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% Optical Flow: Assumptions
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% Brightness constancy assumption
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where 0x is the displacemente of x after time 0.
Results

Moving Square

Taylor series

I(x + 0x,t + 0t) = I(x,t)+ VI - V—i-(;—i-HOT

where v = 8t
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Aperture Problem

motion
direction of
b ine ity gradient|

Only the normal component of the
velocity v in VI direction is known:

vi ],
Vo v

the tangential component v, is
unknown.

Vp = V-

Fazit: locally we can not see the tangential motion.
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Calculating Methods [ ] Nage| (2nd order)
e m Local methods (Lucas and Kanade)

Moving Eye

m Region-based matching
m Frequency-based methods

Note: All OF techniques can use the hierarchical
(coarse-to-fine) refinement.
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Horn-Schunck Method

Regularisation: the optical flow constraint

8[

combined with a smoothness assumption based on:

IV0z]|? + Vo ||
(Another measure of smoothness: Av, + Av, )

Look for v = (v, v,) minimizing functional:

or
B) = [ (V1w 5) Vel + [V, P)ax
Q



§ E EZcmrum

fir
Technomathematik

Introduction to
Optical Flow

Mariya Zhariy

Introduction
Motivation

Definition

Determining
Optical Flow
Optical Flow Constraint

Calculating Methods

Results
Moving Square
Moving Eye

Horn-Schunck Method

Minimization of E(v):
Variational calculus:

LI, + 1,0y + It) + MAv, = 0
I, (1,05 + Ity + It) + A,

Discretising of derivatives via finite differences:

Il
o

Av=v—17,
where
v=vx M,
are local averages with mask
1/12 1/6 1/12
M=|16 0 1/6
1/12 1/6 1/12
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Results pOSSible
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Solution via normal equation:
ATW Av = ATWh,
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o = o»
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) Consider sum-of-squared difference between two frames
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where W 2-dim window function, d integer.
Q. isa3 x 3,5 x 5 etc. square with x in the middle.

Note: Minimizing SSD is equal to maximizing the
cross-correlation, which is the sum over products
I]_(X)IZ(X + d)
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m two-frame time derivatives: inaccurate

All methods described here work better with presmoothed
data.
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Lucas-Kanade: Rotation
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