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

Definition af den radon transformerede af f:

[e¢]

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

— 0

V¥ En kegle

Strélingen spredes og absorberes gennem en kegle, som er 1 i toppunktet, og 0, nir (x,y) ligger lzengere end 1
fra origo.

1—x 0<5x<1
x) = :
g(x) 0 otherwise

fny) =g(JF+7):
f(xy)z[l—\/)cz-l-y2 OSN/x2+y2<1

0 otherwise

plot3d(f(x,y),x=—2.2,y=—2..2, color =yellow, labels = | x, y, z], scaling = constrained)
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Linjen:

linjen slet ikke omradet, hvor f er 1. f er simpelthen 0 pé hele linjen. Derfor er den

o

, Sa rammer

Hvis |p| > 1

radon transformerede 0.
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Behover sa kun udregne resultatet nar —1 < p < 1.
Og nér |p| =1 s tangerer linjen enhedscirklen, s& den Radon-transformerede er 0.

Tester det lige med Maple::
radon(p, 0) assumingp > 1 =0
radon(p, 0) assumingp <—1=0

Pga. rotations symmetri, s er den radon transformerede uafheengig af vinklen o.

T . : .
Behgover sa kun udregne resultatet nar ¢ = ER Dvs. nér linjen ligger vandret i afstanden p fra origo.

Antager, atp > 0 .

0.5

Afstanden fra origo til G er p, og afstanden fra origo til E er 1.
Ifoge Pythagoras' satning, sé er afstanden fraGtlE=/ 1 — p2 .

Dvs. graenserne i integralet til at beregne den Radon-transformerede er £/ 1 — p2 frem for det generelle
t oo .

T . . . .
Nar ¢ = By sé reduceres integranten 1 formlen for Radon-transformationen til:

subs((p— g, [p cos(@) — t-sin(@), prsin(@) + t-cos(cp)]) =

pm(gg_m(n)psme)wcos(;n

simplify(%) = [ —1,p]

Dvs. integranten reduceres til:

F—tip) = \/p +7  0<Jp 4P <1

otherwise

Det gverste udtryk anvendes, da 0 < / p2 +7 <1:

RADI :=j <1 - p2+ r ) dt assuming |p| < 1 =

Y el
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J-p +1 +%pzln(—\/ —p 41 +l>—%pzln(‘/ o1 +1)

Nu kan den samlede Radon-transformation opskrives. NB: uafthaengig af ¢.

RADI1 |p| <1
Rfl = unapply 0 otherwise [p, (P]

o) N (- —p+1+1) pnl/—p+1+1)
Rh(p. @) =

<1
5 5 ol
0 otherwise
Profilen af den Radon-transformerede (uafhengig af ¢):
plot(Rf1 ( P, 0), p=—2.2,color=red, view=[—2.2,0.2], gridlines)
2 -
15+
-2 1 2

Sinogram:
densilyplot(Rf1 (p, @), p=—2.2, 9 =0.m7, colorscheme = [ "white", "black"])




Kegle Side 5/13 Steen Toft Jergensen

0.8
0.6
04
02
]
—2 Y ! 2
P

V¥ Generaliseret 'kegle'

Strélingen spredes og absorberes gennem en kegle, som er 1 i toppunktet, og 0, néir (x,y) ligger lzengere end 1
fra origo.

Lad @ > 0 veare en parameter.

assume( a > 0)

1—x" 0<x<1

0 otherwise

Floy) = 1—(\/x2+y2)a OS\/x2+y2<1

0 otherwise

Integranden er sa:

F=tp) = 1—(,/p2+t2)a 0<Jp +7 <1

0 otherwise

a

|
[\

|
)

a
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RAD?2 = subs| a=2,

dt assuming |p| < 1

RAD?2 =
2 2 2 (—p2 + 1)3 /
—2pJ—p +1— 3
+2 —p +1
RAD2 |p| <1
Rf, = unapply L lee]l:
0 otherwise

