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MR Images Denoising Based on Neighboring-coefficients
Thresholding in Wavelet-domain

CHENG Qiao-cui, GAO Xie-ping

(Information Engineering College, Xiangtan University, Xiangtan 411105)

Abstract In standard wavelet methods, the empirical wavelet coefficients are thresholded term by term, on the basis of
their individual magnitudes. Information on other coefficients between the different scales and in the same scale has no
influence on the treatment of particular coefficients, resulting in the lower accuracy of signal estimation. A translation-
invariant (TI) neighboring-coefficients thresholding is designed by incorporating the different evolution of signal and noise
along the scales of wavelet domain and information in the same scale. Considering the particularity of noise in magnetic
resonance ( MR)images, a novelty MR complex denoising algorithm based on TI neighboring-coefficients thesholding is
developed by employing the complex entity method in MR complex images. The results of the simulated experiments show
that the proposed algorithm has the higher accuracy of signal estimation, and outperforms previous MRI denoising methods
about denoising capability.
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Fig. 1  TI wavelet three-level decomposition
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Fig. 2 Bumps function and its wavelet coefficients of the 6-level decomposition
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Fig. 6 The PSNR (dB) lines of denoised ten MR images by four denoising methods under various noise levels
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MO1 29.179 3 8.862 9 28.422 2 9.670 1 28.843 3 9.212 4 25.2133 13.991 0
MO02 29.490 4 8.5510 27.151 4 11.193 6 28.656 9 9.412 3 24.359 4 15.437 2
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M10 28.085 7 10. 052 0 26. 646 3 11.863 9 27.641 2 10. 579 8 23.339 5 17.360 6
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