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A Study on Statistical Approach for Nonlinear Image Denoising
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Abstract In this paper robust nonlinear image denoising algorithms are introduced for the distribution which is
Gaussian in the center and Laplacian in the tails. The distribution is known as the least favorable e-contaminated
normal distribution that maximizes the asymptotic variance. The proposed filter proves to be the maximum
likelihood estimator under the heavy-tailed Gaussian noise environments. It is optimal in the respect of maximizing
the efficacy under the above noise environment. Another filter for reducing impulsive noise is proposed by
mixing with the myriad filter to propose an amplitude-limited myriad filter. Extensive experiment is conducted with
images corrupted with «-stable noise to analyze the behavior and performance of the proposed filters.
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(a) Lena image corrupted by Gaussian
noise of 0> =924 (psnr=18.5dB)
(b) PM anisotropic diffused image after
10 iterations with ai =153.3 and
psnr=26.3dB
(c) Output of amplitude—limited mean filter
after 10 iterations with o, =137.6
and psnr=26.8dB
(c) Output of amplitude—limited myriad filter
with 0> =155.2 and psnr=26.2dB.
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Fig. 2. (a) Lena image corrupted by Cauchy random
noise of (o2 =1997.3, psnr=15.13d5) (b)
Output of amplitude-limited mean filter
after 10 iterations with o7 =704.0 and
psnr=19.65dB (c) Output of myriad filter
with o2 =794.9and psnr=19.14dB (d)
Output of amplitude-Ilimited myriad filter
with 02 =210.9 and psnr=24.9dB.
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Fig. 3. (a) Lena image corrupted by Cauchy random
noise of (02 =1996.1, psnr = 15.2d5)
(b) Output of amplitude—limited mean filter
after 10 iterations with o> =946.9 and
psnr=18.37dB
(c) Output of myriad filter with o, =273.1
and psnr=23.77dB
(d) Output of amplitude—limited myriad filter
with o> =137.4 and psnr=26.74dB
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(a) Lena image corrupted by Cauchy random

noise of (02 =1975.8, psnr=15.17dB)

(b) Output of amplitude—limited mean filter
after 10 iterations with o2 =1171.0
and psnr=17.44dB

(c) Output of myriad filter with o2 =155.3
and psnr=26.22dB

(d) Output of amplitude—limited myriad filter
with 02 =108.3 and psnr=27.78dB.
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