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Image Denoising Algorithm Using Adaptive Bivariate Model
Based on Quaternion Wavelet Transform
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(Institute of Computer Science and Engineering, Southeast University, Nanjing 210096, China)

Abstract: A new method for image denoisng which combined quaternion wavelet transform (QWT) and adaptive

bivariate model has been proposed. The adaptive bivariate model is used to describe inter-scale statistical correlation

of the QWT decomposition coefficients. The Newton-Rapson is applied to estimate the marginal coefficient variance.

Then the image denoising is done under the framework of Bayesian MAP estimation theory. The proposed algorithm

outperforms in terms of denoising performance,

preservation.

peak signal to noise ratio,

edge and texture information
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(PSNR) 0.2~0.4 dB . BM3D ,
. 5 5, <20 PSNR
PSNR 1 . 1 BM3D, On , BM3D PSNR
, 3 0.3~0.7 dB
) PSNR BLS-GSM, CWT- , BM3D ,
Bishrink  NSCT-Bishrink 0.6~0.9 dB PSNR
; KSVD , PSNR
1 PSNR(dB)
BLS- CWT- NSCT- WT-
GSM Bishrink Bishrink KSVD BM3D AI(ﬁQishrink
Lena 10 28.13 35.22 35. 36 35.43 35.74 35.90 35.94
20 22.11 32.08 32.13 32.23 32.51 32.97 32.98
30 18.58 30.13 30. 40 30. 45 30. 68 31. 25 30. 96
40 16. 09 29.03 29.12 29. 32 29. 38 29.78 29.27
50 14.15 27.98 28.05 28.15 28.31 28.89 28.50
60 12.57 27.12 27.32 27.56 27.74 28.16 27.95
Boat 10 28.13 33.23 33. 35 33.48 33.85 33.92 33.98
20 22.11 29.03 29.13 29.63 29. 86 30. 82 30.95
30 18.58 27.04 27.28 27.78 27.92 29.01 28.59
40 16. 08 25.94 26. 06 26.48 26.94 27.61 27.06
50 14.13 25.04 25.18 25. 36 25.87 26.72 26.31
60 12.54 24,44 24.48 24.52 24. 65 25.91 25.28
Pepper 10 28.12 32.19 32.78 32.83 32.98 33.50 33.63
20 22.10 29.01 29. 68 29.92 30.17 31.35 31.67
30 18. 60 28.38 28.47 28.69 28.79 30. 16 29.43
40 16.10 27.52 27. 64 27.98 28.28 29.16 28.42
50 14.15 26.67 26. 81 26.94 27.12 28.42 27. 64
60 12.57 25. 94 26. 14 26. 28 26. 32 27.75 26.92
Barbara 10 28.13 34.04 34.15 34.28 34.03 34.95 34.98
20 22.13 31.16 31.24 31. 35 31.13 31.71 31.80
30 18. 57 27.86 27.07 27.37 27.96 29.70 28.53
40 16. 06 26. 21 26. 37 26.68 27.16 27.88 27.36
50 14. 14 24.53 24. 87 24.98 26.65 27.26 26.95
60 12.56 24.96 25.06 25.18 25. 83 26. 47 25. 91
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