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Image denoising with dual-directional filter bank
GSM model and non-local mean filter
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Abstract; A new image denoising method combined a Pyramidal Dual-tree Complex Directional Filter
Bank(PDTDFB) domain Gaussian Scale Mixture (GSM) model and a non-local mean filter was pro-
posed. First, the locally coefficients PDTDFB(GSM) model for a noisy image was established, and
the denoised coefficients were estimated by the Bayes least square estimator. Then, the inverse PDT-
DFB transform was used to obtain the preliminary denoised image. Finally, Nonlocal Mean Filter
(NLMF) was employed to smooth the artifacts of the preliminary denoised image and to obtain the fi-
nal denoised image. This method combines the characters of the PDTDFB on shift-invariance, multi-
directional selectivity, image edge representation and the effective ability of GSM model for capturing
correlation of neighbor coefficients. Experimental results indicate that the proposed method has re-
moved Gaussian white noise while effectively preserving edges and texture information. Comparing

with some outstanding denoised methods, its Peak Signal to Noise Radio(PSNR) value increases 0. 3
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—3 dB and visual quality is obviously improved.

Key words: image denoising; Pyramidal Dual-Tree Directional Filter Bank (PDTDFB); non-local

means; Gaussian Scale Mixture(GSM) model
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O ProbShrink BLS_GSM SURE_LET PDTDFB_BiShrink Our method
Lena(512X512) 20 31. 34 31.32 31.37 31.23 31.68
30 29.74 29. 47 29. 56 29. 88 30. 22
40 28. 36 28.21 28.31 28.47 29.06
50 27.36 27.19 27.37 27.49 27.98
Barbara(512X512) 20 29. 34 28.93 27.96 29.67 29.92
30 27.03 26.76 25.82 27.17 27.68
40 25.42 24.98 24.54 26.02 26. 25
50 24. 31 24,25 23.72 25.24 25.41
Peppers(512X512) 20 31.24 31.03 31.12 28.95 31. 40
30 28.97 29.40 29.06 27.08 29.91
40 27.93 28.13 27.99 25.70 28.67
50 26.90 27.14 27.01 24.67 27.74

L WP R0 iR 2 R R LA (0= 30)

Fig. 1 Comparison of preliminary and final denoising images(o=30)
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Fig. 2 Results of different denoising methods(6=30)
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El 3 CT E& L Wggs R (6=30)

Fig. 3 Comparison of denoising results in CT images(6=30)
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