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Motivation

• Many applications need a definition of surface 
based on point samples
– Reduction

– Up-sampling

– Ray tracing

• Desirable surface properties
– Manifold

– Smooth

– Local (efficient computation)



Overview

• Introduction & Basics

• Fitting Implicit Surfaces

• Surfaces from Local Frames



Introduction & Basics

• Notation, Terms
– Regular/Irregular, Approximation/Interpolation, 

Global/Local

• Standard interpolation/approximation techniques
– Global: Triangulation, Voronoi-Interpolation, Least 

Squares (LS), Radial Basis Functions (RBF)

– Local: Shepard/Partition of Unity Methods, Moving LS

• Problems
– Sharp edges, feature size/noise

• Functional -> Manifold
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Triangulation



Triangulation: Piecewise linear



Voronoi Interpolation
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Least Squares



Least Squares - Example
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Radial Basis Functions
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Partition of Unity Methods

• Blend local interpolations?
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Functional->Manifold
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Computing Implicits
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RBF Implicits - Results
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Surface Definition



Surface Definition



Local Reference Plane



Projecting the point



Spatial data structure



Summary

• Projection-based surface definition

– Surface is smooth and manifold

– Surface may be bounded

– Representation error mainly depends on point 
density

– Adjustable feature size h allows to smooth out 
noise


