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Assignment T6 Dithmar (2031259)

6.1 Discretisation of Hyberbolic PDEs
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b. The results from above should now be represented as a convex combi-
nation.

e forward differences:
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To fullfill one criterion of the convex combination % > () and since

7,h > 0 it must hold that a > 0. For the other part of the convex
combination you see that
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@&—T < 1
h
Sa < —

fo<a< %, the max-min-stability holds.
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In this case, on the one hand side it must be fullfilled that —4F >
0 < 95 < 0. On the other hand it must hold the following:

aT
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If —% < a < 0, the max-min-stability holds.

e central differences:

aT aT
uf ™t = (1-250 ) ub o+ Sl k)

In this case, §- > 0 < a > 0. Furthermore
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Ifo<a< %, the max-min-stability holds.
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6.2 Slope Transform

We know that
S(f)(u) = stat(f(zx) - uz)

Since statg(z) := g(x)|g/(x) = 0 we can plug this in:
Slfpl(w) = stat(fy(x) — uz)
= {fyla) | (@)~ u=0)

= {ca:p —ux | perPt —u = 0}

_ {x(cxp_l—u) yxp—lzi}

pc

_ {x(%—u) ’x:sgn(u) ]%p_il}
= {sgn(U)

Sifl(u) = {sgnw) N gu—p)}

pc

u

For the case that p = 2 we get the following:
Slfo)(w) = {ca® —uz|2cx —u=0}
{wlr—u) o=}
= z(cx —u)|xr=—
2c
{5 G-
= {—|(=—u
2¢ \2
_ e
N 4c
In this case the slope transform remains a quadratic function. This shows

the fact that parabolas remain parabolas (to be more precise ”paraboloids”)
under the slope transform (Lecture 21, slide 13).

6.3 Curvature-Based Morphology
We know from Lecture 22, slide 3 that
ou = Au

= Opu+ Oyu  (by the definition of A)
= O+ Ogu (0| Vu, & L Vu)
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We want with MCM a smoothing along isophotes, so ,,u vanishes, since
this term smoothes across the edge.
So it remains to show that

Oect = Ui — 2u2xuyuzy + U2y, 0
Uz + uy,
1
[Vul?
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= |Vuldiv (W) (3)

= Au—

Vu'Hess(u)Vu  (2)

Let’s show that (1) = (2):
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Let’s show that (1) = (3):
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6.4 Multiple Choice
a. NO

b. NO
c. NO
d. NO
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