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Research of Low Signal-to-Noise Ratio Crack Noise Reduction
Based on Kernel Anisotropic Diffusion
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Abstract A new kernel anisotropic diffusion noise removal algorithm is proposed, through anisotropic diffusion and
kernel method, to denoise linear crack on the light rail beam surface, and preferable results are obtained. On the
basis of anisotropic diffusion, an enhancement operator which promotes the weak crack edge is added, and according
to the characteristics of noise uniformly distributing in the multi-dimensional space, the low-dimensional data is
promoted to high-dimensional space. Except for denoising in the kernel space, average absolute difference value of
automatic diffusion termination criterion is introduced to enhance the efficiency of diffusion. A different edge
enhanced weight is choosed to discuss the appropriate weight range. This method has been applied to noise removal of
low signal-to-noise ratio track surface beam linear crack of 0. 4 mm width. Compared with median filter and
traditional P-M anisotropic diffusion, the kernel anisotropic diffusion outperforms them for denoised result and signal-
to-noise ratio.
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Fig. 1 Original image and denoised results by using various methods. (a) Original image,

(b) median filter denoising, (¢) anisotropic diffusion denoising, (d) proposed method
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Table 1 ysxg value by median filter, anisotropic diffusion

and the proposed method

median filter P-M diffusion proposed method

AN 18.2353 21.5379 23.8904
# 2 ORI o BFUEH Y SNR H
Table 2 SNR value filtered by different «
a 0.9 0.6 0.4 0.2

VsNR 22.6354 23.7380  23.0198  21.9806
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