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Lighting Diffuse Surface 

§ Diffuse Unshadowed Transfer

§ Shadowed Diffuse Transfer

§ Diffuse Interreflected Transfer



Phong Model

§ Phong model
§ Ltot  = Lamb + Ldiff + Lspec 

= f (? , ? , ? , Vx, Vy, Vz, time)
§ No way to describe different materials.

§ Why the surface of different materials are 
different?



Discussion Topics

§ Why we use BRDF?
§ Phong model is powerless for the material 

presentation
§ No previous lighting model can deal with the 

anisotropic surfaces
§ What is BRDF?
§ Bidirectional Reflectance Distribution Function

--- M. Shibayama, CL Wiegand, 1985, “Remote Sensing 
Environment”

§ How to render a surface with BRDF?
§ Data Sampling
§ Monte Carlo Integration
§ Data compression



Why we use BRDF?

§ Phong model for diffusion surface



§ BRDF (BSSRDF) model for the same object

§ We have known the reason we prefer to 
BRDF.

Result of the BRDF



What is BRDF?

§ BRDF is a lighting model

§ The relationship between BRDF and Phong
§ Phong lighting model can be looked at as a 

special case of general BRDF based lighting.

§ --- Phong

§ --- BRDF
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Render With BRDF

§ Physical lighting model

§ Coefficient space

iirriio LBRDFL θφθφθ cos),,,(=



Lighting models

§ Different 
Lighting
models



Coefficient Acquisition

§ Monte Carlo Integration
§ Lighting models

§ Real data sampling



Data Sampling

§ 3-D BRDF data sampling

§ Coefficient Matrix for BRDF

§ Interpolation
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Coefficient compression

§ Sysmatric Simplification
§

§ DCT transformation

§ Wavelet transformation
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Map 4-D to 2-D

§ Graphics Hardware only provide support for 
2D textures 

BRDF(θi, φi,θr, φr) = G(θi, φi)·H(θr, φr) 

§ Normalized-Decomposition approach 

iirriio LHGL θφθφθ cos),(),( ⋅=

Image of the sampled “true” BRDF matrix. The “approximate” BRDF matrix reconstructed using G * H. 



Anisotropic BRDF

§ Anisotropic Shading
§ No Sysmatric Simplification

§ Anisotropic Reflecting



Specular

§ Integrating Over Milligeometry

§ Approximate by Phong Specular term



BSSRDF

BRDF BSSRDF

§ The bidirectional surface scattering distribution 
function 



BSSRDF



BSS…..ssss….RDF

§ What is the next step?

The End
Thank you
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