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Determination of Location and Shape of Metallic
Object in CT Based on Tangent Back-Projection
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Abstract: A new method for accurate determination of the location and shape of metallic
object in X-ray computed tomography by a binary image reconstruction technique is
proposed. The binary image reconstruction technique used here is based on tangent back-
projection(TBP). The proposed method firstly uses geometry of Fan-Beam CT scan to obtain
simulated raw sinogram. Next, based on region growing image segmentation, the metal
region sinogram is segmented from simulated raw sinogram. The final binary image is
reconstructed by TBP. A computer simulation experiment demonstrated the proposed method
can accurately determinate the location and shape of metallic object in digital phantom.
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Fig.1 Geometry of Fan-Beam CT scans
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Table 1 Parameters of phantom

oooo oooo oo oo oooog/¢™ 00 /cm™!
1 0,0 0. 69 0.92 0 2.00
2 (0,—0.018 4) 0.662 4 0.874 0 —0.98
3 (0.22,0) 0.11 0.31 —18 —0.02
4 (—0.22,0) 0.16 0.41 18 —0.02
5 (0,0.35) 0.21 0.25 0 0.01
6 (0,0.1) 0.10 0.08 0 10. 01
7 (0,—0.D 0. 046 0. 046 0 0.01
8 (—0.08,—0.605) 0. 046 0.023 0 0.01
9 (0,—0.606) 0.023 0.023 0 0.01
10 (0.06,—0.605) 0.23 0.046 0 0.01
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Fig.2 Segmented metal region sinogram based on region

growing method
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Fig. 3 TBP reconstructed image and error analysis result
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Table 2 Comparison of geometric dimensions of TBP reconstructed metal object and threshold segmentation result

TBP oooo
D, /cm Dy /cm Dy /cm D, /cm Dy /em Dy /cm
goood 0.16 0.2 (0,0. 1) 0.16 0.2 (0,0. 1D
pooooo 0.153 0.196 (0,0.10) 0.174 0.216 (0,0.101)
oo 0. 007 0. 004 0 0.014 0.016 0.001
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