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Stopping-time estimation for anisotropic diffusion
using discrete wavelet transform

Jiang Ping'?, Zhang Jianzhou'
1. College of Computer, Sichuan University, Chengdu 610065, China;
2. Department of Information Engineering, Yulin College, Yulin 719000, China

Abstract: Anisotropic diffusion (ATD) is a very important method for image denoising. The selection of the optimal stop-
ping-time for ATD is one of the most important problems. Recently, Gilboa proposed an estimation method of stopping-time
for ATD in Gaussian noisy images based on an optimal SNR. The method uses a noisy patch to estimate the derivative of the
covariance of the noise and the redundancy (the result of noisy image minus the denoised image) with respect to the vari-
ance of the redundancy. The patch’ s noise is random Gaussian noise whose mean is zero and whose variance is the variance
of the image’ s noise. The method has two defects. On the one hand, the method needs the variance of the image’ s noise,
which is unknown in practice. On the other hand, the patch’s noise is random and the result may be different because of
different patch’s noise. Our proposed method is optimized for these problems. First, the noisy image is transformed by
wavelets. Then the information of edges and textures in the first coefficients of direct wavelet (HH, ) is reduced by using
the inter-scale correlation of wavelet coefficients. Last, the reduced HH, is taken as the patch’s noise. Experiments show
that the proposed method can solve the two defects and the denoised image by the proposed method has a better PSNR.

Key words: anisotropic diffusion; optimal stopping-time; wavelet transform; gaussian noise; signal-noise-ratio
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Table 1 PSNR Comparison between Gilboa method and the proposed method
/dB
g
E3EE WiRES
5 10 20 30 40 50

Gilboa 37.25 33.70 27. 68 22. 60 18.92 16. 19
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barbara .
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