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Generalization of the Kubelka-Munk Theory by Eigen-value Analysys
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KE1 IwasakIt® and TOMOYUKI NISHITAt

Kubelka-Munk theory analatically calculates reflectance and transparensy of scattering ma-
terials and is widely used in non-photo-realistic rendering. However, it does not prvide BRDF
(Bidirectional Reflectance Distribution Function) and has been hard to be applied to photo-
realistic rendeiring.

This paper generalizes the theory and derives a quasi-analytic fomulae providing BRDF's of
scattering layered uniform materials. The volume rendering equation is applied to a layered
surface and analytically solved by using the eigen-value analysis. It also presents theories to

concatenating multiple layered-materials, as well as their polynimial approximation.
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