Radon-transformationens profil plottes:

ploz‘(Rf2 (p,0), p=—2..2, color =blue, view=[ —2
.2,0..2], gridlines)
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plot3d(subs(a=2,f(x,y)), x=—2.2,y=—2.2, color |plot3d(subs(a=3,f(x,y)),x=—2.2,y=—2.2, color
=yellow, labels = | x, y, z], scaling = constrained)

=yellow, labels = | x, y, z], scaling = constrained)

RAD3 = subs| a=3,

g
dz assuming |p| < 1
RAD3 =
3y —p2+1 _ 3p2\/ —p2—|-1
2 4
" 3p41n(—\/ —p2+1 +1)
8
_ 3p4ln(\/ —p2+l +1)
8
RAD3 |p| <1

Rf, = unapply p, o]

0 otherwise ~

Radon-transformationens profil plottes:

ploz‘(Rf3 (p,0), p=—2.2, color =green, view=[ —2
.2,0..2], gridlines)
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2 -
1.51 27
—2 1 2
P
Sinogrammet tegnes: f ' . 1
-2 1 2
densityplot(sz(p, ¢),p=—2.2,0=0.m, p

colorscheme = [ "white", "black"])

Sinogrammet tegnes:

densityplot(Rf3 (p,o),p=—2.2,0=0.m,
colorscheme = [ "white", "black"])

-2 1 2 -
' |
-2 -1 1 2
(4
a=1 (den cegte kegle) : |a=4:

plot3d(subs(a=1,f(x,y)),x=—2.2,y=—2..2, color
=yellow, labels = [x, y, z], scaling = constrained)

plot3d(subs(a=4,f(x,y)),x=—2.2,y=—2..2, color
=yellow, labels =[x, y, z], scaling = constrained)
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RADI = subs| a=1,

Y g3

dt assuming |p| < 1 |:

RADI=
2 2
2 pln(—\/ —p +1 +1)
v -—p +1+ 5
Com(/=p 1 +1)
2
RADI <1
By 1= unapply 0 o|t[;1|erwise [P @]

Radon-transformationens profil plottes:

0.2], gridlines)

plot<Rfl(p, 0),p=—2..2, color =red, view=[—2 ..
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RAD4 = subs| a =4,

dt assuming |p| < 1 |:

RAD4 =

2 2
_2p4 /_p2+1 _ 4p (—p3+1
)5/2

2
_2(—p5+1 —|—2\/—p2—|-1

RADA4

/2
)3

lpl <1

[P, o]

Rﬁ‘ = unapply 0 otherwise

Radon-transformationens profil plottes:

plot(Rf4( P, O), p=—2..2, color =cyan, view=[ —2
.2,0..2], gria’lines)
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154

Sinogrammet tegnes:

densityplot(Rf1 (p,o),p=—2.2,0=0.m,
colorscheme = [ "white", "black"])
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2-
F-51
1 -
0-51
-2 -1 0 1 2
P
Sinogrammet tegnes:
densinlot(RA( p,¢),p=—2.2,0=0.m,
colorscheme = [ "white", "black"])
L =
1.z
1
Lh_ 3
Iy
L
L
¥

[E¥]

a=3§8:

plot3d(subs(a =8, f(x,y)),x=—2.2,y=—2..2, color
=yellow, labels = [x, y, z], scaling = constrained)

a=100:

plot3d(subs(a =100, f(x,y)),x=—2.2,y=—2..2,
color =yellow, labels = [ x, y, z], scaling

= constrained)
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RADS :=subs[a=8,[ h (1- (o))

Y

dt assuming |p| < 1]:

RADS =
6 2
8 2 8 —p +1
—2pJ—p +1 — p( p3

Cnp (=g 1) sp (=g 1)

/2
)3
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7 /2

5 y 7
9 /2
)

2
—2(_p9+1 +2)—p +1

RADS

ol <1
e o]

