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(a) Shadowing effect; (b) masking effect.

Blinn V-grooves attenuation assumption:
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Fig. 3. G and BRDF curves in different incident an-
gles when o = 0.3: (a) Blinn’s G curves; (b) BRDF

curves with Blinn’s G.
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Abstract

The reflection attenuation factor given by Blinn has been widely used as an important factor in the bidirectional
reflectance distribution function (BRDF) model based on geometrical optics theory for nearly half a century. However,
Blinn’s attenuation factor is based on microfacet theory and geometry of equicrural V-grooves caused sharp turning
points and obvious error in its function curves. In this paper, a modified geometry attenuation factor based on random
surface microfacet theory is presented. We assume that the surface is composed of a large number of microfacets,
and the slope of each microfacet is independent of each other and follows Gaussian distribution. The attenuation
effect is caused by the masking and shadowing factors in adjacent microfacets. Depending on the slope angles of
microfacets, reflection falls in three submodels, i.e., passing model, semi-passing model, and masking/shadowing model
when discussing masking/shadowing factor. The modified attenuation factor is given in an integral expression. The
modified geometry attenuation factor is simulated and compared with Blinn’s geometry attenuation factor. The sharp
turning point in Blinn’s attenuation factor curve is eliminated and the error of the BRDF curve is reduced. The result
shows that the modified geometry attenuation factor reaches better physical rationality and significantly improves the
accuracy of BRDF model. Compared with Blinn’s geometry attenuation factor, the modification reduces the standard
error between BRDF model and existing data from 0.0636 to 0.0084. The cause of the error in Blinn’s geometry
attenuation factor is analyzed, the equicrural V-grooves assumption of Blinn’s geometry attenuation model considers
too much reflection attenuation in the condition of small incident angle and large reflect angle. The modification in
this paper is based on random surface microfacet theory, in which the angular dependence of adjacent microfacet is

eliminated, for this reason the accuracies of geometry attenuation model and BRDF model are improved.

Keywords: bidirectional reflectance distribution function model, geometry attenuation factor, microfacet

theory
PACS: 42.15.-1, 42.25.Fx, 42.68.Mj DOI: 10.7498/aps.64.184213
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