
MOTION 

1. sequence of stills or dynamic approach 

2, detection - security 

3. traffic flow - mobile robots 

4. navigation 

types 

1. stationary camera, stationary objects (SCSO) 

2. stationary camera, moving objects (SCMO) 

3. moving camera, stationary objects (MCSO) 

4. moving camera, moving objects 

 

To detect motion 

1. difference of pictures 

     local only,  accounts for small changes in camera, illumination, noise 

etc. does not account for velocity of different components 
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Likelihood test: Given 2 pictures (frames) we compute 
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2. matching - requires accurate segmentation 

 



Main problem:  

1. Noise 

2.  slow moving and small objects 

3. changes in illumination and camera position can introduce false 

changes 

4. texture - difference of frames only measures intensity differences 

 

techniques 

1.  static segmentation and pairing of features - very expensive 

2.  segmentation based on motion - especially for SCMO 

 

Time varying edge detection 
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IMAGE FLOW 

velocity field due to motion 

E(x,y,t) = image intensity 

small motion 0
dE

dt
    

by the chain rule: 
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This is one equation for two unknowns (aperture problem). One point 

does not give the image flow velocity. We add a smoothness constraint 
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Using Lagrange multipliers we minimize 
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by the calculus of variations this leads to 
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Replace by finite differences and iterate - smooths discontinuities 

 



We can replace this by 
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We again iterate. 


