SVGPU
Real Time 3D Rendering toVector Graphics Formats




SVGPU (Scalable Vector Graphics on the GPU)

* Renders vectorimages from 3D scenes, fast
* Applications in client server graphics domain




Hidden Surfaces
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Pipeline

* Vertex shade and bin to screen tiles
* Hash edges and extract silhouettes
* Clip triangles to silhouette edges
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Silhouette Edge Extraction

* Hash all triangles by each edge
* Sweep the hash buckets
* Check collisions for front-back pairs

* Bin silhouette edges by screen tile



Clip Setup

* Dynamic parallelism parent kernel
* One thread per bin.. Say 64..
 Each thread runs a bin’s MxN clipping kernel
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Trivial Rejection

* If AB lies outside 12, 23, or 31
* Reject.

* If 1,2 and 3 lie outside AB
* Reject.

e
A

"
B




Clipping

* For all triangles in adjacency
* Sutherland-Hodgman [BFog]
* Walk the vertices in turn
* Classify vertices as In, Out, or On
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Clipping

* While(round < longest list)
* Clip all triangles to next edge
* Never reuse 4 or 5 for clipping
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Clipping
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Occlusion

* Triangles now fully occluded *or* fully visible
* One point occluded? Every point occluded.
* Centroid provides least ambiguity

Centroid /
Projection I




Rasterized Planar Maps




Rasterized Planar Maps




Perf Scaling: Triangle Count
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Perf Scaling: Silhouettes per Bin
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Phase Breakdown

[ Sage [ Bun [ Arm. | Drog [ Bud [ Box [ DB Sia | Tea

Sil. Hash 3.8 19
Sil. Clip 30 175 249 27’7 22
Occlusion 2.3 39 179




Motivation for Re-binning

=== BUNNY
OCCLUSION WORK V. BIN RES FPS V. #BINS g smadilo
=== Dragon
Armadillo Dragon ~——Buddha =—Armadillo/Cornell =—®=—Dragon Bunnies === Buddha
Armadillo/Box
Dragon Bunnies
Sponza

Teapot

8X8 (64 BINS) 16X16 (256 BINS) 32X32 (1024 BINS) 64X64 (4096 BINS)




Pathological Clipping Case

* Many silhouettes one poly
* Adjacency list very long
* After one clip many edges invalid




Attribute Interpolation
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Summary

* We can generate planar maps fast
* ~gX previous approaches

* We've evaluated binning and scaling considerations
2x32) bins performs best in most cases




Future Work

* Precision issues need filtering
* Uniform binning precluding teapot in stadium

* Adaptive binning i.e. quad/kd trees are attractive
* In progress work on cloud gamin
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