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A Multiplicative Denoising Model of Color Images
Based on Partial Differential Equations
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Abstract: A nonlinear partial differential equation model was proposed to remove multiplicative noise of color
images. The geometrical manifold characteristics of vector-valued image after smoothing are introduced to
distinguish the “real” and “false” edges. The p(«x)-Laplace diffusion coefficients drive image to diffuse in
different ways on the edges and in the domains of images. The |u |’ diffusion coefficient drives image to diffuse
at different speeds that fit to the multiplicative noises strength. Theoretical analysis and numerical results show
the efficiency of the new method.
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(A) JRIREIE; (B) M5 E% . SNR=8.161 6;

(C) ASCBRIMEE LEH . SNR=22.180 6, N=1100, 7=0.1, o, =3, 0, =0.5, £=0.002 5, ¢ =0. 1.
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Fig.2 Restoration results of a synthetic image
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k=0.0025, ¢=0.1; (D) FIGEUFNFRE; (E) BB EUGHRREG (F) WE G F %L
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Fig.3 Restoration results of a real image
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(C) ASCHAIWKE 45 SNR=11.9250, N=50, 7=0.1, 0, =2, 0, =0.5, k=0.002 5, ¢=0.1.
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Fig.4 Restoration results of Lena image
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