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The Retargeting Problem 



Common solutions 

ÅHomogeneous squeezing/stretching 

ÅCropping [DeCarlo and Santella 2002; Viola and Jones 2004é] 

ÅHybrid solution [modern TV sets] 

original squeeze crop hybrid 
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Visual Media Retargeting: An Example 

[Avidar & Shamir 2007] 



Visual Media Retargeting: Scaling 

[Avidar & Shamir 2007] 



Visual Media Retargeting: Seams 

[Avidar & Shamir 2007] 



1. Define an energy function E(I) 

(interest, importance, saliencyé) 

2. Use some operator(s)  

to change the image I 

Visual Media Retargeting: Energy Concept 

[Avidar & Shamir 2007] 



Visual Media Retargeting: Energy & Saliency 

ÅMagnitude of gradients (simple) 

ÅSaliency (e.g. Ittyôs method) - multires 

[Shamir and Sorkine 2009]  



Different energy functions 

[Shamir and Sorkine 2009]  

ÅHistogram of Gradients 

ÅEntropy 

ÅE1 

ÅMean Shift & E1 
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Simple operators: cropping 

[Shamir and Sorkine 2009]  

ÅCrop s.t. important (salient) parts remain 

ÅUse domain-specific tools, such as face 

detector, gaze estimationé [DeCarlo and 

Santella 2002; Viola and Jones 2004] 



Simple operators: scaling 

[Shamir and Sorkine 2009]  

ÅCam combine with cropping techniques (done 

on modern TV sets ï center remains, peripheral 

data is scaled) 

ÅDistorts content but is perfectly temporally 

coherent (video) 



Discrete vs continuous 

[Shamir and Sorkine 2009]  



Problem statement 

ÅGiven an image I of size (n x m), we want to produce an image 
I*  of size (n* x m*) which is a good representative of image I 

 

Å.ǳǘ ǿƘŀǘ ƛǎ ŀ άƎƻƻŘ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜέΚ No definitions exist 

 

ÅGoals of a retargeting algorithm: 
ï1. The important content of I should be preserved in I* . 

ï2. The important structure of I should be preserved in I* . 

ï3. I* should be artifact-free 



Discrete approaches 

[Shamir and Sorkine 2009]  

Å Seam carving for content aware image resizing 

 SIGGRAPH 2007 

 S. Avidan and A. Shamir 

Å Improved seam carving for video retargeting 

 SIGGRAPH 2008 

 M. Rubinstein, A. Shamir and S. Avidan 

Å Seam carving for Media Retargeting 

 Trans. Of the ACM 

 S. Avidan and A. Shamir 

Å Multi -Operator Media Retargeting  

 SIGGRAPH 2009 

 M. Rubinstein, A. Shamir and S. Avidan 



Continuous approaches 

[Shamir and Sorkine 2009]  

Å Feature-aware textureing 

 EGSR 2006 

 R. Gal, O. Sorkine and D. Cohen-Or 

Å Non-homogeneous content-drive video retargeting 

 ICCV 2007 

 L. Wolf, M Guttmann and D. Cohen-Or 

Å Optimized scale-and-stretch for image resizing 

 SIGGRAPH ASIA 2008 

 Y. Wang, C. Tai, O. Sorkine and T. Lee 

Å Shrinkability maps for content-aware video resizing 

 Pacific Graphics 2008 

 Y. Zhang, S. Hu and R. Martin 



Discrete example: Seam carving 

[Rubinstein, Avidan and Shamir 2007]  



Seam carving 

[Rubinstein, Avidan and Shamir 2007]  



Seam carving 

[Rubinstein, Avidan and Shamir 2007]  



Seam carving 

[Rubinstein, Avidan and Shamir 2007]  



Seam carving: problems 

[Rubinstein, Avidan and Shamir 2007]  

ÅDiscrete and greedy ï may break structures 

ÅCan run out of good seams in one direction 



Continuous example: Warping 

[Wang, Tai, Sorkine and Lee 2008]  

ÅAllow important regions to uniformly scale 

ÅFind optimal local scaling factors by global 

optimization 

ÅResult: preserve the shape of important regions, 

distort non-important ones 



Continuous example: Warping 

[Wang, Tai, Sorkine and Lee 2008]  

ÅGrid mesh, preserve the shape of the important 

quads 

 

 

 

 

 

ÅOptimize the location of mesh vertices, 

interpolate image 
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ÅOptimize the location of mesh vertices, 

interpolate image 



Video? 

[Shamir and Sorkine 2010]  

ÅNaµveé every frame by itself 



Video? 

[Shamir and Sorkine 2010]  

ÅCamera movement 

ÅObject movement 

ÅSeams should adapt and change through time! 

 

ÅČ Global Solution (video cube) 



Video? 

[Shamir and Sorkine 2010]  



Current State of Retargeting Research 

Ç  No clear evaluation methodology! 

ïMostly visual comparison 

ïSmall subset of previous techniques 

 

Ç  Relation between the operator and the type of content? 

Ç  Tradeoff between loss of content and deformation? 

Ç  Is there an agreement between viewers on retargeting 

evaluation? 

ÇComputational retargeting measure? 
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Source 

[Rubinstein, Gutierrez, Sorkine and Shamir 2010]  



ÅBenchmark and evaluation methodology for image retargeting 

 

 

 

 

 

ÅComprehensive perceptual study and analysis of image 
retargeting 

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

A Comparative Study of Image Retargeting 
Miki Rubinstein, Diego Gutierrez, Olga Sorkine and Arik Shamir 

ACM Transactions on Graphics, Vol. 29(5) (SIGGRAPH Asia 2010) 

[Rubinstein, Gutierrez, Sorkine and Shamir 2010]  



Goals 

Å²Ƙŀǘ ƛǎ ǘƘŜ άŎƻǊǊŜŎǘέ ǿŀȅ ǘƻ ǊŜǘŀǊƎŜǘ ǘƘƛǎ ƛƳŀƎŜΚ 

 

 

[Rubinstein, Gutierrez, Sorkine and Shamir 2010]  


