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Subdivision Surfaces in Character Animation
Tony DeRose, Michael Kass, Tien Truong
1998 SIGGRAPH Proceedings

Feature Adaptive GPU Rendering of Catmull-Clark Subdivision Surfaces
Matthias Niessner, Charles Loop, Mark Meyer, Tony DeRose

2012 ACM Transactions on Graphics




Subdivision Advantages

* Flexible Mesh Topology
» Efficient Representation for Smooth Shapes

* Semi-Sharp Creases for Fine Detail and Hard Surfaces
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* Open Source — Beta Available Now
* |t'sWhatWe Use — Robust and Fast

* Pixar Granting License to Necessary Subdivision Patents

graphics.pixar.com




Consistency

* Exactly Matches RenderMan

Internal Data Structures and Algorithms are the Same

* Full Implementation

Semi-Sharp Creases, Boundary Interpolation, Hierarchical Edits

* Use OpenSubdiv forYour Projects!

Custom and Third Party Animation, Modeling, and Painting Applications




Performance

* GPU Compute and GPU Tessellation
* CUDA, OpenCL, GLSL, OpenMP

* Linux, Windows, OS X
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RenderMan Pro Server HierarchicalSubdiv sh "catmull-clark™ (4 4 4 4 4 4 4 4 4)
. Getting Started [4510562167328954910651011 76121398 13 14 10 9 14 14
v The RenderMan Interface ["interpolateboundary” rtexedit" "edgeadit"] [1 0 0 16 24 6 16 4 3]
About the Interface [23410341134123413341034113412341 3]
Scene Description (Ri) [00-100-100-100-100-100-100-100-110 10 10 10]
Shading Language (RSL) ["add" "P" "valus" "add"™ "__Pref" "valus" "sst" "P" "sharpness"]
APIs & Plugins (SDK) "P" [-1 -1 0 -0.333333 -1 0 0.333333 -1 0 1 -1 0
v Application Notes -1 -0.333333 0 -0.333333 -0.333333 0 0.333333 -0.333333 0 1 -0.333333 0
Interface -1 0.333333 0 -0.333333 0.333333 0 0.333333 0.333333 0 1 0.333333 0
Pipeline -1 10 -0.333333 1 0 0.333333 1011 0)
Geometry \ point __ Pref" [-1 -1 0 -0.333333 -1 0 0.333333 -1 01 -10
Blobby Implicit Surfaces -1 -0.333333 0 -0.333333 -0.333333 0 0.333333 -0.333333 0 1 -0.333333 0
The Brick Map Geometric -1 0.333333 0 -0.333333 0.333333 0 0.333333 0.333333 0 1 0.333333 0
Primitive -1 10 -0.333333 10 0.333333 101 1 0]
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Maya Fluid Cache Implicits
Procedural Primitives
The RiCurves Primitive
The RiPoints Primitive
Segment Blob Implicits
The Subdivision Mesh Primitive
Using LOD
Volume Rendering
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Release Notes
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Important Information

The following example combines vertex value, vertex sharpness, and edge sharpness ediits, all operating
near the same face.

HierarchicalSubdivisionMesh "catmull-clark™ [4 4 4 4 4 4 4 4 4]
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"interpolateboundary™ vertexedit" "edgeadit” 2 9
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KERNEL = Cuda ["add" "P" "value" "add" "_Pref" "value" "set" "P" "sharpness" "set" "P" "shd
# of Vertices = 43315
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GPU Performance

* We use CUDA internally
* Best Performance on CUDA and Kepler

* NVIDIA Linux Profiling Tools




OpenSubdiv On GPU

Subdivision Mesh




Improved Workflows

True Limit Surface Display
Interactive Manipulation
Animate While Displaying Full Surface Detail

New Sculpt and Paint Possibilities




Sculpting & Ptex

* Sculpt with Mudbox
* Export to Ptex

e Render with RenderMan







Sculpt & Animate Too !

* OpenSubdiv Supports Ptex
* OpenSubdiv Matches RenderMan

 Enables Interactive Deformation




Shading Lighting Show Renderer Panels
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