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Image-basedelighting represents classof techniqueghatap-
ply new lighting conditionsto a scenegivena setof basisimages.
In this sketch we presenta relighting techniquethat, for a single
viewpoint, accuratelycaptureghereflectancdield of objectswith-
outrestrictionson their geometricatompleity or materialproper
ties. Oncethe reflectancdield is capturedthe objectscanberelit
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;Chuangetal. 2000]into a singleframework.

To capturethe reflectancdield, the objectis lit by several light
patcheslocated on a hemicubearoundthe object. Each patch
emitsa seriesof illumination patternsandfor eachpatterna high-
dynamicrangephotographs recorded. Currently we usea cali-
bratedCRT monitorfor eachhemicubeside(Figurel).

Figure 1: Currentsetuplimits monitor placemento 4 sides, ex-
cludingthe sidewherethe camerais located. Eachhemicubeside
consistof a 4x4 grid of patchesandwe use9 different gradient
patternsperpatch.

Theillumination of eachpixel dueto emittedradiancefrom each
light patchis approximatedy areflectioncoeficientandarectan-
gularsupportareaon thelight patch. Thereflectioncoeficientand
supportare optimizedthrougha leastsquareminimizationon the
pixel radiancevalues.

To relight the sceneusing an arbitrary light map, the illumina-
tion is averagedover the supportand multiplied by the reflection
coeficient, for eachpixel andeachpatch.

Due to the spacialvariation of the hemicubein light patches,
diffusematerialsarecapturedaccuratelyHowever, this subdvision
is too coarsefor correctly capturingspecularmaterials. The use
of illumination patternsmakesit possibleto find sub-patchareas
which areneededor speculamaterials. This approaclcombines
the advantagesof both the Light Stageand ervironmentmatting,
methodswvhich handleonly oneof theabove featuresadequately

Figure2 shavs ascenegcontainingadecoratve glasssphereand
a Venetianmask,capturedandrelit usingour framevork. There-
sultsshawv that the proposedechniquehandlessoft shadas cor-
rectly, speculaanddiffusematerialsarefaithfully reproducedand
evencausticgat thebaseof the spherearecaptured.

Our framework enablesa whole nenv rangeof applications:the
digital captureanddisplayof objectswith amix of diffuseandspec-
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ular appearancée.g. jewelry or sensitve archaeologicabbjects),
augmentedeality applications{interactie) relighting of fully vir-
tualscenes,..

Futureresearctwill focuson fastercapturingof the reflectance
field, the use of other projection devices that can accommodate
larger objects,andreducingthe numberof necessarphotographs
by usingbetterillumination patternsaandoptimizationprocedures.
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Figure2: Venetianmaskandglassspherelit by an artificial light
map and a light map taken inside a building with glassceiling
(http://wwwdeberec.og/Probes).



