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Hybrid Fourier-wavelet Image Denoising Using Gaussian Scale
Mixture Model for Wavelet Coefficients

JIANG San-ping, HAO Xiao-jian

( National Key Laboratory for Electronic Measurement Technology, North University of China, Taiyuan 030051 )

Abstract A hybrid Fourier-wavelet denoising method is proposed in this paper. The main steps of the proposed method are
as follows. The noisy image is firstly denoised in Fourier domain. Secondly the remaining noise is removed in wavelet
domain. The remaining noise is colored. In order to consider the correlation between wavelet coefficients of colored noise

the Gaussian scale mixture model for image’s wavelet coefficients is used. Experimental results show that the proposed
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algorithm improves denoising performance efficiently.
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Tab.1 Comparison of PSNRs for denoising algorithms

W PR AE R 2 o, 10 15 20 25
T 5 1 1% 30.61 28.91 27.75 26.96
LAWMAP 5 x5 34.31 32.36 31.01 29.98
Lena  ygkr2] myora: 34.52 32.56 31.16  30.07
A7 34.64 32.75 31.41  30.37
[CAERERZS 27.41 25.21 23.92 23.16
LAWMAP 5 x5 32.57 30.19 28.59  27.42
Barbara 5w 197 oy 33.04 30.67 29.06 27.85
AT 33.11 30.80 29.21 28.03

F1 &WAR (o, =25) MBS # Lena 14
Fig. 1 Noisy(o, =25) and denoised Lena
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B2 A (o, =25) MBS Barbara {4
Fig.2 Noisy(o, =25) and denoised Barbara
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