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Abstract
This paperproposea real-timevolumerenderinghardwarefor

bothperspectiveandparallelprojectionswith thescalabilitybeyond
5123 volume.
CR Categries and Subject Descriptors: I.3.1 [COMPUTER
GRAPHICS]:HardwareArchitecture— Parallelprocessing
Additional Keywords: volumerendering,perspectiveprojection,
parallelprocessing,scalablearchitecture

1 INTRODUCTION
Thedemandfor thelargedatavisualizationrequiresthescalable

solution to realize real-time visualization. Here we proposea
scalablehardwarearchitecturefor parallelvolumerendering.The
goalof this architectureis thereal-timevolumerenderingfor both
perspectiveand parallel projectionswith the scalability beyond
5123 volume[4]. The fundamentalrenderingalgorithm usedin
this architectureis the Ray CastingVoxel Parallelalgorithm like
Cube3[1]. To achievethegoalof thescalablereal-timerendering,
wehavesimplifiedthesamplingmethodandcompositionnetwork.

2 ARCHITECTURAL FEATURE
2.1 Sampling Method and Parallel Vol-

ume Memory
Insteadof samplingvoxelson a ray at regularintervalsof the

ray itself(Fig.1(a)),we samplevoxels at regular intervalsof the
ray’s principal-axiswhich is the x,y, or z-axis most parallel to
the ray(Fig.1(b)). Therefore,if the samplinginterval is equalto
the unit of the volumecoordinatesystem,the coordinatesof any
samplingpoints with respectto the principal-axis are different
eachother. This makesit possibleto constructa back-conflict
free parallel volume memory for both perspectiveand parallel
projections(Fig.2). Here, the principal-axisof eachrays varies
amongx-,y-, andz-axisaccordingto the view point andwe want
to avoid coordinatetransformationin the memory to keep real-
time follow-up to view point movement.So,we slice thevolume
spaceinto planesperpendicularto x-, y-, and z-axis and storea
set of i-th planesfrom Xplanes, Yplanesand Zplanesinto i-th
ParallelTrebleVolumeMemory node. As it is obviousfrom this
memorystructure,theeffectivememorythroughputscaleswith the
numberof the memorynodes,irrespectiveof the view point and
theprojectionmethod.
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Figure1: SimplifiedSamplingMethod
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Figure2: ParallelTrebleVolumeMemory
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Figure3: CompositionNetwork
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Figure4: Overviewof thePrototypeSystem:ReVolver/C40

2.2 Composition Network
Not like thewell-known tree-basedcompositionnetwork[1,3],

we organizethe compositionnetworkasthe link structure(Fig.3).
Theprimaryadvantagesof thelink networkarethegoodscalability
and the easeof implementation;the costof wiring becomeshalf
while the logical throughputsof bothnetworksarethesameat the
output-end. Though the latency increasefrom NPORQTS to N, it is
negligibleif eachcreatedimageshastheorderof S 2 pixels.

3 PROTOTYPE IMPLEMENTATION
We have been developing a prototype hardware sys-

tem:ReVolver/C40(Fig.4 and Fig.5) and a part of the systemis
currently running. According to the measurementon the cur-
rent systemrunning at 50MHz, estimatedperformacehas fairly
goodscalabilitywith respectto the numberof the memorynodes
and achieves6frames/sfor 2563 volme on 256 U 256 screenin
perspectiveprojectionmodewith 256memorynodes.
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