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Arbitrary BRDFs [Kautz02]Arbitrary BRDFs [Kautz02]
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BRDF CoefficientsBRDF Coefficients

Arbitrary BRDF ResultsArbitrary BRDF Results

Other BRDFsOther BRDFs Spatially VaryingSpatially VaryingAnisotropic BRDFsAnisotropic BRDFs

Neighborhood TransferNeighborhood Transfer

•• Allows to cast shadows/caustics onto Allows to cast shadows/caustics onto 
arbitrary receiversarbitrary receivers

•• Store how object scatters/blocks light Store how object scatters/blocks light 
around itself (transfer matrices on grid)around itself (transfer matrices on grid)
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transfer matricestransfer matrices transferred radiancetransferred radiance
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Neighborhood Transfer ResultsNeighborhood Transfer Results

•• 64x64x8 neighborhood64x64x8 neighborhood

•• diffuse receiverdiffuse receiver

•• timings on 2.2Ghz P4, timings on 2.2Ghz P4, 
ATI ATI RadeonRadeon 85008500

•• 4fps if light changes4fps if light changes

•• 120fps for constant light120fps for constant light

VolumesVolumes

•• Diffuse volume: 32x32x32 gridDiffuse volume: 32x32x32 grid
•• Runs at 40fps on 2.2Ghz P4, ATI 8500Runs at 40fps on 2.2Ghz P4, ATI 8500
•• Here: dynamic lightingHere: dynamic lighting

Local Lighting using Radiance SamplingLocal Lighting using Radiance Sampling

•• Sample incident radiance at Sample incident radiance at multiplemultiple pointspoints

•• Choose sample points over object using ICP from VQChoose sample points over object using ICP from VQ

•• Correct for shadows but not interreflectionsCorrect for shadows but not interreflections

single samplesingle sample
(at center = light at (at center = light at ∞∞))

multimulti--sample sample 
resultresult

multimulti--sample sample 
locationslocations
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Light Size vs. SH OrderLight Size vs. SH Order
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ResultsResults

Live DemoLive Demo

ConclusionsConclusions

Pros:Pros:
•• Fast, arbitrary dynamic lightingFast, arbitrary dynamic lighting

on surfaces or in volumeson surfaces or in volumes

•• Includes shadows and interreflectionsIncludes shadows and interreflections
•• Works for diffuse and glossy BRDFsWorks for diffuse and glossy BRDFs

Cons:Cons:
•• Works only for lowWorks only for low--frequency lightingfrequency lighting
•• Rigid objects only, no deformationRigid objects only, no deformation

Future WorkFuture Work

•• Practical glossy transferPractical glossy transfer
Eliminate frozen view/light constraintsEliminate frozen view/light constraints

Compress matrices/vectorsCompress matrices/vectors

•• Enhanced preprocessingEnhanced preprocessing
Subsurface scattering, dispersionSubsurface scattering, dispersion

Simulator optimizationSimulator optimization

Adaptive sampling of transfer over surfaceAdaptive sampling of transfer over surface

•• Deformable objectsDeformable objects
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Questions?Questions?
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Matrix FormulationMatrix Formulation
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Results Results –– PreprocessingPreprocessing
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Transfer MatrixTransfer Matrix

Precompute how global lighting Precompute how global lighting ⇒⇒ transferred lightingtransferred lighting
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transfer matricestransfer matrices transferred radiancetransferred radiance
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Neighborhood TransferNeighborhood Transfer

•• Store how object transfers radianceStore how object transfers radiance
around itself around itself 

•• Transfer matrices on grid Transfer matrices on grid 
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transfer matricestransfer matrices transferred radiancetransferred radiance
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2D example, piecewise constant basis, shadows only2D example, piecewise constant basis, shadows only
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RenderingRendering

lightlight
•• ==
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Previous Work Previous Work –– Precomputed TransportPrecomputed Transport

•• [Greger96] irradiance volumes [Greger96] irradiance volumes 
move diffuse object through precomputed lightingmove diffuse object through precomputed lighting

•• [Miller98,Wood00,Chen02] surface [Miller98,Wood00,Chen02] surface lightfieldslightfields
frozen lighting environmentsfrozen lighting environments

•• [Ashikmin02] [Ashikmin02] steerablesteerable illumination texturesillumination textures
steers small light source over diffuse objectsteers small light source over diffuse object

•• [Matusik02] image[Matusik02] image--based 3D photographybased 3D photography
surface surface lightfieldlightfield + reflectance field + reflectance field –– not interactivenot interactive
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Dynamic LightingDynamic Lighting

•• Sample incident lighting      onSample incident lighting      on--thethe--flyfly

precompute textures for SH basis functions precompute textures for SH basis functions 
use cube map parameterizationuse cube map parameterization
render into 6 cube map faces around render into 6 cube map faces around pp
read images backread images back
projection: dotprojection: dot--product between cube mapsproduct between cube maps

•• ResultsResults
lowlow--resolution cube maps sufficient: 6x16x16resolution cube maps sufficient: 6x16x16
average error: 0.2%, worstaverage error: 0.2%, worst--case: 0.5% case: 0.5% 
takes 1.16 ms on P3takes 1.16 ms on P3--933Mhz, ATI 8500933Mhz, ATI 8500
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