Variational Methods for Computer Vision: Solution Sheet 2

Exercise: November 11, 2015

Part I: Theory

1.

(k) k) o) = [ ([ (o)1= 5.0 ds) ()

_//fm—sy—t Vi1 (s)ka(t) ds dt

/2
//fa:—sy—t 5 exp(— 82+ ) dsdt

_//f x—s,y—t)K(s,t)dsdt
= (f *

K)(z,y)

Vi(x)=V(foR)()
= (Dpof o DLR)"
= (Draf o R)"
= RT(Dp, f)T
= RTVf(Rx)
Thus:
RV f(z) = RRTV f(Rx)
= Vf(Rzx)
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RTV f(Rx), RTV f(Rx))
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Af(w) =div( Vf(z) )

RTV f(Rx)

L cos(a) fz + sin(a) fy > oz ~
= div ( —sin(a) fy +cos(a)fy ) Jaz & Juy
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Thus:

f;x = 0, (cos(a) fr + sin(a) fy)
= 0y cos(a) fy + Oy sin(a) fy

= c08%() fuz + cos(a) sin(a) fuy + cos(a) sin(a) fy + sin?(a) f,y

. (a)

And:
Foy = 0y (= sin(@) fi + cos(@) )

= sin () fur — cos(a) sin(a) fuy — cos(a) sin(a) f + cos?(a) fy
Therefore:

Fow + Fyy = Fyy(sin?(a) + cos? (@) + fra(sin®(@) + cos?(a))

-1 =1
= A(f(Rx))
div (g - Vu) (z) = gdiv (Vu) (z)
= gAu(z)
(b)

div (470) (0) = 5 (950 (@) 4 5 (550) @

o%u o%u 89 ou ag ou

= g(z)Au(zr) + (Vg(z), Vu(z))



