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Optimal Tessellation?

Tessellation too low Tessellation too high

> 2000 fps < 50 fps
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Outline

e What is Efficiency?
—Triangle size
— Non recursive

e What is Accuracy?
e Test & Predict (SLEFE)

e Implementation & Demo
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introduction efficiency

Low Tessellation High Tessellation

Efficiency

Triangle size
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A size < 5 pixels
A size < 10 pixels
A size < 20 pixels
A\ size >= 20 pixels

> 2000 fps < 50 fps
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introduction efficiency

Micropolygonization

Naive approach REYES Our approach
[Cook etal.87] [Patney and Owens(08]

Recursive !!
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introduction efficiency

Low Tessellation Our Approach High Tessellation

> 2000 fps ~ 1500 fps < 50 fps

A size < 5 pixels
A size < 10 pixels
A size < 20 pixels
A size >= 20 pixels
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Outline

e \What is Efficiency?

e What is Accuracy?
— Covering accuracy (depth)

— Parametric accuracy (distortion)
e Test & Predict (SLEFE)
e Implementation & Demo
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introduction efficiency pixel-accuracy

Covering accuracy (depth)

* Correct surface piece determines the pixel

Low Tessellation High Tessellation

.

Inaccurate covering pixels
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introduction efficiency pixel-accuracy

Parametric accuracy
(no distortion & wrong normals)

V/\

Our Approach

X

u
Linear

“ Approx.

Rasterization

Patch

dist < 0.1 pixel
dist < 0.5 pixel
dist < 1.0 pixel
dist > 1.0 pixel

E> accurate

inaccurate
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introduction efficiency pixel-accuracy

Low Tessellation

> 2000 fps

dist < 0.1 pixel
dist < 0.5 pixel
dist < 1.0 pixel
dist > 1.0 pixel

i3D 2012

Our Approach

~ 1500 fps

o

o accurate
. $ !

® Inaccurate

Efficient Pixel-Accurate Rendering of Curved Surfaces

High Tessellation

< 50 fps
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Outline

e \What is Efficiency?

e What is Accuracy?
e Test & Predict (SLEFE)

e Implementation & Demo
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introduction efficiency pixel-accuracy test & predict

Key insight

* Triangulations are rendered accurately.

* Need to only control the variance of (the projection of)
the triangulated surface to the exact surface.
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introduction efficiency pixel-accuracy test & predict

What is a SLEFE?

Curve and Control Polygon

@re’

AABB Boundmg Disk Convex Hull m=3-piece slefe
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introduction efficiency pixel-accuracy test & predict

SLEFE: Subdividable Linear Efficient Function Enclosure
(tightly sandwich non-linear functions)

Non-linear functions

P<P<Pp
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introduction efficiency pixel-accuracy test & predict

Why SLEFE ?

3 segments

2 * 3 segments

W > 4w,

W > h*w,
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introduction efficiency pixel-accuracy test & predict

Test & Predict Accuracy in Pixel

1

h fold subdivision —

hZ

pixel ——=> h > VW

4

Tessellation Factor 3 * W/
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Outline

e \What is Efficiency?

e What is Accuracy?
e Test & Predict (SLEFE)

e Implementation & Demo
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introduction efficiency pixel-accuracy test & predict  implementation

Implementation
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introduction efficiency pixel-accuracy estimates implementation

Demo

Efficient Pixel-Accurate
Rendering of Curved Surfaces

Captured @ 1440 x 900 resolution
on NVIDIA GTX 480
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introduction efficiency pixel-accuracy estimates implementation

Summary

Accurate
- Distortion < 1/2 pixel (= error not visible).
Efficient

- Triangles of maximal size & no recursion.
Automatic

- No need for manual LoD.
Fast

- > 300 fps for 130k patches.

Thank You
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