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Spectral Scattering Properties Analysis of Semitransparent Medium

Layer with Rough Surface by Microfacet Slope Method
Chen Xue Sun Chuang Xia Xinlin
Abstract

(School of Energy Science and Engineering . Harbin Institute of Technology, Harbin . Heilongjiang 150001, China)

For one-dimensional semitransparent medium layer with rough surface and Gaussian distribution, the
transfer probability model of the spectral radiation on rough surface with shading effect considered is established with

microfacet slope method. Monte Carlo method is used to simulate the radiation transfer. The reflection and refraction
of spectral radiation at rough surface, absorption of medium and specular reflection on the substrate are considered

along with the effects of shadowing and masking. The effects of roughness, optical thickness, refractive index and
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reflectivity of substrate on bi-directional reflectance distribution function (BRDF) are investigated. The results show
=]

that the change trends of reflection peak with incident angles for different rough levels of surface are different, the
change the value mainly instead of the distribution trend of BRDF.
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Fig. 1 Semitransparent medium layer of rough surface
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Fig. 3 Comparison of the calculated results of the opaque rough surfaces with the results in Ref. [12]
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