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Abstract: The statistic meaning of the diffusivity function of Perona-Malik diffusion filter was analyzed. A statistic interpre-
tation model was proposed that the diffusivity function defines a probability density function (PDF) for the edge estimator as
a random variable. This model overcomes the difficulty of no unified theory of designing and selecting the diffusivity func-
tions. A novel anisotropic diffusion filter based on this model was designed. Experiments demonstrate that the novel filter

promises the same efficiency in images denoising as PM method, and with less recursion times. So our interpretation model

of the diffusivity function provides an effectively method to custom anisotropic diffusion filter for special application.
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Fig.1 (a)Original synthesized image. (b)The corrupted im-
age with additive Gaussian noise of the variance being 40%
maximum intensity of original image
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Fig.2 The MSEs in 100 recursions of different diffusion filters,

with the constant K =20 in the Perona-Malik filter and ) =15 in
our proposed filter
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Table 1 MSE of the filtered Cameraman image corrupted
by different type and intensity noises
FE2%H FES%RH FE10%H FENR0.1 EEHO0.2
REORE BHORE SHA%E HHERRE RS

PM 5 320.0751  647.7313 1116.4 831.2769 1635.3
EF ¥ 303.8260  632.0356 1280.8 708. 7544 1609.2
A Y 318.6025  638.7849 1136.5 813.9475 1615.4

B3 (a)Z b :Cameraman MR R, HIA J5 2 A R E R &
HIRER 2% BT EMES. (b) 4 b Perona 1 Malik J83
R4S R B/ MSE 34 320.0751. (c¢) AT ;El-Fallah # Ford 3§
BERILS R, B/ MSE 2% 303.8260. (d) 5 F - RATH R
BY45 5, 8/ MSE 34 318. 6025

Fig.3 (a) TOP LEFT: Cameraman image corrupted by addi-
tive Gaussian noise of the variance being 2% maximum intensity
of original image. (b) TOP RIGHT: The minimum MSE of Per-
ona-Malik filter is 320. 0751. (c) BOTTOM LEFT. The mini-
mum MSE of El-Fallah and Ford filter is 303. 8260. (d) BOT-
TOM RIGHT: The minimum MSE of our proposed filter is 318.
6025
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