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Abstract: The purpose of this paper is to establish a diffraction Bidirectional Reflection Distribution Func-
tion (BRDF) model of surface defects including scratches and pits, and to analyze the model being applied in
various fields. By using nonparaxial scalar diffraction theory, a coherent window function filtering method is
proposed, which can obtain the BRDF model of surface defect diffraction under incoherent light conditions.
The effectiveness of the model is verified in related work, and the scattering characteristics of surface
scratches and pits are obtained. The method and the results obtained by the model have high value in surface

defect detection, surface defect stray light analysis and image rendering technology.
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Fig. 2 Simulation results of scratches with a wavelength of (a) 0.3 um, (b) 0.5 um and (c) 0.8 pm
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