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Medium density 

[Premoze, Ashikhmin, Ramamoorthi, Nayar: Practical Rendering of Multiple Scattering Effects in Participating Media, EGSR, 2004] 

Radiative Transfer Equation 
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Problems 

Ray effect False scattering 

[Fattal: Participating Media Illumination Using Light Propagation Maps, ACM ToG, 2009] 
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Anisotropic scattering Isotropic scattering 
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Σ 



PRINCIPAL ORDINATES 

Independent! 
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Henyey-Greenstein distribution 

PROPAGATION BASIS 
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g=0.5 g=0 g=0.3 
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[Premoze, Ashikhmin, Ramamoorthi, Nayar: 
Practical Rendering of Multiple Scattering 
Effects in Participating Media, EGSR, 2004] 
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64 principal directions × 203 grid each  
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Light Propagation Volumes 

[Billeter, Sintorn, Assarsson: Real-Time Multiple Scattering 
Using Light Propagation Volumes, I3D, 2012] 

[Kaplanyan and Dachsbacher: Cascaded Light Propagation 
Volumes for Real-Time Indirect Illumination, I3D, 2010] 
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More info 
• tinyurl.com/ScatteringPOP 

• Google “Principal Ordinate Propagation” 
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