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Abstract

The Anisotropic Fourth-Order Diffusion Filter (AFOD) is proposed to effectively solve the prob-
lems of speckle effect, slow convergence speed and loss of edge information of isotropic Diffusion
Filter (Y-K). However, as an edge indicator, the image gradient has a weak ability to distinguish the
slope area from the edge area, which will cause the denoised image to produce a staircase effect in
the slope area. In this paper, the difference curvature can effectively distinguish the edge area and
the slope area of the image, and the AFOD model is combined with P-Laplace, so that the model can
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effectively suppress the step effect while protecting the image edge. The experimental results are
compared with several related methods, which demonstrate the stable and good performance of
the model.
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noiseless image noise variance=30

Figure 1. Original noise image
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Figure 2. Lena image denoising effect
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Figure 3. Lena image face denoising effect
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Table 1. Objective evaluation index of Lena image after denoising

% 1. Lena ElG KRBT IR

PSNR SNR SSIM AR EL
TV-P-Laplace 28.59 14.05 0.741 20
LF 29.66 15.13 0.806 210
AFOD 29.41 14.88 0.792 320
A 29.70 15.17 0.807 220

PLRIEHL ) House 5 Pepper BI%, M7 224 30 [ m g e, el Jan & 4~6,

noiseless image noisy image noiseless image noisy image

Figure 4. Original image and noisy image
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Figure 5. Pepper denoising result image
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Figure 6. House denoising result image
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Table 2. Objective evaluation index of Pepper and House image after denoising
% 2. Pepepr # House El{R EIR G REIITMN 4R

nee 7S 5 - AR Vi K
SR (dB) il PSNR (dB) SNR (dB) SSIM IEARIREL
TV-P-Laplace 25.73 12.11 0.694 10
Pepper LF 27.26 13.64 0.806 170
6.17 AFOD 28.09 14.47 0.823 300
Vs 28.29 14.67 0.833 200
TV-P-Laplace 27.96 13.09 0.701 15
House LF 29.21 14.34 0.792 210
5.26 AFOD 29.45 14.58 0.787 400
R 29.63 14.76 0.802 240
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