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Purpose: In treatmentplanningsystems,it is common to viewanatomicalstructuresor doselevelsusing
segmentedboundarycurves.While suchsegmentationscanbeprovidedeither manuallyor automatically
on a numberof transverseplanes,interpolationhas to takeplaceon in-betweenor non-transverseplanes.
Naïveimage-basedinterpolation by blendingvoxel values convertedfrom providedsegmentations
produces artifacts in locationsof dramaticchangeof segmentations betweenplanesor dueto
inconsistenciesin manualsegmentations.We proposea geometry-basedinterpolationapproachthat
significantlyreducestheseartifacts by building andslicing 3D meshes.

Method and Materials: Theprovidedsegmentationsarefirst convertedinto labeledvoxels(e.g., structure
names,doselevels). We thenusestandardiso-contouring techniquesto extractsurfacesbounding voxels
with a commonlabel, followedby iterative Laplacian-smoothing. The intersectionof thesmoothedmesh
andanarbitrary view planeis thencalculatedto obtainthe interpolatedsegmentationon thatplane. To
acceleratethe meshgenerationprocessfor multiple structuresor doselevels,aninterval-treeoptimization
is introduced.

Results: Meshextraction,smoothingandplane-meshintersection havebeenimplementedin C++ for
efficiency, which is interactivelyinvokedwithin CERR(codedin MATLAB) . On a 1.4GHz processor, the
initial surface extractionandsmoothingtakesbetween2-5 secondsfor a singlestructure or doselevel.
Oncethesurfacesaregenerated,building intersectionswith view planes(andgenerating interpolated
contours) takesnegligibletime andallows interactive viewing. Our smoothcontourshave dramatically
reducedjaggednesscomparingto naïve image-basedinterpolationat locations of sharpdosechangesor
between inconsistentphysician-drawn contours, asdemonstratedusingclinical treatment plans.

Conclusion: Thegeometry-basedinterpolationapproachimprovesthevisual quality aswell as accuracy
overnaïveimage-basedinterpolationtechniquesfor viewing segmentations or doselevelson in-between
andnon-transverseplaneswithout a significantsacrifice of running time.


