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Loop’s subdivision surfaces
triangles, smooth




Add some sharp features
piecewise smooth




The rest of the talk

® What’s hard when programming GE’s?

® How to partition a large model into small
chunks?

® A simple data structure: a square array

®* A memory-eflicient subdivision algorithm

® An algorithm for separating the small chunks
® Results
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Hardware support for
rendering

® Graphics engines have very limited resources
« all memory is statically allocated
 recursion impractical or impossible

* must divide a big mesh to several smaller
meshes that can be processed independently

® Efficient parallelization for several GEs

« the small meshes should be of uniform
size to avoid bottlenecks
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Partitioning the task

® Updating vertex positions | |
requires the immediate ifj Tk
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at each subdivision

® Fixing the submesh size to 2
leads to good load balancing

« also allows for simple and
efficient data structures




Two triangles make a square

® Store vertices into a square array

® Most information (edges, laces, neighbors,
types) is implied from position within the
array




The sliding windows method

® Depth—{irst approach

¢ calculate some of the vertices & normals
« render them immediately
¢ reuse memory

® Conceptual windows of 3 rows into each

level’s array
¢ slide down the windows
« at last level, render

triangle strips .

® Use only O(in) memory! (n = # vertices) E'




A closer look...

SUBDIVIDE(level, last)
BEGIN
IF {level i= last) THEN
split horizontal edges, update vertices
SUBDIVIDE (level+l, last)
split wertical and diagonal edges
SUBDIVIDE(level+l, last)
ELSE
calculate final positions and normals

render a triangle strip rj_
ENDITF {'
END




Finding the triangle pairs

® Remove pairs of triangles
« keep the mesh connected
« "carve' the mesh from the boundaries
* minimize the number of boundary edges




Priority lists

® Count the "free" (unpaired) neighbors
® The more Iree neighbors, the higher priority

® Pair a triangle of highest priority with the
neighbor with the highest priority




Results

® Experimental OpenGL extension on RE

® Compare models in NURBS and subdivision
surface representations

® Speedup in triangle rates: 5§
¢ 5-50% :
« 100-170% (trimmed NURBS)

® Similar results also on an Indigﬂg, where the
algorithm runs on host!
R,




