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Rasterization in 2D




Rasterization in 3D
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The aliasing problem
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http://www.webpages .uidaho.edu/cti/photoshop /intro/anti-aliasing.htm




Anti-aliasing
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Anti-aliasing

Lanczos kernel for a=2
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Anti-aliasing

Box filter
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Pixel Raster Equation




Pixel Raster Equation




Pixel Raster Equation




Applications




Applications

“A Multiscale Approach to Mesh-based Surface Tension Flows” Nils Thuerey, Chris Wojtan, Markus Gross, and Greg Turk




Haar Wavelets
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2D Haar Wavelets
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2D Haar Wavelets
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2D Haar Wavelets
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Why Wavelets?




Why Wavelets?

GPU AGG Wavelet



Calculating Wavelet Coefficients
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Calculating Wavelet Coefficients
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Calculating Wavelet Coefficients
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Calculating Wavelet Coefficients
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Calculating Wavelet Coefficients
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Choosing F
V-F(p) =vy*(p)



Choosing F
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Choosing F
V-F°(p) =¥ (p)




Choosing F
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Choosing F
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Choosing F

3 (@(px)0(py), 0(px)D(py))



Choosing F



Choosing F

S—

5

YA)\I/
(D\,O\.,w
S~ R
—~ & 5
=
(_ml 0.

CICC

T



Choosing F



Line Segments

F(O’O)(P) = %((i)(Px)q)(P‘)q)(Px)(i)(P‘))

/o1 FOO (P(2)) - n(P(0)|P'(0)lldr = 5det (vo,)



Line Segments

FOOp) = 5(®(p+)o(py),0(ps)®(py))

/ol FOOP)) - n(P0)|[P (¢)|dt = %dez‘ (vo,v1)

Details in paper



The Algorithm, Step-by-step




The Algorithm, Step-by-step
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The Algorithm, Step-by-step
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The Algorithm, Step-by-step
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The Algorithm, Step-by-step
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The Algorithm, Step-by-step
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The Algorithm, Step-by-step
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The Algorithm, Step-by-step




The Algorithm, Step-by-step




The Algorithm, Step-by-step




The Algorithm, Step-by-step




The Algorithm, Step-by-step




Bézier Curves




Bézier Curves
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Bézier Curves
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Results
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Progressive Rasterization




Progressive Rasterization




Progressive Rasterization




Progressive Rasterization




Results




Speed

256° 4096°
polys coeft | synth | coeft | synth
Armadilloman | 30.0k 113 022 7.31 3.99
Head 477k 393 023 12.0 4.74
Buddha 1.O9M [ .557 021 10.7 3.34
David 2mm 7.23M | 2.25 019 14.8 1.79




The Future

Use higher order wavelets
mplement on GPU
Progressive rasterization
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Bézier Curves
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Details in paper



3D Formulation
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3D Formulation

F(O:OTO) (P) — %(&)(Px) &)(Px)(i)(}?;))

C(O’O"O) :/ F(O"O"O)(p) -ndc = ldet (vo,vlgvz)
peT 0



