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We live in a moving world 

ÅPerceiving, understanding and predicting motion is an 
important part of our daily lives 

 

 

 

 

 

 

 
 



Motion estimation: a core problem of 
computer vision 

ÅRelated topics:  
ï Image correspondence, image registration, image matching, image 
ÁÌÉÇÎÍÅÎÔȟ ȣ 

ÅApplications 

ïVideo enhancement: stabilization, denoising, super resolution 

ï3D reconstruction: structure from motion (SFM) 

ïVideo segmentation 

ïTracking/recognition  

ïAdvanced video editing 
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Readings 
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ÅS. Baker and I. Matthews. Lucas-Kanade 20 years on: a 
unifying framework. IJCV 2004  

ÅHorn-Schunck (wikipedia)  

ÅA. Bruhn, J. Weickert, C. Schnorr. Lucas/Kanade meets 
Horn/ Schunk: combining local and global optical flow 
methods. IJCV 2005  
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Seeing motion from a static picture? 

http://www.ritsumei.ac.jp/~akitaoka/index -e.html 



More examples 



How is this possible? 

ÅThe true mechanism is to be 
revealed 

ÅFMRI data suggest that  illusion 
is related to some component of 
eye movements 

Å7Å ÄÏÎȭÔ ÅØÐÅÃÔ ÃÏÍÐÕÔÅÒ ÖÉÓÉÏÎ 
ÔÏ ȰÓÅÅȱ ÍÏÔÉÏÎ ÆÒÏÍ ÔÈÅÓÅ 
stimuli, yet 



What do you see? 



Lƴ ŦŀŎǘΣ Χ 



The cause of motion 

ÅThree factors in imaging process 
ïLight 

ïObject 

ïCamera  

ÅVarying either of them causes motion 
ïStatic camera, moving objects (surveillance) 

ïMoving camera, static scene (3D capture) 

ïMoving camera, moving scene (sports, movie) 

ïStatic camera, moving objects, moving light (time lapse) 



Motion scenarios (priors) 

Static camera, moving scene Moving camera, static scene 

Moving camera, moving scene Static camera, moving scene, moving light 


