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Abstract

In this paperwe describea parallel and out-of-coe view-dependenisocontourvisualizationalgorithm that effi-

cientlyextractsandrendes thevisible portionsof anisosurfacdromlarge datasetsThealgorithmfirst createsan

occlusionmapusingray-castingand neaestneighbos. Wth the occlusionmap constructedthe visible portion

of theisosurfacds extractedandrendeed. All stepsare in a singlepasswith minimalcommunicatioroverhead.
The overall workloadis well balancedamongparallel processos usingrandomdata distribution. Volumetric
datasetsare statically partitioned onto the local disksof eat processorand loadedonly whennecessaryThis
out-of-coe featue allowsit to handlescalablylarge datasets\We additionallydemonstate significantspeedumf

theview-dependenisocontourvisualizationon a commodityoff-the-shelfPC cluster

1. Introduction

Today tomographicimaging and computersimulationsare
increasinglygeneratingarge datasetghat are to be effec-
tively visualizedfor betterunderstandingf the underlying
scientificinformation. Isocontourvisualizationis a popular
interactive and exploratory visualizationtechniqueusedto
determineand browseregionsof interestwithin volumetric
imaging data,and validatethe resultsof computersimula-
tions. Interactve isocontourvisualizationextracts multiple
2-dimensionaburfacessatisfyingF (x) =constfrom agiven
scalarfield F(x), x € R®, and rendersthem at interacte
framerates(30HZ).

Related Work: As the size of the input data increases,
isocontouringalgorithms necessarilyneedto be executed
out-of-coreand/oron parallel machinedor both efficiency
anddataaccessibility Hansenand Hinkerl6 describeparal-
lel methodsfor isosurfice extraction on SIMD machines.
Ellsiepen!! describesa parallel isosurficing method for
FEM databy dynamicallydistributing working blocksto a
numberof connectedvorkstationsShenetal. 31 implement
a parallelalgorithmby partitioningload in the spanspace.
Parker et al. 27 presenta parallelisosurfcerenderingalgo-
rithm usingray-tracing.ChiangandSilva ¢  give animple-
mentationof out-of-coreisocontouringusing the 1/0 opti-
mal externalinterval treeon asingleprocessorBajajetal. 2
userangepartitionto reducethe sizeof datathatareloaded
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for givenisocontourqueriesand balancethe load within a
rangepartition.More recentlyZhangetal. 35 proposea scal-
ableisosurhcevisualizationframework for massie datasets
oncommodityoff-the-shelfclustersby combiningthe paral-
lel andout-of-coreisocontouringechniquesChiangetal. *
alsotry to combineparalleland out-of-coretechniquedor
isosurficeandvolumerenderingfor unstructuredyrids.

An isocontourvisualizationis not completewithout iso-
surfacesbeingrenderednddisplayedo theuser Rendering
is a critical and indispensableart of visualization.In the
caseof isosuricerendering the trianglesof anisosuraces
areprojectedromthe3D objectspaceo the2D imagespace
by graphicshardware. Efficient renderingis of specialim-
portancewhenthe userwantsto obsere anisosurficefrom
differentviewpointsafterthe surfaceis extracted Largeiso-
surfacesextractedfrom large dataset®ften needto be ren-
deredwith parallelgraphicspipesfor interactvity.

Udeshiand Hansen3®3 emplg/ the multi-pipesof a SGI
Onyx2 reality monsterto renderlarge isosuricesin a sort-
last fashion2. They usea binary-swap method?4 to effi-
ciently compositethe imagesin logy(P) stepswhereP is
the numberof renderingprocessorswith the fastadwances
of PCgraphicshardware, it is now possiblefor a singlePC
graphicscardto rendermillions of trianglesat the sameor
evenbetterratethansomecustomgraphicsboards Combin-
ing the power of thesecommoditygraphicshardware will
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