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1 Intro duction

Sketch-basednodelingholdsthe promiseof making3D modeling
accessibleo a signi cantly wider audiencehancurrentmodeling
tools. We presenamodelingsystenthatis capableof constructing
3D modelsof particularobjectclassesrom 2D sketchesThecore
of the systemis a sketchrecognitionalgorithmthatseekgo match
the pointsandcurvesof a setof given 2D templatego the sketch.
The matchingprocessemplo/s an optimization metric basedon
curwe featurevectors,andthe searchspaceof possiblecorrespon-
dencess restrictedby encodingknowledgeaboutrelative locations
of objectpartsinto the 2D template. Oncea best- t templateis
found, a 3D objectis constructedising a seriesof measurements
thatareextractedfrom thelabelled2D sketch.We applyour sketch-
recognitionandmodelingalgorithmsto sketchesf cupsandmugs,
airplanesand sh. The systemallows non-epertsto quickly cre-
ate3D modelsof speci ¢ objectclassesrom sketchesor by tracing
over photographs.

Previous sketch-basednethodssuchasTeddy[lgarashietal. 1999]
usea vocahulary of gesturalpenstrokesto incrementallydevelop
the shapeof the 3D object. In contrast,our sketch-basedystem
worksdirectly from a drawing of the nal object,atthe expenseof
requiringa priori domainknowledge.

2 Sketch Recognition

As a preprocesseachpen stroke is split into sggmentsat points
of local curvaturemaxima. A graphstructureis thencreatedrom
thesestroke segments. Graphnodesare assignedo the startand
endof eachsegmentand nearbynodesare meiged. Graphedges
consistof the stroke segments.

Object classesare representedas a hierarcly of part templates.
Thesetemplatesare also graphstructuresand their purposeis to
classifystroke segmentsin the sketchasspeci c objectparts. The
systemsupportsa e xible instantiationof the parttemplatesParts
may be deemecdasmandatoryor optional. A choose-one-of-Np-
tion mayalsobespeci ed. For example,acuptemplatecanspecify
thatit mayhave anoptionalright handleandthatthe systermshould
choosebetweeraroundechandleparttemplateandasquarenandle
template dependingon which one ts best. The ability to support
this type of information makesour recognitionapproachdifferent
from other shaperecognitionapproacheshat supportonly a at
hierarcly, i.e.,givenN x edtemplates,nd thebest- t template.

Sinceboththe sketchandparttemplatesarerepresentedsgraphs,
theactualprocesof matchingthemis accomplishedisingasearch
over graphnodecorrespondencesA given nodecorrespondence
is scoredusinga curve-matchingmetric on the inducededgecor
respondencesOncestrokes have beenclassi ed andlabelledac-
cordingto the hierarcly of parttemplatesthe recognitionprocess
is complete.To dealwith multiple objectclassesywe matchagainst
eachclasstemplatein sequencandretainthe bestresult.

A new classof objectscan be easily addedto the systemby de-
signingthehierarcly of parttemplatesanddevelopingaprocedural
meansf constructinghe 3D shapdrom thelabelledsketch.
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3 3D Modeling

3D geometryis constructedor the sketchusinga variety of tech-
nigues.Theseincludescaledinstancingof parts,suchasthe plane
engines,using extrusions,for exampleto createa planewing, or
usinga surfaceof revolution to createa cupbody

Parameterghat can be extractedfrom a labelled sketch include
lengths,suchasfor a planewing, or the control pointsof a tted
spline,suchasfor the curve de ning the shapeof a planefuselage
or cuphandle.

Figurel: Templategin box) andsketchesof cups,planesand sh,
showvn togethemwith the synthesize®D models.

4 Conclusion

We have presented systemthat supportsquick-and-dirtycreation
of 3D modelsbasedupona sketchinginterface. Insteadof a ges-
turalinterpretatiorof penstrokes,atemplate-basesketchrecogni-
tion algorithmhasbeenproposedvhichtreatsstrokesasasparsely-
populatedimage and then drives the instantiationof a e xibly-
parameterize@®D model. Futurework will focuson improving
scalability and recognition robustnessby automaticallylearning
part templatedistributions using training data. Application areas
of our systeminclude userdriven contentcreationfor gamesand
domain-speci cmodelingprograms.
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