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Department of Cybernetics

Faculty of Electrical Engineering

Czech Technical University in Prague
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B4M33DZO(12) (2/11)Extensions

Find an optimal labelling x∗ such that:

x∗ = arg min
x

∑
{p,q}∈N

wpq |xp − xq|α subject to: xs = 0 ∧ xt = 1
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B4M33DZO(12) (3/11)Extensions

Find an optimal labelling x∗ such that:

x∗ = arg min
x

∑
{p,q}∈N

wpq |xp − xq|α +
∑
p∈P

wpsx
α
p +

∑
p∈P

wpt|1− xp|α

Digital Image Lecture 12: Image Segmentation 2 Daniel Sýkora & Ondřej Drbohlav (FEE CTU), 2024



B4M33DZO(12) (4/11)Extensions

Additional prior (color similarity):

weight S T w/o scribble

wps K 0 0

wpt 0 K 0

K = 1 + max
p∈P

∑
{p,q}∈N

wpq
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B4M33DZO(12) (4/11)Extensions

Additional prior (color similarity):

weight S T w/o scribble

wps K 0 − ln Pr(Cp|S)

wpt 0 K − ln Pr(Cp|T )

K = 1 + max
p∈P

∑
{p,q}∈N

wpq
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B4M33DZO(12) (5/11)Extensions

Additional prior (soft scribbles):

weight S T

wps λK 0

wpt 0 λK

λ = 1
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B4M33DZO(12) (5/11)Extensions

Additional prior (soft scribbles):

weight S T

wps λK 0

wpt 0 λK

λ < perim(T )/area(T ) ≈ 0.05
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B4M33DZO(12) (5/11)Extensions

Additional prior (soft scribbles):

weight S T

wps λK 0

wpt 0 λK∑
{p,q}∈N

wpq |xp − xq|α +
∑
p∈P

wpsx
α
p +

∑
p∈P

wpt|1− xp|α

<
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B4M33DZO(12) (5/11)Extensions

Additional prior (soft scribbles):

weight S T

wps λK 0

wpt 0 λK

0 + 0 +
∑
p∈T

λK

<
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B4M33DZO(12) (5/11)Extensions

Additional prior (soft scribbles):

weight S T

wps λK 0

wpt 0 λK∑
{p,q}∈∂T

K + 0 + 0

<
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B4M33DZO(12) (6/11)Extensions

Adding depth:

Find depth map d∗ such that:

d∗ = arg min
d

∑
{p,q}∈N

wpq (dp − dq)2

subject to constraints: di = Di
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B4M33DZO(12) (7/11)Extensions

Colorization:

Find color components of YUV model [u, v]∗ such that:

[u, v]∗ = arg min
[u,v]

∑
{p,q}∈N

wpq ([u, v]p − [u, v]q)
2

subject to constraints: ui = Ui and vi = Vi
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B4M33DZO(12) (8/11)Extensions

Painting:
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B4M33DZO(12) (9/11)Extensions

Painting:

wpq = 1 +K ′min(Ip, Iq)
γ exp

(
− 1
σ2 (Ip − Iq)2

)
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B4M33DZO(12) (10/11)Extensions

Multiple segments:

1. Remove regions containing only one label.

2. Mark one label as s and other as t.

3. Solve binary s-t segmentation problem.

4. Remove pixels labelled with s.

5. When there are unlabelled pixels goto 1.
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Multiple segments:

1. Remove regions containing only one label.

2. Mark one label as s and other as t.

3. Solve binary s-t segmentation problem.

4. Remove pixels labelled with s.

5. When there are unlabelled pixels goto 1.

Digital Image Lecture 12: Image Segmentation 2 Daniel Sýkora & Ondřej Drbohlav (FEE CTU), 2024



B4M33DZO(12) (10/11)Extensions
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B4M33DZO(12) (11/11)Extensions

Interactive painting:
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