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Optical scatter--transmission, reflection, and absorption/emission--are fundamental physical 

processes of use in remote sensing, scene generation, metamaterials, and reflective inverse 

diffusion. In this presentation, a brief overview of scatter in general is provided, followed by a 

brief discussion of metamaterials (thin lenses) and reflective inverse diffusion (making rough 

surface scatter appear polished). Then, a more thorough discussion of a recent collaboration 

between Wright State University and the Air Force Institute of Technology on researching the 

bidirectional reflectance distribution function (BRDF) is discussed. The BRDF describes optical 

scattering off realistic surfaces. The microfacet BRDF, while computationally simple, lacks 

accuracy especially for grazing angles. An approximation, which replaces mathematically 

problematic elements of the microfacet model with the polarization factor from wave optics, has 

proved useful in accurately modeling the grazing region. This analysis is expanded upon by 

additionally varying the microfacet distribution function—a fundamental part of microfacet BRDF 

models. In these modified results, after choosing the best microfacet distribution, 12 of the 18 

materials studied show a significant improvement in the BRDF fit at grazing angles. 
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