Rfs = unapply 0 otherwise

Radon-transformationens profil plottes:

plot(Rf; (p,0), p=—2..2, color =gold, view=[ —2
.2,0..2], gridlines)
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RADI100 := subs| a =100, (1

— (J P+ 7 )a) dt assuming |p| < 1 |:

RADI00 =

2 —p+1 —2p" w/—p -1

_100p(p+1) o 96 (2
3 490p (—p

/2
)7

1)~ 56000 (= p+1
92 2
_460600p (- o+ 1)
9

_4237520p" (=p + 1
11

31781400 p" (=p + 1
13

— 13317920 p"° (—p + 1

1073757300 p" (—p + 1
17

5010867400 p" (—p + 1
19

/2
)11

/2
)13
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-2 1 2
p
Sinogrammet tegnes:
densityplot(R]g(p, 90),p=—2.2,0=0.m,
colorscheme = [ "white", "black"])
1 &5
1 <%
1 .E
1
Ly
Ly
¥
L
¥
=2 1 2
n
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21 /2
2034936620 o™ (—=p* + 1)/

3

— 3248151200 p " (— p +1)

— 9711972088 p76( —p +1)

23 2

25 /2

27 /2
~ 709721037200 p" (—p + 1)
27
29 /2
1875691312600 p" (—p’ + 1) /
29
31 /2
4501659150240 9" (—p’ + 1) /
3]
33 /2
3282459797050 p" (—p + 1) /
1
35 /2
— 562707393780 p"* (—p + 1) /
64 5 37 /2
— 975866426150 p (—p + 1)
62 5 39 L2
~ 60811886766400p (=p'+1)
41 /2
—2298985963120p ( p +1)
43 /2
— 3131509119200 p" (—p’ + 1) //
45 /2
| 35499926105840 p™ (—p’ + 1)
X /-
47 /2
— 4597585249600 p" (—p + 1)
52 2 49 /2
— 4961169797400 p" (—p + 1)
50 ) 51 /2
_ 84273737625168p (—p +1)
17
53 /2
_ 243097320072600p" (—p + 1) /
53
55 /2
| 43217301346240 p" (—p’ + 1) /
11
57 /2
_177499630529200 p"' (—p’ + 1) /
57
59 /2
| 134654892125600 " (—p’ + 1) /
59
61 /2
9425844487920 p" (—p’ + 1) /
61
63 /2
8687412395200 0" (—p’ + 1) /
9
65 /2
7221411553510 p° (—p + 1) /

13
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67 /2
19694758782300 p** (=p’ + 1)

67
— 142715643350 p (—p  + 1

4501659150240 p° (—p° + 1
71

1875691312600 p° (—p + 1
73

28388841488 p™° (—p + 1
3

34685614600 p- (—p + 1
11

74707477600 p° (—p + 1
79

20544556340 p° (—p + 1
81

5010867400 p° (—p + 1
83

214751460 p'° (—p + 1
17

66589600 p' ' (—p + 1
29

31781400 p~ (—p + 1
89
605360 p (—p + 1
13
8 2
460600 p (—p + 1
93
7840 p" (—p + 1
19
2450p (—p + 1
97

69 /2
) )71 /2

/2
)73

/2
)75

/2
)77

/2
)79

/2
)81

/2
)83

/2
)85

/2
)87

/2
)89

/2
)91

2
)93

2
)95

2
)97

101

99 /2 2
)

100p" (—=p +1 _2(=p +1)
99 101
RAD100 |p| <1

¢]

0 otherwise ~

Rfi0 = unapply[

Radon-transformationens profil plottes:

plot(RflOO( p,0), p=—2..2, color =black, view=[ —2
.2,0..2], gridlines)
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—2 —1 0 1 2

Sinogrammet tegnes:

densityplot(RflOO(p, ¢0),p=—2.2,0=0.7,
colorscheme = [ "white", "black"])
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._.
b
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