






Dense optical flow encodes object motion 
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where : Image Gradient
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d=(-7.1, -8.8)

d=(-6.8, -8.9)

d=(-1.4, -3.0)





    
      



    
      



    
      



d=(-4.9, -0.4)



d=(-4.9, -0.4)

d=(-0.1, -5.8)

d=(0, -3.7)



A Failed Case: fast movement 
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The influence of I(x) is not incorporated!
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The influence of I(x) is not incorporated!
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The influence of I(x) is Not included!

Guess what’s the corresponding displacement?



 




 




    
      



matrix

Summing over pixels

matri
x

Summing over pixels

 




 
 



−0.011, 0.09

Almost zero motion, why?

    
      



The influence of I(x) is not incorporated!
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Solution 1: multi scale optical flow

Solution 2: increase the kernel size of gradient
operator
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Solution 1:
multi scale optical flow
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Start from a coarser resolution 
image 
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The influence of I(x) is incorporated!
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The influence of I(x) is incorporated!
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matrix

Summing over pixels

matrix

Summing over pixels
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−3.2,−3.0

−12.8,−12.0
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Down sampling image is equivalent to increase the kernel size.
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Kernel size

Solution 2: increase the kernel size of gradient operator
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Solution 2: increase the kernel size of gradient operator



 




small kernel
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Median kernel
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Large kernel
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d=(-0.6, 1.1)



d=(-2.9, -3.0)

    
      



d=(-8.3, 19.0)

    
      



Error

d=(-0.6, 1.1)

d=(0, 0)

d=(0, 0)



Error

d=(-2.9, -3.0)

d=(-5.8, -4.9)

d=(-0.9, -9.9)



Error

d=(-8.3, -19.0)

d=(0, 0)

d=(0, 0)



Larger kernel does not mean the better kernel!
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d=(-9.2, -18.2)

d=(0, 0)

d=(0, 0)





Proper kernel size is important!








