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Abstract

Thegeneralizationof signalandimageprocessingto surfacesentailsfiltering thenormals
of the surface,ratherthanfiltering the positionsof pointson a mesh.Using a variational
framework, smoothsurfacesminimizethenormof thederivativeof thesurfacenormals—
i.e. totalcurvature.Penaltyfunctionsonthesurfacenormalsarecomputedusinggeometry-
basedshapemetricsandminimizedusinggradientdescent.This producesa setof partial
differentialequations(PDE).In thispaper, we introduceanovel framework for implement-
ing geometricprocessingtools for surfacesusinga two stepalgorithm: (i) operatingon
thenormalmapof a surface,and(ii) manipulatingthesurfaceto fit theprocessednormals.
Thecomputationalapproachuseslevel setsurfacemodels;therefore,theprocessingdoes
notdependonany underlyingparameterization.Iteratingthis two-stepprocess,wecanim-
plementgeometricfourth-orderflows efficiently by solvinga setof coupledsecond-order
PDEs. This paperwill demonstratethat the framework providesfor a wide rangeof sur-
faceprocessingoperations,includingedge-preservingsmoothingandhigh-boostfiltering.
Furthermore,the generalityof the implementationmakesit appropriatefor very complex
surfacemodels,e.g.thoseconstructeddirectly from measureddata.


