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Fresnel Reflectance
• Solution of Maxwell’s equations

- Depends on: incident angle / light polarization / wavelength 

Glass, etc Metals

Surface Geometry

rough medium smooth

• Attenuation and Scattering 
- Microfacet Model 

• Types 
- Smooth (total transmission / no absorption) 
- Rough (partial transmission / partial absorption)



Local Illumination

Model (recap)
• Data Driven Computation

Render Context



Illumination Hemisphere

• Tangent plane at point X

Scattering
• Bidirectional Reflectance (Transmittance) Function



Transport Computation
• Solid Angles / Area Differential

BRDF Representation

• Analytical Models

- Phenomenological / Physical

• Measured BRDFs

- Sampled Data

Bases Functions

Interpolation / Fitting
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Measuring BRDFs
• Apparatus



BRDF Measured Data

• MERL BRDF database

BRDF Lab
• Design BRDFs

- Analytical Models and Measured Data

Display BRDF Rendering

https://www.merl.com/brdf/
http://brdflab.sourceforge.net/


•  BRDF

• Visibility
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•  Tone Mapping



Shading Methods

A Bit of History
• From Diffuse to Specular Material Shading

Gouraud Diffuse Shading Phong Specular Shading



Gouraud Shading
• Illumination Sampling

• Colorization Function Reconstruction

Gouraud Colorization



Phong Shading 
• Geometry Reconstruction

Phong Shading
• Illumination Sampling



Comparison
• Diffuse vs. Specular Materials


