Hierarchical Diffusion Curves for Accurate Automatic Image Vectorization

1 Integration over a Rectangle

Motivated by Sun et al. [2012], in order to more efficiently recon-
struct anti-aliased results, we have derived closed-form analytic so-
lutions to the image reconstruction integral u (x) (in Eq. (2) of the
paper) over a rectangular region R, as opposed to simply evaluating
it e.g. at a pixel center point x:
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The integral in Eq. (1) of u (x) over a rectangular region R can be
expressed in terms of integrations of the Green’s function kernels

G" (x,x'), 96% (xx')/on(x"), GP (x,x), and 9G” (xx')/an(x")
over R = {x € (zo,21),y € (Yo,51)}:
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As derived in Sun et al. [2012], closed-form integrals for For. (R, x') =

[Jx G" (x,x") dx and For (R, X') = [[g GE (x,x') dx exist
for this Green’s function over a rectangular region R.
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We derive new closed-form integrals Fi;s (R, x")
for the bilaplacian term GZ:

For (R,X) = > (-1 Hgs (2,7) 3)
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and Fgs (R,x') = [ [ G2 ) dx for the bilaplacian normal
term GB:
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where x = (z,y), x' = (¢/,y'), n(x") = (ns, ny), and (£,9) =
x — x’. Here, we define Hg 5 (£,9) in Eq. (3) as
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Similarly, Hg s (2,9, na, ny) in Eq. (4) is defined as:
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