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Goal

Real-Time Displaced óSubdivision Surfacesô



Problem: Real-Time Animation

ÅEach vertex ótouchedô at runtime

ïnew position influenced by 

many bones weights or morph 

targets

ÅCostly for dense meshes

ÅCoarse meshes are used

ïfaceting artifacts

ÅDense static objects

ïhigh disk/bus consumption



Solution: Hardware Tessellation

ÅStore/send coarse mesh to GPU

ÅAnimate coarse mesh vertices

ïinexpensive

ÅExpand geometry on GPU

ïreduce bus traffic

ïexploit GPU parallelism

ÅBetter shape fidelity

ïreduced faceting

ïdisplacement mapping
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Tessellation Pipeline

ÅDirect3D11 has support for programmable 

tessellation

ÅTwo new programable shader stages:

ÅHull Shader (HS)

ÅDomain Shader (DS)

ÅOne fixed function stage:

ÅTessellator (TS)
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Hull Shader

ÅTransforms control points from 

irregular control mesh data to 

regular patch data

ÅComputes edge tessellation 

factors

Hull Shader (HS)
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Tessellator (TS)

ÅFixed function stage, but 

configurable

ÅDomains:

ïTriangle, Quad, Line

ÅSpacing:

ïDiscrete, Continuous, Pow2



Tessellator (TS)

Level 5 Level 5.4 Level 6.6



Tessellator (TS)

Inside Tess: 
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