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o += s*ω      // propagate photon
storeSurfacePhoton(o, ω, Φ)
(ωi, pdfi) = sampleBRDF(o, ω)
return vPT(o, ωi, Φ * BRDF(o,ω,ωi) / pdfi)
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  Volumetric	
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  all	
  photon	
  beams	
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■ Place	
  photon	
  beams	
  in	
  an	
  acceleraBon	
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  (beams	
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  axial	
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■ Scale	
  beam	
  widths	
  by	
  global	
  factor	
  ri

Step	
  2:
■ Trace	
  random	
  camera	
  path,	
  evaluate	
  radiance	
  es*mate	
  along	
  
each	
  ray	
  using	
  beams

■ Display	
  running	
  average
■ Reduce	
  global	
  factor ri	
  and	
  repeat
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■ Need	
  to	
  compute	
  transmidance:	
  along	
  photon	
  
beam,	
  along	
  camera	
  ray

EvaluaKng	
  the	
  Transmidance
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■ Need	
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  compute	
  transmidance:	
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  photon	
  
beam,	
  along	
  camera	
  ray

■ Homogeneous:	
  analyBc

EvaluaKng	
  the	
  Transmidance
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■ Need	
  to	
  compute	
  transmidance:	
  along	
  photon	
  
beam,	
  along	
  camera	
  ray

■ Homogeneous:	
  analyBc
■ Heterogeneous:	
  use	
  progressive	
  deep	
  shadow	
  maps

EvaluaKng	
  the	
  Transmidance
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Results	
  &	
  ImplementaKon
■ 3	
  implementaBons:

• GPU-­‐only	
  Op*X	
  ray-­‐tracer

• GPU-­‐only	
  rasteriza*on

• General:	
  Hybrid	
  CPU/GPU
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CARS
Pass	
  1

1280x720,	
  Depth-­‐of-­‐Field
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Heterogeneous
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