Variational Methods for Computer Vision: Solution Sheet 2

Exercise: October 30, 2014

Part I: Theory

1.

() +la(e) < haly) = [ ( [y - l)dk> k()i

://fa;—k: y — Dy (k) ko (1) dkdl

//f:vkyl
//fa:—k:y—l (k, 1)dkdl

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

(a)

Vf(z) = V(f o R)(x)
- (DRxf o DxR)T
= (Dpaf o R)"
= R"Dpo f"
= RV f(Rx)
Thus:
RV f(z) = RRTV f(Rx)
= Vf(Rzx)
(b)
Vf(@)| ¥ IRV f(R)
= \/(RTV f(R))T (RTV f(Re))
= \/Vf(Re)T RRTV f (Re)

= VfIVf

= |Vf(Rx)]

(©)

Af(z) = div( Vf(x) )
RTV f(Rzx)

o cos(@)fy+sin(a)f, \ 5 |
= div ( —Sin(a)}; + cos(a)z;g ) = far + fuy

7€ 202 dkdl

)



Thus:

f;m =0, (cos(oz)f; + Sin(oz)]?y)
=0, cos(oz)ﬁ; + 0% sin(a)ﬁ/

= c08%() fuz + cos(a) sin(a) fuy + cos(a) sin(a) f + sin®(a) fy

. (a)

And:
fz{y = 0y (— Sin(a)fz + cos(a)ﬁ))
= sin?(a) fur — cos(@) sin(a) fuy — cos() sin(a) fyz + cos?(a) fyy
Therefore:
Fow + f;y = fyy(sin?(a) + cos?(a)) + fru(sin?(a) + cos?(a))
-1 =1
= A(f(Rx))
div (gVu(z)) = %Q%U(Sﬂ) + aaygaayu(x)
= gAu(z)
(b)
div (o) V) = 5 (a(e) -0l ) + 5 (ale) out)

9? 0?

0 0 0
= 52U(@9(@) + 5 5u@)g@) + Fre(@)gou@) + 5 -g(w) 5 u(@)

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



