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Nonlinear Diffusion Filter with Corner Preserving Characteristics

YAO Wei, SUN Jixiang
( College of Electrical Science and Engineering, National University of Defense Technology, Changsha 410073)

Abstract Nonlinear diffusion filters based on partial differential equations can well preserves the edge information while
de-noise effectively, but the corners gradually become rounded and vanish while filtering. A corner preserving nonlinear
diffusion filter is proposed, whose diffusion coefficient is the function of the gradient and the curvature. The new model

behaves as a Gaussian filter inside the regions and smoothes less across regions; and the smoothing effect is even decreased
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in the corner points. These effects ensure better preservation of the corner. Visual effect with data analysis of the

experiment result proves simultaneous protection of the edge and corner information.
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Fig. 1 Result comparison between our algorithm and CLMC on a synthetic image
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Fig. 2 Result comparison between our algorithm and CLMC on an optical image
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Tab.1 Image quality improvement comparison of fig. 1
MSE SSIM
E NS =R 0.091 7 0. 645
CLMC H 3k 0.095 8 0. 625
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Tab.2 Image quality improvement comparison of fig. 2
MSE SSIM
AR 0.009 3 0. 863
CLMC &3 0.011 0. 838
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