
Multidimensional image retargeting 

Å 9:00 :  Introduction  

Å 9:10: Dynamic range retargeting  

Å Tone mapping  

Å Apparent contrast and  
brightness enhancement  

Å 10:45 :  Break  

Å 11:00: Color retargeting  

Å 11:30 :  LDR to HDR  

Å 12:20 :  Temporal retargeting - Part I  

Å 12:45 :  Break  

Å 14:15: Temporal retargeting - Part II  

Å 15:00 :  Spatial resolution retargeting  

Å 16:00: Break  

Å 16:15 :  Image and video quality   
     assessment  

Å 17:00: Stereo content retargeting  

Å 17:45: Q&A  

Å 18:00: End  

Course web page:  http://vcg.isti.cnr.it/Publications/2011/BAADEGMM11/ 



Stereo content retargeting 

Piotr Didyk 
MPI Informatik 



Why stereo? 

Å Improves realism 
Å Images are not longer flat 
Å Better layout separation 

Images are no longer flat 

Reproduced view dependent effects 

Å Improves material perception 



History of stereo 

1838:  different images for both eyes  

1890:  patent on 3D movies 

1900:  tripod for taking 3D pictures 

1915:  exhibition of 3D images 

1922:  3D movie 

1923:  3D movie with stereo sound 

1952:  3D movie in color 

 флΩǎΥ   La!· cinemas, TV series 

2003:  feature film in 3D for IMAX  

2009 - now: became very popular 
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Early 3D production 

Å Expensive hardware 

Å Lack of standardized format 

Å Impossible at home 

Å Lack of interesting content 
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Stereo in daily life 

Anaglyph 

Shutter glasses 

Autostereoscopic 



Current 3D production 

Å Shutter glasses 
Å Polarized glasses 
Å Autostereoscopic displays are getting better 

New better 3D equipment: 

Great content: 

Å Beautiful shots with complex depth 
Å Computer generated special effects 

3D is coming to our homes: 

Å Equipment is getting less expensive 
Å 3D games / TV 



Stereo on a flat display 

Left Eye 

Right eye 

ü Different image for each eye 



Depth perception 

Stereoscopic depth cues: 
binocular disparity 

We see depth due to depth cues. 



Depth perception 

Ocular depth cues: 
accommodation, vergence 

We see depth due to depth cues. 

Vergence 

Stereoscopic depth cues: 
binocular disparity 



Depth perception 

Pictorial depth cues: 
occlusion, size, ǎƘŀŘƻǿǎΧ 

We see depth due to depth cues. 

Ocular depth cues: 
accommodation, vergence 

Stereoscopic depth cues: 
binocular disparity 



Cues sensitivity 
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άtŜǊŎŜƛǾƛƴƎ layout and knowing  distances: The integration, relative potency,  
and contextual use of different information about ŘŜǇǘƘέ  

by Cutting and Vishton [1995]  



Depth perception 

Challenge: 
Consistency is required!  

Pictorial depth cues: 
occlusion, size, ǎƘŀŘƻǿǎΧ 

We see depth due to depth cues. 

Ocular depth cues: 
accommodation, vergence 

Stereoscopic depth cues: 
binocular disparity 



Simple conflict example 

Å Size 
Å Shadows 
Å Perspective 
Å Occlusion 

Present cues: 



Disparity & occlusion conflict 

Objects in front 



Disparity & occlusion conflict 

Disparity & occlusion 
conflict 



Depth perception 

Pictorial depth cues: 
occlusion, size, ǎƘŀŘƻǿǎΧ 

We see depth due to depth cues. 

Ocular depth cues: 
accommodation, vergence 

Stereoscopic depth cues: 
binocular disparity 

Reproducible on a flat displays 

Require 3D space 

We cheat our Human Visual System! 



Cheating our HVS 

Comfort zone 

Screen 

Object in left eye 

Object in right eye 

Object perceived in 3D 
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Viewing discomfort 



Comfort zones 

ά/ƻƴǘǊƻƭƭƛƴƎ tŜǊŎŜƛǾŜŘ 5ŜǇǘƘ ƛƴ {ǘŜǊŜƻǎŎƻǇƛŎ LƳŀƎŜǎέ by Jones et al. 2001 

Comfort zone size depends on: 

Å Presented content 
Å Viewing condition 

2 ς 20 m 0.3 ς 0.5 m 

Simple scene 

70 cm 



Comfort zones 

ά/ƻƴǘǊƻƭƭƛƴƎ tŜǊŎŜƛǾŜŘ 5ŜǇǘƘ ƛƴ {ǘŜǊŜƻǎŎƻǇƛŎ LƳŀƎŜǎέ by Jones et al. 2001 

Comfort zone size depends on: 

Å Presented content 
Å Viewing condition 

0.5 ς 2 m 0.2 ς 0.3 m 

Simple scene, user allowed to look away from screen 

70 cm 



Comfort zones 

ά/ƻƴǘǊƻƭƭƛƴƎ tŜǊŎŜƛǾŜŘ 5ŜǇǘƘ ƛƴ {ǘŜǊŜƻǎŎƻǇƛŎ LƳŀƎŜǎέ by Jones et al. 2001 

Comfort zone size depends on: 

Å Presented content 
Å Viewing condition 

8 ς 15 cm 10 ς 30 cm 

Difficult scene 

70 cm 



Comfort zones 

ά/ƻƴǘǊƻƭƭƛƴƎ tŜǊŎŜƛǾŜŘ 5ŜǇǘƘ ƛƴ {ǘŜǊŜƻǎŎƻǇƛŎ LƳŀƎŜǎέ by Jones et al. 2001 

Comfort zone size depends on: 

Å Presented content 
Å Viewing condition 

6 ς 15 cm 11 cm 

Difficult scene, user allowed to look away from screen 

70 cm 



Comfort zones 

Comfort zone size depends on: 

Å Presented content 
Å Viewing condition 
Å Screen distance 

άThe zone of comfort: Predicting visual discomfort with stereo ŘƛǎǇƭŀȅǎέ by Shibata et al. 2011 

Other factors: 

Å Distance between eyes 
Å Depth of field 
Å Temporal coherence 



Depth manipulation 

Comfort zone 

Viewing discomfort Viewing comfort Scene manipulation 



Ὠ 

Ὠ  

Camera manipulations 

ά/ƻƴǘǊƻƭƭƛƴƎ tŜǊŎŜƛǾŜŘ 5ŜǇǘƘ ƛƴ {ǘŜǊŜƻǎŎƻǇƛŎ LƳŀƎŜǎέ by Jones et al. 2001 

Viewer/Display space 
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Camera manipulations 

ά/ƻƴǘǊƻƭƭƛƴƎ tŜǊŎŜƛǾŜŘ 5ŜǇǘƘ ƛƴ {ǘŜǊŜƻǎŎƻǇƛŎ LƳŀƎŜǎέ by Jones et al. 2001 

Camera/Scene space 
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Virtual display 
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