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Lecture-15

Discussion of Program-2

Lucas & Kanade (Least Squares)

• Optical flow eq
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Lucas & Kanade
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Lucas & Kanade
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Least Squares Fit

j
j

j
T
j

j
j

jj
j

jj

abxaa

bxa

bxa

∑∑

∑
=

−

=−

)(

).(

0.
2

2)(min

0

j
T

j
j

j
T

j

bxa

bxa

−

=−

∑

j
j

j
T
j

j
j

j
T

j
j

j

jj
T

j
j

abxaa

bxaa

abxa

∑∑

∑

∑

=

=−

=−

)(

0)(

0)(2

differentiate



4

Anandan
axXxu )()( =

2)()( uffaE T

x
t δδ x+= ∑

2)()( affaE T

x
t δδ Xx+= ∑














=

y

x

f

f
fX

min

Optical flow constraint eq

tyx fvfuf −=+

[ ] t
TT fXxX

T fXaXffX ∑∑ −=δ))((

Homework 2: Show 
this due 9/21 

bAx =
j

j
j

T
j

j
j abxaa ∑∑ =)(

2)(min

0

j
T

j
j

j

T

j

bxa

bxa

−

=−

∑

Rotation Around an Arbitrary Axis
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Rotation Around an Arbitrary Axis
(Rodriguez’s Formula)
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Rotation Around an Arbitrary Axis
(Rodriguez’s Formula)
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3D Rigid  Transformation
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3D Rigid  Transformation
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Model Fitting
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Model Fitting

• Solve for unknowns in five steps:
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• Use linear least squares fit. 

• When solving for an unknown, assume other  
parameters are known.
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Solving for rotation:
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