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Smooth Surfaces in Interactive 

Graphics

Motivation

Resolution independent higher-

order surfaces in real-time graphics

Challenges

ÅFast GPU-friendly tessellation

ÅFine-grained view-adaptivity

ÅCracks and Pinholes



Representing Smooth Surfaces

Polygonal Meshes

Å Lack View-Adaptivity

Å Inefficient storage/transfer

Parametric Surfaces

Å Collections of smooth patches

Å Hard to animate

Subdivision Surfaces

Å Widely popular, ease of modeling

Å Flexible Animation

[Boubekeur and Schlick 2007]



Subdivision Surfaces in real-time graphics

ÅCPU-based tessellation [Bolz and Schröder 2002]

Å Frequent CPU-GPU data transfer

Å Fixed maximum levels of subdivision

ÅSubdivision using graphics shaders [Shiu et al. 2005], [Bunnell 2005]

Å Requires patching the input mesh

Å Limited view-adaptivity

ÅRay tracing of subdivision surfaces 
[Benthin et al. 2007]

Å Requires patching the input mesh

Å Coarse view-adaptivity

Existing Work

[Bolz and Schröder 2002]

[Bunnell 2005]

[Benthin et al. 2007]



Existing Work

Programmable GPU Tessellation

ÅBézier Patches 
[Patney and Owens 2008], [Eisenacher et al. 2009]

Å Parametric surfaces

Å Cracks and T-junctions

ÅCUDA Tessellation Framework 
[Schwarz and Stamminger 2009]

Å Parametric surfaces only

[Eisenacher et al. 2009]

[Schwarz and Stamminger 2009]



Existing Work

Hardware Tessellation

ÅDirectX 11 Dedicated Tessellation Units

Å Primarily parametric surfaces

ÅApproximate Catmull-Clark Surfaces [Loop and Schaefer 2008]

Å Lost C1 continuity, require separate normals

Å Inexact surfaces 

[Loop and Schaefer 2008]



This Paper: Contributions

A parallel approach to Catmull-Clark subdivision

ÅHighly parallel, GPU-friendly

ÅSimple, robust data management

ÅDynamic view-dependence

ÅNo cracks or T-junctions


