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BI-DIRECTIONAL REFLECTANCE PROPERTIES OF GRANITE
SURFACE BASED ON ROUGH TOPOGRAPHIC DATA

XIE Ming, MU You, XIA Xin-Lin
(School of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Rough topographic data of granite surface were measured by atomic force microscope ( AFM ), and the character-
istics of this real surface were analyzed according to the topographic data. In the range of geometric optics approximation,
the bi-directional reflectance distribution function( BRDF) of this real surface was modeled by Monte Carlo method based on
the surface topographic data, where the shadowing effect of incidence and the multiple reflections were considered. By com-
paring the modeling results of BRDF with its measured results which were measured at the wavelength of 0. 6328 um and at

different incidence angles, the results show that there is a reasonable agreement between them within a certain error range.
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Fig. 1 Microcosmic topography of granite
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Fig.2  Roughness distribution of granite and random Gaussian
surface
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Fig.3 Slope distribution of granite surface
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Fig.4 Schematic diagram of local scattering
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Fig. 6 Comparison of results at different grid resolution
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Fig.6 Comparison of results at different surface size
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