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Image Denoising via Mixture Modeling of Wavelet
Coefficients
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ABSTRACT

It is very important to construct stafistical modcl in order to cxactly cstimatc thc signal variance from the
noisy image. By using estimated variance of original image, in general, Wiener filter is comstructed, and it is
applied to the noisy image. In this paper, we propose a new statistical mixmure modeling of wavelet coefficients
for image denoising. Firsily, a simple classification method is used to construct a significance map that captures
significant property of wavelet cocfficicnts. Based upon the significance map, the state probabilities of mixture
model is computed, and signal variance is estimated by using them. Experimental results show that the propeosed
method yields 0.1-0.2dB higher PSNR than conventional methods for image denoising.
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Figure 1. The significance map for Lena image.
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Figure 2. P, value for Lena(linearly scaled from
0 to 255)
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Figure 3. The block diagram of the proposed denoising
method.
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Table 1. PSNR resuls of several denoising methods for

Lena_image(square mask).
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Table 1. PSNR results of several denoising methods for

Barbara_image(square mask).
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Figure 4. Left : mask for the region of vertical edge,
middle : mask for the region of horizomtal edge, right :
mask for the region of diagonal edge.
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Table 1. PSNR resulis of several denocising methods for
Lena image(non-square mask).

PSNR/ G ,, 10 15 20 25
SAWT[2] - 3183 | 3049 | 29.50
MAP[1] | 3431 | 3236 | 3101 | 2998
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Table 1. PSNR results of several denoising methods for
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Figure 5. (a) Original image (c) noisy image(21.11dB), (c}
significance map image, (d) denoised image(31.24dB).
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