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A Homogeneous squeezing/stretching
A Cropping[ becCarl o and Santella 2002; Vi
A Hybrid solution [modern TV sets]
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[Avidar & Shamir 2007]




Scaling

[Avidar & Shamir 2007]




Scaling

[Avidar & Shamir 2007]



1. Define an energy function E(l) 2. Use some operator(s)
(i nterest, I mpor e|, t® ehhnigectireamage)

[Avidar & Shamir 2007]



A Magnitude of gradients (simple)
ASal i ency (e. g-mulirdst y o ¢
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[Shamir and Sorkine 2009]
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A Crop s.t. important (salient) parts remain

A Use domain-specific tools, such as face
detector, gaze est il me
Santella 2002; Viola and Jones 2004]




A Cam combine with cropping techniques (done
on modern TV sets i center remains, peripheral
data Is scaled)

A Distorts content but is perfectly temporally
coherent (video)
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Figure 2: A digital image as a 2D discrete grid of pixels. In this
case the cells contain 3 values of RGB color




A Given an imageof size i x m) we want to produce an image
I* of size (* X m*) which is a good representative of imalge
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A Goals of a retargeting algorithm:
I 1. The importantontentof | should be preserved it.
I 2. The importanstructureof | should be preserved itf.
I 3.1* should beartifact-free




A Seam carving for content aware image resizing
SIGGRAPH 2007
S. Avidan and A. Shamir

A Improved seam carving for video retargeting
SIGGRAPH 2008
M. Rubinstein, A. Shamir and S. Avidan

A Seam carving for Media Retargeting
Trans. Of the ACM
S. Avidan and A. Shamir

A Multi-Operator Media Retargeting
SIGGRAPH 2009
M. Rubinstein, A. Shamir and S. Avidan
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A Featureaware textureing
EGSR 2006
R. Gal, O. Sorkine and D. Cclin

A Non-homogeneous contentdrive video retargeting
ICCV 2007
L. Wolf, M Guttmann and D. Cohém

A Optimized scaleand-stretch for image resizing
SIGGRAPH ASIA 2008
Y. Wang, C. Tai, O. Sorkine and T. Lee

A Shrinkability maps for contenaware video resizing
Pacific Graphics 2008
Y. Zhang, S. Hu and R. Martin

[Shamir and So

rking:












$ .“ -.‘i-;.’.):‘?t 2 ’fi :?ﬁ_‘-v{" ,‘;{, g i
G PR

[Rubinstein, Avidan and Shamir 2007 / ia



A Discrete and greedy i may break structures
A Can run out of good seams In one direction
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[Rubinstein, Avidan and Shamit



A Allow important regions to uniformly scale

A Find optimal local scaling factors by global
optimization

A Result: preserve the shape of important regions,
distort non-important ones

importance map
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A Grid mesh, preserve the shape of the important
guads
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A Optimize the location of mesh vertices,
Interpolate image

[Wang, Tai, Sorkine and L&
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A Grid mesh, preserve the shape of the important
auads

==...h quads with high importance:
| R uniform scaling

allowed non-uniform scaling
A Optimize the location of mesh vertices,
Interpolate image

[Wang, Tai, Sorkine and L



ANapveé every frame by i




A Camera movement
A Object movement
A Seams should adapt and change through time!

A C Global Solution (video cube)

[Shamir and So-rki_f'fi‘*
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VNO clear evaluation methodology!

I Mostly visual comparison
I Small subset of previous techniques
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Computational retargeting measure”




A Benchmark and evaluation methodology for image retargetinc

RetargetMe

http://people.csail.mit.edu/mrub/retargetme/

A Comprehensive perceptual study and analysis of image
retargeting

[Rubinstein, Gutierrez, Sorkine and Sham
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