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Summary
• Classical transport assumes particle independence

• This model is not necessarily accurate

• Correlated particles lead to non-exponential transmittance

• Non-exponential transmittance breaks classical transport

• We need a new transport framework
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This Talk: Rendering Equation
In Paper: Path Integral
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Summary
• In correlated media, transmittance becomes four functions

• These represent different interactions at the end points

• Given one, all others can be derived

• This talk: High level overview

• Paper: Rigorous derivation
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A Microfacet-based BRDF Generator, 
Ashikhmin et al., 2000
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Statistical Models Theory for Off-Specular Reflection 
From Roughened Surfaces, 
Torrance and Sparrow, 1966

Microfacet Models for Refraction 
through Rough Surfaces, 
Walter et al., 2007
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Davis-Mineev-Weinstein Model
(physically based)
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Limitations
• Same correlations everywhere

• Unbiased distance sampling in heterogeneous media only 
in special cases
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