Analytic Rasterization of Curves
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Input

Curve Boundary Piecewise Filter



Input

[Duff, 1989]
“Polygon scan conversion by
exact convolution”

[Manson and Schaefer, 2011]
“Wavelet Rasterization”

Curve Boundary Piecewise Filter
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Image Sampling
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Image Sampling

. Pixel positions.




Image Sampling

Evaluate at point
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Center filter at point
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Center filter at point
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Derivation
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Derivation

// c(x,y)h(x —Llx,y—1Ly) dx dy
x,yEM
AAGCIRCE Y S



Derivation
// c(x,y)h(x —Llx,y —{y)|dx dy
x,yeM

f o Ewenat as= [] Gy
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Derivation
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Derivation
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Derivation
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Derivation

// C(xa)’)h(x—fx,y—fy) dx dy
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Filter Integrals
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Filter Pieces

f(x,y) F(x,y)



Scanline Rasterization
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Changing




Scanline Rasterization

Changing Constant
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Filter Pieces
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Filter Pieces
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Rational Curves




Cubic Curves

Input image Mitchell-Netravali
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Anti-aliasing
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Anti-aliasing




Anti-aliasing

Lanczos 3



Anti-aliasing

Radial 3



Timings (ms)

AGG

Cairo

Wavelet : :

Box 0.14 (0.07) 0.37 (0.17)
Tent 0.27(0.12) 0.75(0.26)
Q. B-spline || 1.02(0.31) 4.45(1.26)
Mitchell 2.26(0.79) 37.0(11.4)
[Lanczos 2 271 (0.96) 27.6 (7.54)



Parallelism

Threads
@ Idecal © Box @ Tent

@ Q. Bspline @ Mitchell @ Lanczos 3



Conclusions

* Analytic prefiltering e Fastalgorithm

— Smooth curves — Independent curves
— High-quality filters and filter pieces
— Color gradients — High parallelism




