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An Image Denoising Algorithm Combined with Wavelet Transform and Wiener Filtering

WANG Zu-hui, SUN Liu-jie, SHAO Xue, JIANG Zhong-min
(University of Shanghai for Science and Technology, Shanghai 200093, China)

ABSTRACT: In order to effectively eliminate salt & pepper noise, Gaussian noise and even mixed noise in a noise image,
a new image denoising algorithm was put forward based on the advantages of Wiener filtering and the features of all
components of wavelet decomposition. This algorithm firstly conducted wavelet transform and separated 1 low frequency
component and 3 medium & high frequency components, and then carried out self-adaptive wiener filtering for the low
frequency component. It then extracted edges of the 3 medium & high frequency components by Canny operator, and fi-
nally reconstructed the 4 processed components and formed the de-noised image. Simulation results showed that the pro-
posed algorithm had better performance in denoising common noise introduced by the scanner, with PSNR value more
than 20 dB. Especially for Gaussian noise and mixed noise, it got relatively better PSNR value, 1~8 dB higher than
Wiener filtering, soft threshold wavelet filtering and [9] algorithm. Combined with the wavelet transform and the Wiener
filtering, this outstanding image denoising algorithm can better denoise various kinds of noise in noise images.
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Fig.1 Wavelet decomposition of image
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Fig.4 Local graphs of noise image denoising results with different variance of salt & pepper noise
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Fig.5 Local graphs of noise image denoising results with different variance of Gaussian noise
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Fig.6 Local graphs of noise image denoising results with different variance of mixed noise
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Tab.1 Comparison of different algorithms for salt & pepper noise denoising results
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Tab.2 Comparison of different algorithms for Gaussian noise denoising results
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RNk 0 I 19.6917 29.8420 30.3126 30.3093
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S 20.7752 30.6295 31.2083 31.1956
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Tab.3 Comparison of different algorithms for mixed noise denoising results
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