











FAST CAHN-HILLIARD INPAINTING

US Patent No. 7,840,086

Bertozzi, Esedoglu, Gillette, IEEE Trans. Image Proc. 2007, SIAM MMS 2007
Transitioned to NGA for road inpainting.
Transitioned to InQtel for document exploitation.

Continue edges in the same direction — higher order method for local inpainting.
Fast method using convexity splitting and FFT
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u = —V?° (5V211 - %U“"(u)) + XNZ)(f — u)

where H-1 gradient flow for diffuse TV
\F) = 0 ifrFeD L2 fidelity with known data
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GLN) = § [ Vi@ dz+ o [W(r@)ds, W) = (2 - 12

WGL(f) = £If13+ 4 / W(f(2))dz, f € H',

WGLe(ue) _F’ Goo('u')a GOO(U') = ?C(U)l’&lfpv,

Goo (x5) = / p(ii(z), $)di(z),
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GAMMA CONVERGE OF WAVELET GINZBURG-
LANDAU ENERGY  Dobrosotskaya and Bertozzi, IFB 2011
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w(z,y) = exp(—||z — y||*/7)




if v = p,

otherwise.
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Convex Splitting for the Graph Laplacian

1. Input < an initial function uo and the eigenvalue-eigenvector pairs
(Ak, ¢k (x)) for the graph Laplacian Ls from Equation (2.7).

Set convexity parameter ¢ and interface scale € from Equation (3.2).

Set the time step dt.

Initialize agc ) = [ u(z)dr(z) dz.
Initialize b)) = = [[uo(z))*px(z) dz.
Initialize dfc ' =o. )
Calculate Dy = 1 + dt (e A\x + ¢).

For n less than a set number of iterations M

(a) a n+1 = D_l [(1 - dt — cdt) a,gcn) — %bi") _ dtdin)]

(b) u<"+1><a:) > ‘"“’«pk(m)
() BV = [[u+))(2) g (z) dz
. (‘2 fdﬁ"“’ = [ Mz) (@™ (z) — uo(z)) ¢x(x) dz
10: Output < the function v™)(z).
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Second Eigenvector Segmentation Ginzburg-Landau Segmentation

Two Moons Classification Accuracy Average Run Time

Percent Comect
Average Time (s)
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Original Image Training Region







