
Assignment 4

4.1 Affine Horn and Schunck

a. We now from the lecture
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The optic flow constraint can be rewritten as
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The energy functional now looks like this

E(p) =

∫

Ω

p⊤Jp+α(|∇a|2+|∇b|2+|∇c|2+|∇d|2+|∇e|2+|∇f |2) dxdy.

Another possibility is

E(p) =

∫

Ω

p⊤Jp+α(|∇a|2+|∇b|2+|∇d|2+|∇e|2)+β(|∇c|2+|∇f |2) dxdy.

b. We stick to the first proposal for the energy functional.
The Euler-Lagrange equations now look like this

0 = J11a + J12b + J13c + J14d + J15e + J16f + J17 − α∆a

0 = J12a + J22b + J23c + J24d + J25e + J26f + J27 − α∆b
...

0 = J61a + J62b + J63c + J64d + J65e + J66f + J67 − α∆f

So, there are 6 Euler-Lagrange equations in total.
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Assignment 4

4.2 Motion Tensors

a. Constancy of the determinant of the Hessian:

det(H2f(x, y, t)) − det(H2f(x + u, y + v, t + 1)) = 0

Linearisation of
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Let’s compute the different components:

px = fxxx · fyy + fxx · fxyy − 2fxyfxxy

py = fxxy · fyy + fxx · fyyy − 2fxyfxyy

pt = fxxt · fyy + fxx · fyyt − 2fxyfxyt

⇔ ∇p = ∇3fxx · fyy + ∇3fyy · fxx − 2fxy∇3fxy

⇒ J = ∇p∇3p
⊤

The aperture problem is always present since there is only one equation
and two variables.

b. Extending the motion tensor to RGB colour images is easy. One only
has to redefine p in the following way: We now use (f1, f2, f3)

⊤ =
(R, G, B)⊤ as our function f , giving us one equation for every channel.
We now have three equations
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In some situations, the data term may be sufficient to compute the
flow, but not always. This means that the aperture problem can still
pop up.
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