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LIGHT SCATTERING

Radiative Transfer Equation
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[Premoze, Ashikhmin, Ramamoorthi, Nayar: Practical Rendering of Multiple Scattering Effects in Participating Media, EGSR, 2004]
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FINITE ELEMENTS




FINITE ELEMENTS

Problems

[Fattal: Participating Media Illumination Using Light Propagation Maps, ACM ToG, 2009]

Ray effect False scattering



SCATTERING ANISOTROPY

Isotropic scattering Anisotropic scattering



PRINCIPAL ORDINATES

Instead of solving the transport globally...
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PROPAGATION BASIS

Henyey-Greenstein distribution

fita(6,8) = 7 1
OGP 8= 4x (1+g%—2gcos0)3/2
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LIGHT PROPAGATION
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[Premoze, Ashikhmin, Ramamoorthi, Nayar:
Practical Rendering of Multiple Scattering
Effects in Participating Media, EGSR, 2004]



LATTICE ZOO

<Z¢Z.> DISTANT <Z¢Z> <Z¢Z> <Z¢Z'> "Zii"

-

LA /A /N VIRTUAL POINT LIGHT



LATTICE ZOO

-

VIRTUAL POINT LIGHT




LATTICE ZOO
<Z¢Z.> DISTANT ‘. <Z¢Z> <Z¢Z>
el
s s
9%
LB ¥
{C:)Zt %@Z,_J VIRTUAL POINT LIGHT

<( Jp
LOCAL \




1t

LATTICE ZOO

I 3E

1t



ILLUMINATION SAMPLING
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PIPELINE
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* Finalimage
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PIPELINE

Direct surface Direct
illumination scattering
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RESULTS

Captured at 9-12 Hz on NVIDIA GeForce GTX 485 Mobile

1282x16 direct scattering grid and 128 VPLs x 83 radial grid each



RESULTS

Captured at 9-12 Hz on NVIDIA GeForce GTX 485 Mobile

125 principal directions x 163 grid each
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RESULTS

Captured at 9-12 Hz on NVIDIA GeForce GTX 485 Mobile

64 principal directions x 203 grid each



COMPARISON

Reference and SHDOM

Light tracing
(12 h)
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COMPARISON

Light Propagation Volumes

[Kaplanyan and Dachsbacher: Cascaded Light Propagation [Billeter, Sintorn, Assarsson: Real-Time Multiple Scattering
Volumes for Real-Time Indirect lllumination, 13D, 2010] Using Light Propagation Volumes, 13D, 2012]
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More info

e tinyurl.com/ScatteringPOP
 Google “Principal Ordinate Propagation”
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