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» Observations

e Costly double integral per pixel

o Directional integral (just like BSDFs)
o Spatial integral (specific to BSSRDFs)

e Result is often smooth
o Individually solving each pixel is wasteful
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2 Clustered integration

® H ie ra rCh ical [Jensen and Buhler 2002]
o Vectors [Frisvad et al. 2014]
O RadlanCe bln [d’Eon and Irving 2011]

® MUItidimenSiOnaI nghtCUtS [Walter et al. 2006]
® |||uminati0n CUtS [Bus et al. 2015]

e Double hierarchy
O Micropolygon grld [’Eon and Irving 2011, PRMan]
o Gl VPL clustering paravo et al. 2015
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> Clustered integration
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> Clustered integration
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> Clustered integration

1 M
Lo (o, wo) ~R = — Z Cazo,wo (x’i,ka Wi,k)

M
k=1

Cost: O(N) — O(M)
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e Result is often smooth
o Individually solving each pixel is wasteful
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» Frequency analyses of light transport

[Bagher et al. 2012]
o Participating media "5 B v | P
[Dubouchet et al. 2017] ::'

® TheO ry [Durand et al. 2005]
o Acquired Materials
o Defocus, Motion Blur &
[Belcour et al. 2013] I
[Belcour et al. 2014]
o Animation cache
O G I O bal I I I U m I n atl O n A Frequency Analysis of Light Transprt: from TheA(—)ry to Implementation. [Belcour 2017].
[Belcour et al. 2017]
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Can we use such analyses for clustering
pixels and illumination samples?
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> Contributions

e Clustered integration for translucent objects

o Both pixels and illumination samples
o Using a dual-tree structure

o Based on novel frequency analysis
o Supports any BSSRDF models
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> Overview

l. lllumination sampling
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» Overview

| lllumination sampling Il. Predicted sampling rate

V. BSSRDF contribution
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2 Outgoing radiance bandwidth

Ay

a) Outgoing radiance bandwith computation
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2 Outgoing radiance bandwidth
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2 Outgoing radiance bandwidth
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2 Outgoing radiance bandwidth
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» Dual-tree traversal
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D Single-tree traversal (previous work)
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Pixel clusters
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Pixel clusters




D Results
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D Results
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> Limitations

e Subpixel variation will not be detected faithfully

o Aliasing can cause wrong clustering
o Need more conservative bandwidth estimation

e Manual clustering for separated objects

o One tree per “separated” translucent object is needed
o Same for any existing approaches
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> Conclusion

e Translucent objects often exhibit smoothness
across pixels due to their blurring nature

e Smoothness is exploited via clustering

o Dual-tree structure for pixels and illumination samples
o Frequency analysis concervatily predicts cluster sizes
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