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CT Image Reconstruction Algorithm to Reduce Metal Artifact
- Metal Extraction and Non-Metal Interpolation of Sinogram -

Toru KANO, Michihiko KOSEKI, Hirohisa MORIKAWA
Shinshu University, 3-15-1, Tokida, Ueda, Nagano, JAPAN

Abstract: X-ray CT reconstructs cross-sectional image of an object using projection data collected

from many different directions. This technology has spread rapidly in the field of diagnostic

medicine or industry as a non-destructive inspection. However, X-ray CT is facing some technical

issues, in particular, metal artifact is a significant problem. Metal Artifact is a radial noise caused

by discrepancy of projection data, and put a limit on the inspection. In this study, we propose

a method that is based on the nature of sinogram consists of sine curves in order to resolve the

discrepancy in the sinogram and reduce metal artifact. We apply the proposed method to actual

and simulation data, As a result, metal artifacts are effectively reduced either.

Keywords: X-ray CT, Nondestractive inspection, Image processing, Metal artifact.
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Fig.1 CT Images with Metal Artifact
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Fig.2 Definition of Sinogram
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Fig.5 Sine Curve in Metal Region  Fig.6 Sine Curve in Non-Metal Region Fig.7 Interpolation the Intersection
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Table.1 Physical Properties for Simulation

| X-ray Energy [KeV] | 10 [ 20 30 40 50 | 60 | 80 100
X-ray Intensity 1 12 24 20 17 12 3 1

Iron [/mm] 133.330 | 20.2204 | 6.43778 | 2.85748 | 1.54173 | 0.94882 | 0.46866 | 0.29268
Resin [/mm] 0.39948 | 0.06800 | 0.03608 | 0.02797 | 0.02468 | 0.02290 | 0.01953 | 0.01733
Bone [/mm] 38.715 | 6.0015 | 1.9965 | 0.99825 | 0.6363 | 0.4722 | 0.33435 | 0.27825

O (a)Samples
Fig.7 Application to Actual Data

(b)Raw Image (c)Result
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(a)Phantom
Fig.10 Application to Simulation Data

(b)Raw Image (c)Result
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