Geometric SurfaceProcessingvia
Normal Maps?

Tolga Tasdizen Ross Whitaker Paul Burchard Stanley Osher
Univ. of Utah Univ. of Utah UCLA UCLA
tolga@cs.utah.edu whitaker @cs.utah.edu burchard@pobox.com go@math.ucla.edu

UUCS-02-03

aSubmittedto SIGGRAPH'02for review asaresearctpaper

Schoolof Computing
Universityof Utah
SaltLake City, UT 84112USA

Januaryl7,2002



Abstract

The generalizatiorof signalandimageprocessingo surfacesentailsfiltering the normals
of the surface,ratherthanfiltering the positionsof pointson a mesh. Using a variational
framavork, smoothsuriacesminimize the normof the dervative of the surfacenormals—
i.e. total curvature.Penaltyfunctionsonthesurfacenormalsarecomputedisinggeometry-
basedshapemetricsandminimizedusinggradientdescent.This producesa setof partial
differentialequationgPDE).In this paperwe introducea novel framework for implement-
ing geometricprocessingools for surfacesusinga two stepalgorithm: (i) operatingon
thenormalmapof asurface,and(ii) manipulatingthe surfaceto fit the processediormals.
The computationabpproachuseslevel setsurfacemodels;therefore the processingloes
notdependn arny underlyingparameterizationteratingthis two-stepprocessye canim-
plementgeometricfourth-orderflows efficiently by solving a setof coupledsecond-order
PDEs. This paperwill demonstratehatthe framevork providesfor a wide rangeof sur
faceprocessingperationsincluding edge-preservingmoothingandhigh-boosffiltering.
Furthermorethe generalityof the implementatiormakesit appropriatefor very complex
surfacemodels.e.g.thoseconstructedlirectly from measurediata.



