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Figure1: Left: Volumerenderingof MRI headwith a 1-D transferfunction. Middle: 2-D transferfunction. Right: 10-D classi cation

function.

Abstract

In the traditional volume visualizationparadigm,the user speci-
es a transferfunction that assignseachscalarvalue to a color
andopacityby de ning anopacityanda color mapfunction. The
transferfunction hastwo limitations. First, the usermustde ne
curvesbasedon histogramandvalueratherthanseeingandwork-
ing with thevolumeitself. Secondthetransferfunctionis in e xi-
ble in classifyingregionsof interest,wherevaluesat a voxel such
asintensityandgradientareusedto differentiatematerial,not tak-
ing into accountadditionalpropertiessuchastexture andposition.
We describeanintuitive userinterfacefor specifyingtheclassi ca-
tion functionsthatconsistsof the userspaintingdirectly on sample
slicesof the volume. Thesepaintedregions are usedto automat-
ically de ne high-dimensionatlassi cation functionsthat canbe
implementedn hardwarefor interactive rendering.The classi ca-
tion of thevolumeis iteratively improvedastheusemaintssamples,
allowing intuitive andef cient viewing of materialsof interest.
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1 Intro duction

Directvolumerenderinghasbecomea populartechniquen visual-
ization, which allows scientiststo gain insightsinto their datasets
throughthe display of materialsof varying opacitiesand colors.
Volumetricdatasetsoften have a singlescalarvalue pervoxel, so
classi cationof thesevoxelsto assigncolor andopacityis critical
in obtainingusefulvisualizationsthat help to provide understand-
ing into adataset. Without a properclassi cationfunctionto shav
interestingfeaturesor remove obscuringdata, it is impossibleto
correctlyinterpretthe volumetriccontent.

Thetransferfunctionis typically usedto performthis classi ca-
tion. Thetraditionalone-dimensionafransferfunctionfor volume
renderingonly considersavoxel's scalavalue;thatis, thereis a di-
rectmappingof transparengto scalarvalue.Designingthistype of
transferfunctionis oftennotintuitive for the userssincethey must
work in somederived transferfunction space(shaw in the bottom
left of Figure 1), wherethe usersmight specifya curve de ning a
mappingbetweenscalarvaluesand opacity In addition, the tra-
ditional transferfunctionis of limited effectivenessn performing
the actualclassi cation. For example,for the MRI headdataset
(alsoshavn in Figure?2), it is dif cult to specifyaone-dimensional
transferfunctionthatdifferentiategshebrainandtheregion nearthe
skull sincethescalavaluesof thetwo regionsaresimilar. As such,
theusercanonly shav bothmaterialsogetherasshavn ontheleft
of Figure 2, in which casethe outerlayer might obscurethe brain
materialof interest.Theusercouldreduceopacityof theouterlayer
to make the brainmorevisible, but the brainwould simultaneously
becomemoretransparenanddif cult to seeasshavn on theright
of Figure2. Theuseroftenneeddo iteratively try to nd atransfer
functionthatis acompromiséetweerthetwo, asshavn ontheleft
of Figurel which still hassomematerialobscuringthe brain, with
thebrainto somedegreetransparenaswell.



