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Research on a new function for image adaptive denoising

Li Cailian” Sun Jixiang” Kang Yaohong”
Y ( College of Electrical Science and Engineering National University of Defense Technology Changsha 410073 China)
2 ( Information Science Technology College Hainan University Haikou 570228 China)

Abstract: In this paper we introduce a new function for image denoising. The new function is simple and continuous. It
obtains some advantages from both: the hard-thresholding function and the soft-thresholding function. It overcomes the
shortcoming that there is an invariable dispersion between the estimated wavelet coefficients and decomposed wavelet
coefficients of the soft-thresholding method. At the same time this function overcomes the shortcoming of the hard—
thresholding method with discontinuous functions. We proof that the new function satisfies the shrinkage condition and has
infinite rank continuous derivative. At the same time it has adaptive character and is suitable for various mathematical
processing. These advantages make it possible to construct an adaptive algorithm for image denoising. At last several
numerical experiments show that the proposed new function is very effective and predominant. It gives better performance
both in terms of PSNR and in visual quality. Our function can preserve more significant information of original images like
edges and details than the soft-thresholding function. At the same time the images denoised by our function are smoother
than those denoised by the hard-thresholding function. It also gives a better MSE performance than two typical methods.
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1 PSNR
Tab.1 PSNR comparision of several thresholding function for image denoising
/dB
Lena (512 x512) Paper( 256 x 256) House ( 256 x 256 )
! RSNR/dB
10 28.13 29.73 32.00 33.13 27.67 30.64 31.73 29.19 31.78 32.85
20 2.1 26.71 28.47  29.43 2422 26.53 27.62 25.95 28.11 28.99
30 18.59 25.00 26.34 27.18 22.34 24.21 25.22 24.14 25.73 26.61
o 0 16.09 23.80 24.82 25.55 21.11 22.57 23.56 22.92 24.16 24.92
22 14.15 22.84 23.66 24.71 20.21 21.29 22.30 21.97 22.88 23.65
12.57 22.03 22.64 24.05 19.53 20.33 21.29 21.21 21.92 22.97
10 28.13 32.14 29.82 32.51 30. 81 29.30 30.74 31.88 29.54 31.13
20 22.11 28.06 23.06 24.33 26.88 22.81 23.88 27.60 22.89 24.01
30 18.59 24.35 19.18 20.10 23.48 19.05 19.80 23.89 19.07 19.87
V20In N
40 16.09 21.38 16.50 17.20 20.71 16.41 16.98 20.97 16.43 17.02
50 14.15 19.01 14.46 15.01 18.47 14.39 14.84 18.64 14.40 14.87
60 12.57 17.05 12.81 13.25 16. 60 12.76 13.13 16.72 12.77 13.14
1 l
MSE
SURE 2
PSNR o
2 PSNR
Tab.2 PSNR value of new thresholding function for image adaptive denoising
/dB
Lena 512 x 512 Peppers 256 x 256
7 10 20 30 40 50 60 10 20 30 40 50 60
28.13 22.11 18.59 16.09 14.15 12.57 28.13 22.11 18.59 16.09 14.15 12.57
34.52 29.35 27.64 26.04 24.91 24.09 31.86 27.97 25.39 24.24 22.54 21.92
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