
By observing symmetries, identical points can be generated consistently on different mesh fragments.

Parallel stream processing requires mapping of a local control net to a 1D array. Fortunately, a consistent indexing over different LODs exists.

Pattern tables facilitate consistent subdivision of mesh fragments on the GPU.

Re-representation of the control net as overlapping mesh fragments yields per-patch parallelism and simplifies shaders.
Loop subdivision requires different mesh fragments than Catmull-Clark subdivision.

In A realtime GPU subdivision kernel (SIGGRAPH 2005), Shiue et 
al. showed that, in principle, all major features of subdivision algorithms 
can be realized in the framework of highly parallel stream processing.

Shiue et al. tested the approach by implementing Catmull-Clark 
subdivision, with semi-smooth creases and global boundaries, in 
programmable graphics hardware, at near realtime speed. 

Here, we report on the challenges when adapting the approach to 
Loop subdivision. 
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Figure 3. Catmull-Clark subdivision. Figure 4. Loop subdivision.

Figure 5. Control mesh for the isolated center facet patch.

Figure 6. Vertex patch indexing. Figure 7. Facet patch indexing.
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edge point e vertex point v on the boundary vertex point v at the corner

a2 == V:
p=((((r1+g1)+(b1+a1))+(r2+g2))+10*b2)/16;

a2 == E:
p=((3*(r1+g1)+(b1+a1))/8;

challenge 4: watertight boundaries

challenge 3: workflow
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Figure 9. Pattern tables for (a) valence 7 vertex 
patch (b) facet patch (c) valence 4 vertex patch.
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1: For some GPUs, each shader is divided into two due to the limitation of shader length.
2: 32MB is dedicated for GPU and 96MB is shared with main memory.
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Table 1. Benchmark results (frames per second).
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Figure 13. Test subdivision surfaces. (# of facets/#of vertices)
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Figure 12. Consistent computation of the same boundary point in each of four refined mesh 
fragments with the notation and colors of Figure 8.

Figure 11. Symmetric evaluation for watertight boundaries between mesh fragments.

Figure 10. Logic of the shader program for 
consistent control point generation.
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Figure 1. Catmull-Clark subdivision. Figure 2. Loop subdivision.
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Figure 8. Workflow. Subdivision uses the pattern tables in Figure 9.

example of consistent computation
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Table 2. Benchmark configurations. Note the importance of round-trip removal.
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