, the circular

weighting artifact is generated in the center area of the image because of the fast attenuation of weighting function.

This study proposes a correction scheme for weighting artifacts. First, a virtual detector is used to extend the

weighting region. Second, the missing projection data corresponding to the virtual detector can be interpolated by

conjugate and forward projection. Finally, the interpolated projection data is reconstructed by the detector-displaced

scan reconstruction algorithm. The detector-displaced scan projection data with various weighting region sizes is

reconstructed herein. The experimental result shows that the proposed correction method can effectively suppress

the weighting artifact.
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Fig. 1 Illustration of detector-displaced scan
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Table 1 Imaging parameters

Parameter Value Parameter Value
Projection width /pixel 924 Source to detector distance /mm 820
Projection height /pixel 748 Source to object distance /mm 550

View number 600 Image height /pixel 640
Pixel size/mm 0.254 Image width /pixel 640
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Fig. 2 Original projection data and truncated projection data. (a) Original projection data with 924-pixel width;

(b) truncated projection with 724-pixel width;(c) truncated projection with 524-pixel width
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Fig. 3 Reconstructed images. (a) Reconstructed image of projection p,; (b) reconstructed image of projection p, ;

(¢) reconstructed image of projection ps
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Fig. 4 Horizontal profiles of gray value. (a) Horizontal profiles of reconstructed images corresponding to projection

data p; and p;; (b) horizontal profiles of reconstructed images corresponding to projection data p; and ps
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Fig. 5 Extending weighting region of projection data
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Fig. 6 Reconstructed images without and with weighting artifact correction. (a) Reconstructed image of p; without

artifact correction; (b) reconstructed image of p; with artifact correction; (c) reconstructed image of p,
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Fig. 7 Horizontal profiles of gray value. (a) Horizontal profiles of reconstructed images corresponding to p, and p; without

correction; (b) horizontal profiles of reconstructed images corresponding to projection p, and p; with correction
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Fig. 8 Reconstructed images without and with weighting artifact correction. (a) Reconstructed image of p; without

artifact correction; (b) reconstructed image of p; with artifact correction; (c) reconstructed image of p,
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Fig. 9 Horizontal profiles of gray value. (a) Horizontal profiles of reconstructed images corresponding to projection data p,

and p; without correction; (b) horizontal profiles of reconstructed images corresponding to projection data p, and p;

with correction
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