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Happy if we can actually even afford n=1
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Path Tracing
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Main challenges

ÅBetter sampling Ÿ less noise

ÅReconstruction filters (Denoising) 
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Path tracer output
(1spp)
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Reconstructed result
(A-SVGF)
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Stochastic Ray Tracing vs. Path Tracing

ÅCurrent games: stochastic ray tracing

ÅStochastically sample individual effects (e.g. BRDF or area light)

ÅDirect illumination at bounces is usually noise-free! (no need to denoise mirrors)

ÅPath tracing stochastically samples everything

ÅLight selection

ÅArea lights

ÅIndirect Bounces

ÅIn this talk: general reconstruction filters for full path tracing in real-time
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No stochastic sampling of primary visibility

ŸNearby surfaces close in screen-space

ŸG-Buffer noise-free



Albedo demodulation

ÅEssentially used by all of the reconstruction filters

ÅMuch easier to filter Ɉuntexturedɉ illumination

ÅProblems:

ÅFresnel term

ÅLayered materials
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Path tracer output
(1spp)
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Demodulated
albedo
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ÅCan be thought of as better albedo demodulation

ÅCannot trivially be used with stochastic light selection

Should be noise-free!
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Wavelet-based reconstruction filters
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ÅFast

ÅSome artifacts

ÅRequires parameter tweaking
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Edge-stopping functions

[Dammertzet al. 2010]

Input No edge-stopping RT-Buffer + Normal + Position
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Builds on Edge-avoiding À-trousWavelets 

ÅImproved geometric edge-stopping functions

ÅAdapt automatically

ÅHierarchical noise estimation

ÅIntegrates temporal filtering
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Spatiotemporal Variance-Guided Filter (SVGF)

Filter hierarchically, starting small

Å Estimate temporal stability after each filter 
iteration

Ÿ Strong blur more likely in early iterations
Analyze input over time

Å Temporally unstable Ÿ blur more

Å Temporally stable      Ÿ blur less
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Reference SVGF

[Schied et al. 2017]

Overblurringat high-frequency normal maps 
and materials





Temporal filtering
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Screen-space Reprojection
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