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Abstract 
One problem in variational optical flow is that it aims at 
minimizing a global energy function in an iterative manner, 
but local motion details may be lost. We address this 
problem by proposing motion-based weight selection and 
keypoint matching to rectify the global  numerical scheme. 
The selection of the weighting parameter in a self-adaptive 
and content-aware manner provides a more accurate 
estimation of the optical flow field near motion 
boundaries. Motion details and small structures can be 
preserved in the optical flow field by keypoint matching in 
the initialization of the optical flow field. 

1. Variational framework of optical flow 
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2. For u being fixed 
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1. For v being fixed, 
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The solution of the original objective function can be 
obtained by iteratively solving the two sub problems. 

Solution to problem 1 
ddd
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where div is the discrete divergence, and p can 
be obtained by 
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Solution to problem 2 
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2. Motion-based weight selection 

Input image Edge map 

Initial optical 
flow field 

Motion gradient 
magnitude 

Motion boundaries have larger motion variations, 
therefore we allow relatively larger regularization term 
(i.e., larger λ) near motion boundaries. 

3. Rectification via keypoint matching 

(a) Keypoint extraction 
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(b) Keypoint matching 














C

R

j

ji

ji

ji
j

21

21

21

s.t.

argmin

FF

xx

FF

The best matched keypoint for      in         is 
1

i
p

2
KP

(c) Optical flow vectors by keypoint matching 
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4. Experimental result 

Proposed method 

Original TV-L1 algorithm 

Ground truth 

Performance comparison with state-of-the-art methods 

Average angular error (AAE) Average endpoint error (AEE) 

R: radius of neighborhood 
C: maximum matching cost 


