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A Method for Image De-noising Based on Nonsubsampled
Pyramid Contourlet Transform

WANG Fa-niu, LTIANG Dong,CHENG Zhi-you,TANG Jun
( Department of Electronics Science & Technology, Anhui University , Hefei 230039 )

Abstract By enriching redundancy of the contourlet transform, it is possible to weaken pseudo-Gibbs phenomena in the
process of image de-noising by thresholding. In order to remove noise from image effectively and quickly, by enriching
redundancy of the contourlet transform and avoiding too much data, a method for image de-noising based on non-subsampled
pyramid contourlet transform is proposed. The method decomposes noisy image using nonsubsampled LP for multi-scale,
and decomposes sub-image using critical sampled DFB, then performs scale related threshold for shrinkage, finally
reconstructs de-noised image. Experiments compared with other related methods show that the proposed method, on the
PSNR values of the de-noised images, yields improvements up to 1dB over original contourlet transform; on the time
consumption, costs half less than other improved methods.
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Fig. 1 A flow graph of Contourlet transform
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Fig. 2 Frequency decomposition of Contourlet transform
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Fig. 3 Three-stage pyramid decomposition
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Tab.1 PSNR values of the de-noising experiments
AN TR J5 125 2 W T PR AR 1 e 5 W L (dB)
Noisy CT 7 VNS CSCT NSCT

e -

20 22.10 28. 49 30.05 30.53 32.03
25  20.18 27.78 29.29 29.53 31.04
Lena 30 18.57 26.92 28.70 28.73 30. 35
35 17.26 26. 33 28. 20 27.95 29.78

40  16.07 25.70 27.74 27.34 29. 10

20 22.10 26.13 27.78 28. 66 29. 41
25  20.16 25.08 26. 85 27.49 28.27
Barbara 30  18.58 24.26 26.13 26. 31 27.24
35 17.25 23.57 25.56 25.49 26. 44

40  16.08 23.03 24.99 24. 84 25.79

20 22.10 28. 62 30. 09 30. 63 31. 60
25  20.16 27.62 29.33 29.56 30. 86
Peppers 30 18.58 26.77 28.70 28.72 30. 07
35 17.25 26. 09 28.18 27.98 29. 46

40  16.08 25.47 27. 69 27.38 28.85
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Fig. 4 Running time of different methods
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