Variational Methods for Computer Vision: Solution Sheet 2

Exercise: 07 November 2013

Part I: Theory

1.

(o) < k(@) * baty) = [ ( JECICEYE z>dk) k()

://f:n—k y — 1)k (k) ko (1)dkdl

//f:ﬁ—k y—l
//f:v—k:y—l (k,1)dkdl

= f(z,y) * K(z,y)

(a)
Vf(z) = V(f o R)(x)
= (DRa:f o DxR)T
= (DrefoR)"
= R™Dp f*
= RTVf(Rz)
Thus:
RV f(z) = RRTV f(Rz)
= Vf(Rx)
(b)
V@] RV (Ra)|
= J(RTVf(
= \/V{(Ra)T RRTV f(R)

=VV[fIVf

= |Vf(Rz)|

Rz))T(RTV f(Rz))

(©)
Af(z) =div( Vf(z) )
N——

RTV f(Rx)

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

e 202 dkdl

(1)



Thus:
,f;m =0y (COS(a)fm + Sin(o‘)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
And:

Juy = By (= sin(a) f + cos() f,))
= sin () fur — cos(a) sin(a) fuy — cos(a) sin(a) f + cos?(a) fy

Therefore:

Fow + Fay = Fay(sin?(@) + cos?(@)) 4 fuu(sin?(a) + cos?(a))

. (a)

il -1
= A (f(Rx))
div (gVu(z)) = %g({%u(x) + i}g;yu(x)
= gAu(z)
(b)

div (ga) V) = 5 (a(0) 0lo) ) + 5 (ste) o))

2 2
57 2)9(a) + 3 su@lgle) + 5 gle) 5 (o) + 5 gla) 3 ula)

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



