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MotivationMotivation
-- MedicalMedical DataData AcquisitionAcquisition

-- Large Large datasetsdatasets
-- e.ge.g. . VisibleVisible Human (512Human (51222x1877)x1877)

-- Time Time resolvedresolved datasetsdatasets
-- e.ge.g. . HeartHeart (512(51222x202x10 x202x10 stepssteps))

-- UsedUsed forfor
-- DiagnosisDiagnosis
-- PrePre-- / / IntraIntra--operativeoperative planningplanning
-- Computer Aided Computer Aided SurgerySurgery
-- ……

NeedNeed forfor interactiveinteractive displaydisplay techniquestechniques
-- AmenableAmenable to to gigabytegigabyte datasetsdatasets andand high high quality

CourtesyCourtesy University of UtahUniversity of Utah
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ConsumerConsumer ClassClass Graphics HardwareGraphics Hardware

-- CheapCheap
-- LessLess thanthan 600600€€

-- Fast Fast 
-- ProcessorProcessor (25+ (25+ GFlopsGFlops))
-- MemoryMemory bandwidthbandwidth (35+ GB/s)(35+ GB/s)

-- FlexibleFlexible
-- programmableprogrammable
-- Floating point Floating point precisionprecision
-- 16bit 16bit TextureTexture formatsformats

-- 2x 2x performanceperformance eacheach yearyear
-- NaturalNatural choicechoice
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DrawbacksDrawbacks

-- LowLow graphicsgraphics memorymemory –– usuallyusually 256MB256MB
CompressionCompression Domain Domain VolumeVolume RenderingRendering
[Schneider, Westermann 2003][Schneider, Westermann 2003]

-- SliceSlice artifactsartifacts of of texturetexture--basedbased approachesapproaches
OnOn--ChipChip RayRay--castingcasting
[Kr[Krüüger, Westermann 2003]ger, Westermann 2003]

-- High High computationalcomputational burdenburden
AccelerationAcceleration TechniquesTechniques forfor
GPUGPU--basedbased VolumeVolume RenderingRendering
[Kr[Krüüger, Westermann 2003]ger, Westermann 2003]
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CompressionCompression

-- LossyLossy compressioncompression on CPUon CPU
-- High High qualityquality (16bit (16bit precisionprecision) ) offoff--lineline processingprocessing

-- RealReal--timetime reconstructionreconstruction on on thethe GPUGPU
-- SignificantlySignificantly savingsaving graphicsgraphics memorymemory

-- Flexible Flexible compressioncompression ratioratio (20:1 (20:1 …… 64:1)64:1)

CompressionCompression

21:121:1
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RayRay--CastingCasting

-- TextureTexture basedbased volumevolume renderingrendering
-- deFactodeFacto standardstandard forfor interactiveinteractive applicationsapplications
-- VeryVery fast, fast, butbut artifactsartifacts

-- RayRay--CastingCasting
-- ExpensiveExpensive, , butbut veryvery high high qualityquality
-- DirectlyDirectly on on graphicsgraphics hardwarehardware
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AccelerationAcceleration TechniquesTechniques

-- EmptyEmpty spacespace skippingskipping
-- Most of Most of thethe volumevolume maymay bebe transparenttransparent

-- EarlyEarly rayray terminationtermination
-- Large Large partsparts of of volumevolume maymay bebe occludedoccluded / / totallytotally opaqueopaque

-- CombineCombine bothboth approachesapproaches
-- RetainsRetains high high qualityquality, , achievesachieves interactivityinteractivity

9 9 fpsfps 38 38 fpsfps

OnlyOnly of of datadata

visiblevisible

2%2%2%
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ConclusionConclusion

-- CompressionCompression mandatorymandatory
-- Fast Fast previewpreview
-- DatasetsDatasets otherwiseotherwise notnot tractabletractable

-- RayRay--castingcasting forfor high high qualityquality imagesimages
-- AvoidsAvoids sliceslice artifactsartifacts
-- PossiblePossible on on currentcurrent graphicsgraphics hardwarehardware

-- AccelerationAcceleration techniquestechniques
-- Great Great speedspeed--upup
-- EnableEnable interactiveinteractive frameratesframerates (15+ (15+ fpsfps))
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MovieMovie / / DiscussionDiscussion

Video Video availableavailable fromfrom ourour webpagewebpage

Download (55MB)Download (55MB)

http://wwwcg.in.tum.de/Research/data/Publications/Curac04a.avi
http://wwwcg.in.tum.de/Research/data/Publications/Curac04a.avi
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