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Abstract

In this paper, we present an efficient image reconstruction method which is suited to remove various noise
generated from measurement using X-ray attenuation. To be specific, we present a wavelet method to efficiently
remove ring artifacts, which are caused by inevitable mechanical error in X-ray emitters and detectors, and streak
artifacts, which are caused by general observation errors and Fourier transform-based reconstruction process. To
remove ring artifacts related noise from projections, we suggest to estimate the noise intensity by using the fact that
the noise related to ring artifacts has a strong correlation in the angle direction, and remove them by using wavelet
shrinkage. We also suggest to use wavelet-vaguelette decomposition for general—burpose noise removal and image
reconstruction. Through simulation studies, we show that the proposed method provides a better result in ring artifact
removal and image reconstruction over the traditional Fourier transform-based methods.

Keywords : Wavelet Shrinkage, Projections, Wavelet-Vaguelette Decomposition, Ring Artifacts, Streak
Artifacts
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Fig. 4-a. MSS + FBP with Hann filter(100% frequency)

1Y 4-b. MSS + FBP, Hann FE|(50% F34 tj9)
Fig. 4-b. MSS + FBP with Hann filter(50% frequency)
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Fig. 4-c. MSS + FBP with Hann filter(25% frequency)
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a3 5 MEWS + WVDel| & 2z}
Fig. 5. Image by MEWS + WVD

a9 6 WVD ZHMEWSE AH8-314] &)
Fig. 6. Image by WVD without MEWS

1% 7. FBP, Hann ZEI(50% S35 t%)
Fig. 7. FBP with Hann filter(5096 frequency)
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