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restart : with(plots) : interface(showassumed =0) :

Definition af den radon transformerede af f:

oo

radon(p, @) = J_ f(p-cos(@) —t-sin(@), p-sin(@) + ¢-cos(¢)) dz:

Kilde: https://www.whitman.edu/Documents/Academics/Mathematics/SeniorProject KaileyBolles.pdf

I x+y <1
f(x,y) = :

0 otherwise

plot3d(f (x,y), x=—2..2,y=—2 .2, numpoints = 100000, color = yellow, labels = [x, y, z], scaling
= constrained)
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Hvis |p| > 1, s& rammer linjen slet ikke omradet, hvor f er 1. f er simpelthen 0 pé hele linjen. Derfor er den
radon transformerede 0.
Behover sa kun udregne resultatet ndr —1 < p < 1.

Pga. rotations symmetri, s er den radon transformerede uafheengig af vinklen o.
Behover sa kun udregne resultatet nir ¢ =0 .

radon(p,0) assuming —1 < p < 1=2/ —p2 +1

Konklusion:

Den radon transformerede af f er:

2
Bipg)=| 2V 10 lpl<

0 otherwise
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Y En ring
Ringen ligger indenfor de 2 radier pa 1 og 2.

1 1£x2+y2£4
fxy) = '

0 otherwise

plot3d(f (x,y), x=—2..2,y=—2 .2, numpoints = 100000, color = yellow, labels = [x, y, z], scaling
= constrained)

Pga. rotations symmetri, sd er den radon transformerede uafhaengig af vinklen ¢.
Behgover sa kun udregne resultatet nar ¢ =0 .

Til gengaeld athenger resultatet af p. Men man kan hurtigt overskue, at kun {3 tilfaelde er relevante at beregne pé.

radon(p, 0) assuming2 < p =0

radon(p,0) assuming 1 < p <2 =2 —p2 +4
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radon(p,0) assuming —1 < p < 1=—-2/ —p2 +1 +2y —p2+4
radon(p,0) assuming —2 < p <—1=2/ —p +4

radon(p, 0) assumingp < —2 =0

Konklusion:

Den radon transformerede af f er:

2(Ja—p =J1=p) <1
Rf(p, @) = 2.J4—p 1< ol <2

0 2<|p|

VY To cirkler

| )
Den store cirkel har radius 1 og centrum i (1,0). Den lille cirkel har radius > og centrum i (-2,0).

1 (x=1) 4y <

1
1
Sloy) =11 (x+2)"+y' < &

0 otherwise

plot3d(f (x,y),x=—3.3,y=—2..2, numpoints = 100000, color = yellow, labels = [x, y, z], scaling
= constrained)
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FiGUure 4. Radon transform Z(g) of the piecewise-defined func-
tion g at the angles # = 0 (upper left), 6 =
(lower left), and 8 = 7 (lower right). Note that in this parametriza-

m

3

(upper right), 8 = 3

tion, the angle @ is perpendicular to the angle of the line passing
through the object. Image created using Maple.

Vinklen ¢ =0

rl == radon(p, 0) assuming2 < p =0

2 := radon(p,0) assuming0 < p <2 =2/ —92 +2p

73 = radon(p, 0) assuming —% <p<0 =0

4 = radon(p, 0) assuming—% < pﬁ—% =\/—4p2— 16p—15

. 5
assumingp <—— =0

75 = radon(p, 0) )
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rl 2<p
2 0<p<2
3
r3 - E <p<oO
Rf(p) = . .
N A
5
< —
rs p 5
plot(Rf (p), p=—3..3, labels = [p,'Rf (p, 0) '], gridlines)
2_
1.5
Rf(p, 0) 1+
0.5
-3 -2 —1 0 2 3
. T
V¥ Vinklen ¢ = —
2
— T
¢ =7
. 1 ) 1
Rf(p) = pzecewzse( 1, (radon(p, @) assuming p > 1), E p <1, (radon(p, @) assuming 5 <p
1 1 1 1
) -5 <pP< 5, (radon(p, @) assuming -5 <p< Ej —1<p <=7 (radon(p, ?)
1
assuming —1 < p <——) p <—1, (radon(p, @) assuming p < —1)) ;
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0 I <p
2m % <p<l
R(p) =1 2V =p + 1+ —4p +1 _%<p<%
2=+ 1 .

0 p<—1

plot[Rf( p),p=—3.3, labels = [p,'Rf[p, g ) '], gridlines)
3

V¥ Vinklen @ = g

- .
(P. 3 '
. . 3 . 3 1 3
Rf = unapply(pzecewzse(p > ER (mdon(p, @) assuming p > 5T <p< oo radon(p, ¢)
ing— ~ <p< 2| —2 <p<—t don(p, ¢) ming — > <p<——+|,p<
assuming — — < p < o |,— - <p 5> | radon(p, @) assuming — — < p L
3

—5 (mdon(p, @) assuming p < —%j), [p]) :
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0 %<p
\/—4p2+4p+3 —%Spé%
Rf(p) =
J—4p —8p—3 —%Sp<—%
0 p<—%
1
Rf(—;):()

1
Sa grafen gir dbenbart helt ned til 0 i p=— >

plot(Rf( p),p=—3.3, labels = [p,‘Rf P, % ) '}, gridlinesj
2 -

R
0.5
-3 -2 —1 0 1 2 3
- p
V¥ Vinklen @ =T
¢ =
: 5 . 5 3 5
Rf := unapply| piecewise| p > ER radon(p, ¢ ) assuming p > Sy <p< ER radon(p, @
.3 5 3 3
assuming —- < p < — |, ,0<p< 5 (mdon(p, @) assuming 0 < p <5 p<0
(radon(p, @) assuming —2 < p < 0), p < —2, (radon(p, ¢) assuming p < — j )
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plot(Rf (p), p=—3..3, labels = [p,'Rf (p, 1) '], gridlines)
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