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Contributions

This work is based on the continuous global image segmenta-
tion method [1]. We present:

• an efficient implementation,
• a comparison to discrete optimization,
• an extension to 3D segmentation and

multiview reconstruction.

Fast Minimization via SOR

The convex Mumford-Shah based Image Segmentation func-
tional [1]

E(u) =
∫

Ω

(
(I−c1)2−(I−c2)2

)
u(x) dx + ν

∫
Ω

|∇u|dx︸ ︷︷ ︸
TV-Norm

can be solved via gradient descent. We suggest the more effi-
cient solution via the iterative numerical solving scheme Succes-
sive Overrelaxation (SOR). This leads to faster convergence
of up to a speed up factor of ∼5.
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Comparison for increasing Smoothness
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Metrication errors occur at the discrete Optimization via Graph
Cuts when the regularization parameter ν is increased. This is
not the case for the TV Minimization.

Convex TV based 3D Reconstruction

The optimal Surface S ⊆ V is the minimum of the energy
functional [3]

E(S) = −
∫

RS
obj

log Pobj(x) dx −
∫

RS
bck

log Pbck(x) dx + ν

∫
S

ρ dS

with the photoconsistency ρ : V → [0, 1].
By introducing a binary variable u : V → {0, 1} with u=1RS

obj
,

E can be transformed into the following equivalent formulation

E(u) =
∫

V

(log Pobj−log Pbck)u dx + ν

∫
V

ρ |∇u|dx︸ ︷︷ ︸
weighted TV-Norm

Relaxation to real-valued functions u : V → [0, 1] results in a
convex formulation allowing for global optimization. Thresh-
olding the result yields the global optimum of the original
problem.

Multiview 3D Reconstruction
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(Thanks to IFF, Forschungszentrum Jülich for providing the data.)
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