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Area sampling
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Area sampling

Ly(w,) = Le/pV(wi)fr(wi,wo)nTwi dw;
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Area sampling

Ly(w,) = Le/pV(wi)fr(wi,wo)nTwi dw;

Lo(wo) & LeV(@i) fowi wo) 1t

e - / :Lev(wi)fr(wiawo)%A

A:=area
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Result at 1 sample per pixel

Area




Solid angle sampling
Ly(w,) = Le/V(wi)fT(wi,wo)nTwi dw;
P

Lo(w,) = LV (w;) fr(wi, w,) nTw; A
A:=solid angle



Results at 1 sample per pixel

Solid angle
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Projected solid angle sampling (ours)
Ly(w,) = Le/V(wi)fT(wi,wo)nTwi dw;
P

Ly(wy) = L V(w;) fr(w;,w,)A

r A :=projected solid angle



Results at 1 sample per pixel
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Projected solid angle
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Projected solid angle
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Projected solid angle




Projected solid angle
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Projected solid angle

Cut through vertices

2 ellipses per sector




Projected solid angle
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Projected solid angle

1T
‘C|SOC51

a= atan2( (50, 81)')
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Projected solid angle
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A= atan2< (5o, 81)')
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Projected solid angle
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Sampling the projected solid angle
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Sampling the projected solid angle
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Sampling the projected solid angle

€o

aatan(bx) + catan(dz) =&



Initialization




Initialization

Halve sectors




Initialization

Halve sectors




Initialization

Halve sectors

Form quads




Initialization

Halve sectors
Form quads

Sample quads




Initialization
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Iteration
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Iteration




Iteration
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Iteration
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Iteration
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Iteration
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Iteration T: = (‘“’"’Y)w,I(CZ- —C,) —24;C;w,w, C, € R?*2

W, x
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Error analysis
Fix iteration count to 2

Worst case error in &: 1.8-107°

99th percentile of error in &: 4.6-1071



Error analysis

Fix iteration count to 2
Worst case error in &: 1.8-107°
99th percentile of error in &: 4.6-1071
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Sample mapping
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Planes of varying roughness (1 spp)

Projected solid angle sampling




LTC importance sampling
o) = Le [ Vi) o 1,00
P

Ly(w,) = V(w;)A

A :=unshadowed shading

A{



Linearly transformed cosines [Heitz et al. 2016]

cosine distribution

T
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Linearly transformed cosines [Heitz et al. 2016]
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linearly transformed cosine distribution
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Planes of varying roughness (2 spp)
MIS: LTC + projected solid angle sampling




Numerical stability
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Conclusions

Iterative methods on GPU: Better than their reputation
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Conclusions

Iterative methods on GPU: Better than their reputation
Stability matters
Put it into your renderer now

Code at https://momentsingraphics.de/Siggraph2021.html



Conclusions

Iterative methods on GPU: Better than their reputation
Stability matters

Put it into your renderer now

Code at https://momentsingraphics.de/Siggraph2021.html

Thanks!



