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Fusion of Multiple Basic PDE Models for Enhancing Road Surface Images

TANG Lei, ZHAO Chun-xia, WANG Hong-nan, SHAO Wen-ze
( Department of Computer Science, Nanjing University of Science and Technology, Nanjing 210094 )

Abstract Since P-M diffusion, Shock filter, coherence enhancing diffusion and their fusing models in existence can not
enhance road surface images well, a new model fused by the 3 basic PDE models is proposed. First the relationship
between the diffusion strength of coherence enhancing diffusion and the degree of consistency of local directional structure is
analyzed, and on the assumption that images are without noise, 3 weight functions depending on the local gradients and the
degree of consistency of local directional structure are designed, and the 3 basic PDE models are fused together by the 3
weight functions. Then according to the characteristics of road surface images, the new model for noised free images are
generalized to process complex road surface images by improving the basic PDE models and the weight functions. Further
more the major parameters of the generalized new model are discussed. Theoretic analyses and experimental results show the
effectiveness of the new model in denoising,sharpening the crack edges and enhancing the flow-like structure of cracks.
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Fig. 1 The curve of the protruding shape function
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