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Image-basedrelightingrepresentsa classof techniquesthatap-
ply new lighting conditionsto a scene,givena setof basisimages.
In this sketch we presenta relighting techniquethat, for a single
viewpoint,accuratelycapturesthereflectancefield of objects,with-
out restrictionson theirgeometricalcomplexity or materialproper-
ties. Oncethereflectancefield is captured,theobjectscanberelit
underarbitrary lighting conditions. To achieve suchaccuratere-
sults,our methodcombinesthe strengthsof both the Light Stage
[Debevec et al. 2000] and environment matting [Zongker et al.
1999;Chuanget al. 2000]into a singleframework.

To capturethe reflectancefield, theobjectis lit by several light
patcheslocatedon a hemicubearound the object. Each patch
emitsa seriesof illuminationpatterns,andfor eachpattern,a high-
dynamicrangephotographis recorded.Currently, we usea cali-
bratedCRT monitorfor eachhemicubeside(Figure1).
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Figure1: Currentsetuplimits monitor placementto 4 sides,ex-
cluding thesidewherethecamerais located.Eachhemicubeside
consistof a 4 7 4 grid of patchesandwe use9 different gradient
patternsperpatch.

Theilluminationof eachpixel dueto emittedradiancefrom each
light patchis approximatedby a reflectioncoefficient anda rectan-
gularsupportareaon thelight patch.Thereflectioncoefficient and
supportareoptimizedthrougha leastsquareminimizationon the
pixel radiancevalues.

To relight the sceneusingan arbitrary light map,the illumina-
tion is averagedover the supportandmultiplied by the reflection
coefficient, for eachpixel andeachpatch.

Due to the spacialvariation of the hemicubein light patches,
diffusematerialsarecapturedaccurately. However, thissubdivision
is too coarsefor correctly capturingspecularmaterials. The use
of illumination patternsmakes it possibleto find sub-patchareas
which areneededfor specularmaterials.This approachcombines
the advantagesof both the Light Stageandenvironmentmatting,
methodswhichhandleonly oneof theabove featuresadequately.

Figure2 showsascene,containingadecorativeglasssphereand
a Venetianmask,capturedandrelit usingour framework. There-
sultsshow that the proposedtechniquehandlessoft shadows cor-
rectly, specularanddiffusematerialsarefaithfully reproduced,and
evencaustics(at thebaseof thesphere)arecaptured.

Our framework enablesa wholenew rangeof applications:the
digital captureanddisplayof objectswith amix of diffuseandspec-
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ular appearance(e.g. jewelry or sensitive archaeologicalobjects),
augmentedreality applications,(interactive) relightingof fully vir-
tualscenes,...

Futureresearchwill focuson fastercapturingof thereflectance
field, the use of other projection devices that can accommodate
largerobjects,andreducingthenumberof necessaryphotographs
by usingbetterilluminationpatternsandoptimizationprocedures.
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Figure2: Venetianmaskandglassspherelit by an artificial light
map and a light map taken inside a building with glassceiling
(http://www.debevec.org/Probes).


