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GraphCut (stmincut)
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Algorithms

cost = 18 Augmented path method
Push-relabel method
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Foreground / Background Estimation
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Foreground / Background Estimation
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Solvability using GraphCut
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Solvability using GraphCut
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Solvability using GraphCut
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Solvability using GraphCut
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General GraphCut pipeline

Energy minimization transformed into GraphCut :

AEach state of original variables encoded using binary variables
ADesigned such that the energy under this encoding is pairwise submo
AThe solution obtained by solvingstincut and inverting the encoding

] ( Invert 1
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[ 3 l L EncodingJ 1
energy Transform into ( Obtain ] solution
{ submodular EI Graph Cui 'I solution | >
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Mulit -label energy with linear
pairwise potentials
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Mulit -label energy with linear
pairwise potentials
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Mulit -label energy with convex
pairwise potentials
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Higher order minimization with GraphCu
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Higher order minimization with GraphCu

[ (X, )] = miu[z_ P(Xe, 2 )]
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Higher order term Pairwise term
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Higher order minimization with GraphCu

[ (X, )] = miu[z_ P(Xe, 2 )]

Zeo

Higher order term Pairwise term

Example : f_‘(.!'l. Lo, .5'3) — —r1aory = MiIN :(2 — '] — 9 —.1'3)
—T1ol3 min z(2 —uxy — g —ua3)
r1=0 290=0 23=0 0 min2z =0
11=0 a29=0 a25=1 0 mzinz =0
1 =0 a20=1 a3=1 0 min0 =0
z
r1=1 r2o=1 w3=1 —1 min(—z) = —1
e

Kolmogorov ECCV06, Ramalingam et al. DAM12
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General GraphCut pipeline

What if no encoding leads to pairwise submodular problem ?

Encodin > Inver_t\
1 \EncodlngJ 1
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Move making algorithms

A Original problem decomposed into a series of subproblems
solvable with graph cut

A In each subproblem we find the optimal move from the

current solution in a restricted search space
Boykov et al., PAMIO1

Encodin > Inverjtw
1 \EncodlngJ l

Initial solution S A—— Update | solution
o Graph Cu . >
move submodular E L solution J
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Move making algorithms
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