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INTRODUCTION

Ratherthanrenderingusinggeometrigorimitives,image-based
renderingtechniquessynthesizenovel views directly from a
collection of sampleimages. This approachhasprovento be
a powerful alternatve to traditionalgeometry-basedethods,
making it possibleto interactvely renderviews of comple
scenes.

The work describechereextendsthe concentricmosaicrepre-
sentationdevelopedby ShumandHe[1] to sphericalmosaics
thatallow the viewer greaterfreedomof movement.Addition-

ally, by precomputingmapsfor diffuse and speculadighting

terms,we usehigh dynamicrangeimagedatato computereal-

istic illumination for objectsthat canbe interactively manipu-
latedwithin the scene.

SPHERICAL MOSAICS

Concentricmosaicgepresent sceneusinga seriesof sample
imagescapturedalonga circularpathlooking outward. Spheri-
cal mosaicssimply extendthis approactby usinga setof sam-
ple imagesthat are taken from locationsdistributed over the
surfaceof a sphere Within aninnerspherewhoseradiusis de-
terminedby the samplecameras eld of view, ary exiting ray
canbemappedo alocationin oneof thesamplemages.

The mappingis accomplishedy intersectingthe exiting ray

with the capturesphereto determinethe nearessamplecam-
eras.A pointalongtheray ataconstantepthis thenprojected
backto the centerof projectionfor eachcamerato determine
theclosespixelswithin eachimage.Linearinterpolationof the

resultingvaluesyieldsthevaluefor theexiting ray. If depthes-
timatesareavailable,they maybeusedto improvetheaccurag

of the projectioninto the sampleimages. Becausghe sample
imagesform a four-dimensionalepresentationf the external
light eld, the virtual camerais affordeda full six degreesof

freedomwithin theinnersphere.

DIFFUSE AND SPECULAR MAPS

Oncea scenehasbeensampledaddingadditionalobjectsinto

the environmentrequiresrealistically replicatingervironmen-
tal illumination when shadingthe new object. If the sample
imageshave high dynamicrangewith pixel valuesthatrecord
incidentradiancethentheillumination at any point within the
inner spherecan be determinedfrom the sampleddata. Un-

fortunately shadingcalculationsata pointon the surfaceof the
new objectrequireexpensve summation®verall theincoming
ray directions.

To achieve interactive renderingspeedswe move the summa-
tionsto a preprocessingtepandimplementthemby Itering
the sampleddatato form diffuse and speculamaps. Both of
thesemapsare storedas sphericalmosaics. A mipmap-like
structureholdsmultiple versionsof thespeculamapcomputed
with differentsizedkernelsthatcanbeusedfor differentspecu-
lar falloff parametersThe diffusemapis indexedaccordingto
surfacepositionandnormal,while the speculamapis indexed
by surfacepositionandthere ected viewing direction. Simple
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ray-tracingprovidesa uni ed way to renderboththe spherical
mosaicernvironmentandthe addedobjects.

RESULTS AND FUTURE WORK

We do notcurrentlyhave aphysicaldevice for capturingspher

ical mosaicf realernvironmentssowe have testedour meth-
ods using syntheticimagesgeneratedising the RADIANCE

renderingpackagg2]. The gures on this page(andthe ac-

comparying video) shav imagesthatweresynthesizedrom a

datasetconsistingof 9172small (256 256) sampleimages
acquiredwith a90° eld of view. The useris ableto interac-
tively changetheview, addnew objectsmovethenew objects,
andmodify their surfaceproperties.A 256 256 anti-aliased
image with exposurecompensatiorcan be re-synthesizedn

1:05secondson an SGI 350MHz R12000. Without anti-

aliasingonly 0:35secondsrerequired.

The primary future extensionof this work would be to build a

physicalcapturedevice. Anotherareafor furtherinvestigation
is allowing the addedobjectsto affectthe environmentlighting

by castingshadaevs or creatingre ections.
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Image-based renderings showing inserted objects with different
surface properties.



