AbstractID: 7754 Title: Temporal constrained registration of arbitrary surface contours for
use in 4D radiation therapy.

Purpose:
To quartify thevalidity of the temporalinterpolation providedby a nonlinear uncorelated conur basedpathlengthminimizing
deformable registrationalgorithm in 4D radiationtherapy

Method and Materials:

Theandomical surfacesare representedastriangulatedmeshes.The registrationalgoiithm is implementedy defining anorm
betweenthetriangulatedmestes,basedon the algorithms of GlaunésandVaillant. This algorithm matchegwo surfacesasopposedo
imageintendgties or spedfic points. Additionally, it optimizesthe pathbetweerthemallowing for atempoal interpolaton. The
regstration is definedas the flow of an unlatkeled3D point setto anarbitrary target surfacethatminimizes boththe nom betweerthe
targe andregisteredsurface and the nonlinearpathlengh betweerthe sourceandregisteredsurface Groundtruth surfacesvere
geneatedfrom 4D lung daetsusing the sem-aubmaticmeshsegmentatin routinefrom aresarchversionof Pinnacle with expert
manualcorrection.

Results:

To ted this algorithm we compaedits ability to interpolateintermediate shapeswith a standardinearintempolationtechniqueWe
found that this algorithmperformscomparly.

Thesimilanity metic usedwasanEuclideandistanceerrar metiic betweenthe groundtruth surfaceanda surface interpolatedbetwee
apreviousandsubsegantgroundtruth suface. It wascalculatedbetweertheinterpolatedandtruth vertexesandtheir closestpoints
onthetruth andinterpolated sufaces,respectivdy. This metric is independentf theinterpolationandsurfacetriangulationused,and
thusis applicableto otherinterpoktionalgorithms.

Conclusion:

Thiswork showsthatthis geneal, pah lengthminimizing deformableregistraton algorithm basdintempolationperformssimilarly to
linearinterpolationin approximatdy correlated,intrafractonal datasetsThis algorithmhasthe advantagef utilizing surfaceswith
amitrary triangulatons without point correspndences.We furtherdiscoveredhatthis specifc algorithm exhibitednumerical
instabilities thatrequire further invegigaton.
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