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An Image Enhancement Method Using Modified Diffusion
Function in Anisotropic Diffusion Filter
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ABSTRACT

An image enhancement method using modified anisotropic diffusion filter is proposed in this paper. It employs
sensor noise estimation and scale space methods based on the minimum reliable scale. Then the anisotropic
diffusion filter is modified by the calculated critical value function and local gradient. Through simulation, it is
verified that the proposed algorithm has the capability of little or no noise amplification in homogenous region as

well as superior edge enhancement.
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Fi: 1. Boat images classified as plain regions and edge
regions using the critical threshold T. For the current pixel,
(a) Left gradient, (b) Right gradient, (¢) Upper gradient,
and (d) Lower gradient.
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Fig. 2. Boat image filtered using modified diffusion
function. (a) Noise image(28 dB), (b) Filtered image(30.8
dB).
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Fig. 3. Gradient relationship between the current pixel(P)
and neighborhood pixels(A, B)
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2% 4. ARKEE W UM wbS ARgesle] 7a%l edabs. (a) Aokl HPfitop left, o7 =1.5 , PSNR=25.6)3} UM H}y
(top right, A=0.29, PSNR=256), (b) #|3k&} ubtmiddie lef, 0,=2.0 , PSNR=199)3} UM i(middle right,

A=0.63, PSNR=199), (c) #I3kg+ WHl(bottom left, &} =2.5, PSNR=17.1)3} UM Hpf(bottom right, A=1.0,
PSNR=17.1)

Fig. 4. Images enhanced using the proposed method and the UM method. (a) The proposed method(top left, ¢y =1.5 ,
PSNR=25.6) and the UM method(top right, A=10,29 , PSNR=25.6), (b) The proposed method(middle left, oy, =2.0 ,

PSNR=19.9) and the UM method(middle right, A=1(,63 , PSNR=19.9), (c) The proposed method(bottom left,
d,=2.5 , PSNR=17.1) and UM method(bottom right, A=1.0 , PSNR=17.1).
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Table 1. Changing of coefficient /z;,; of Eq.3) in the
proposed image enhancement
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Fig. 5. Zoomed images of Fig. 4(c) to show the effect of
the perceptually enhancement. (a) The proposed method

( 0= 2.5, PSNR=17.1), (b) The UM method( A= 1.0,
PSNR=17.1)
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