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Seam carving

ÅDynamic programming

ÅUnary term : cost of removing pixel, 
saliency ( Avidan and Shamir 2007)

ÅContact term : cost of bringing pixels 
into contact (Rubinstein et al. 2008)r

r-1

c-1 c+1c

E1 E3E2



10/09/2010 ECCV 2010 Media Retargeting Workshop 7

Motivation

ÁCould seam carving be better?

Pros

ÅSimple
ÅProcessing efficient
ÅMemory efficient
ÅProduces range of 

retarget sizes

Cons

ÅDistortion of lines and 
structure

ÅGreedy optimization
Ý Han et al. 2009

ÅSeam carving with contact 
term does not optimize an 
energy defined directly 
between input and output
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Energy minimized by seam carving
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Visibility map
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Visibility map

Crop

Down sample

Seam carving
Rubinstein et al. 2008

Improved 
seam carving
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Energy model

Unary terms Higher order cliques

Sparse structure

[.] is indicator function

}1,0{, ÍcrXVisibility map
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Higher order cliques

Horizontal contact ter m
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Higher order cliques

Horizontal contact ter m

Vertical contact ter m
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Energy terms

Unary term

Unary term of 
Avidan and 
Shamir 2007
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Energy terms

Distortion terms

1. Magnitude 
distance

2. RGB 
distance

3. Relative 
RGB distance

Measure created 
distortion
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Energy terms

Seam terms

1. Repeat 
cost

2. Average 
unary cost

Regularize spatial 
distribution of 
seams to prevent 
óclumpingô
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Energy model

Unary terms

Sparse higher order cliques

Non -zero value Non -zero value
H

ccr rl
E ,

V
ccr du

E ,



10/09/2010 ECCV 2010 Media Retargeting Workshop 24

Outline

ÁMotivation

ÁVisibility map

ÁGeneral energy model for visibility map

ÁEnergy terms

ÁOptimization

ÁResults

ÁConclusions



10/09/2010 ECCV 2010 Media Retargeting Workshop

Optimization

ÁHigher order cliques built over pixels on 
one or two rows

25
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Optimization

ÁHigher order cliques built over pixels on 
one or two rows

ÁNon -zero values of cliques depend on 
visibility map of same one or two rows

26

only function of visibility map row rH
ccr rl

E ,

only function of visibility map rows r and r-1V
ccr du

E ,
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Optimization

ÁHigher order cliques built over pixels on 
one or two rows

ÁNon -zero values of cliques depend on 
visibility map of one or two rows

ÁÝ can optimize with dynamic 
programming for seam to remove that 
minimizes this energy

27

r

r-1
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Refinement

ÁSame algorithm, but labelling to 1 (visible) 
instead of labelling to 0 (non -visible)

Image
width C

Remove 
optimal 
seam

Image
width C -1

Without refinement
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Refinement

ÁSame algorithm, but labelling to 1 (visible) 
instead of labelling to 0 (non -visible)

With refinement

Image
width C

Remove 
optimal 
seam

Image
width C -1

Add in 
optimal 
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(refine)
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optimal 
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reduced
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Dataset

Á 100 images from flickr

Á Will be available online 
www.vision.ee.ethz.ch/~mansfiea/improvingsc/

Á Performed tests with 288 parameter combinations


