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restart : with(plots) : with(plot2D3D2) :

Definition af den radon transformerede af f:

(e 0]

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

— 0
Radon-transformationen udtrykker linje-integraler.

Kilde: https://backend.orbit.dtu.dk/ws/portalfiles/portal/5529668/Binder1.pdf
Appendix B2.

VY Ellipse (generel placering)

Funktionen er 4 pa ellipsen med centrum i (xo, yo) og halvakser a og b samt drejet vinklen ¢, .

Formel (B.30) og (B.31) i kilden.

If the ellipse is called g4 4.6,6,20,y0 (T,%), then the Radon transform is given by

2 (p—xp cos B—yq sind)2 . )
Ga ooy 0) = 2Aab Vei=(r ng o sin ) if |p—zgcosf—ypsinf| < pg (B.30)

0 otherwise
ps = a’cos’(0 — ¢) + b sin? (0 — ¢) (B.31)

Formlen udledes fra Radon-transformationen af standard enhedscirklen, som skaleres, forskydes og drejes.
Se formler i afsnit B.1.

Radontransformationen af ellipsen:

p, = \/az.(cos((p %) )2 + bz-(sin(cp — %) )2

Rféllipse = unapply

2-A-a-b 3 : 3 _
T /P, = (P =y cos(@) =yysin(9)) " [p—x, cos(@) = yysin(o)] <,
p0

, [A, a, b, Xy, ¥,

0 otherwise
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0P, 9] |:

Shepp-Logan Phantom

%E2%80%931.ogan_phantom
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¥ Med kontraster, som i kilden tabel B.1.

A a b Tg Yo ¢
1.0 069 [ 092 | 0.0 0.0 0"
0.8 106624 | 0874 0.0 |-0.0184 | 0°
0.2 011 | 031 | 0.22 0.0 |-18°
02| 016 | 041 |-022| 0.0 189
0.1 | 021 | 025 | 0.0 0.35 0°
0.1 | 0.046 | 0.046 | 0.0 0.1 0°
0.1 | 0.046 | 0.046 | 0.0 0.1 0°
0.1 | 0.046 | 0.023 | -0.08 | -0.605 | 0°
0.1 | 0.023 | 0.023| 0.0 | -0.606 | 0°
0.1 | 0.023 | 0.046 | 0.06 | -0.605 | 0°

Rjtelllpse

Rfe:lltpse

(-

elltpse (
Rfe:lltpse (
Rfelltp se (
Rjtelllpse (
Rfe:lltpse (
Rfelltp se (
Rjtelllpse (

Rfl;hantom(p’ (P) =
R (1.0,0.69,0.92,0.0,0.0,0,p, ) +

—0.8,0.6624, 0.874, 0.0,—0.0184, 0, p, (p)

18

—0.2,0.11,0.31, 0.22,0.0,— ——- ', p, (p)

180

180

—0.2,0.16, 0.41,—0.22, 0.0, 18 ‘T, P, (p)

,0.21,0.25,0.0,0.35,0,p, ¢) +

,0.046, 0.046,0.0,0.1,0,p, ) +
,0.046, 0.046, 0.0,—0.1,0,p, ¢) +

, 0.046, 0.023,—0.08,—0.605, 0, p, ¢ ) +
,0.023,0.023,0.0,—0.605, 0, p, ¢ ) +
, 0.023, 0.046, 0.06,—0.605, 0, p, ¢ ) :

densilyplot( R];hanmm(p, (p), p=—1.1, ¢ =0.mx, colorscheme = [ "white", "black"])
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Table B.1 Parameter settings for the Shepp Logan Phantom.
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V¥ Med oprindelige data fra Shepp-Logan Phantom:

Rff;llipse(z’ 069’ 092’ O’ 0, Oa pa (P) +
Rfelh.pse( —0.98, 0.6624, 0.874,0,—0.0184, 0, p, (p) +

Ellipse Center Major Axis Minor Axis Theta Gray Level
a (0,0) 0.69 0.92 0 2
b (0,-0.0184) 0.6624 0874 0 -0.98
C (0.22,0) 0.1 0.31 -18° | -0.02
d (-0.22,0) 0.16 0.41 18* | -0.02
e (0.0.35) 0.21 0.25 0 0.01
f (0,0.1) 0.046 0.046 0 0.01
g (0,-0.1) 0.046 0.046 0 0.01
h (-0.08,-0.605) | 0.046 0.023 0 0.01
i (0,-0.605) 0.023 0.023 0 0.01
j (0.06,-0.605) |0.023 0.046 0 0.01
R paniom (P> @) =
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18
Rj;,h.pse( =0.02,0.11,031,0.22, 0,— —o 7. p, (p) +

18
Rfelh.pse —0.02,0.16, 0.41,—0.22, 0, 180 ‘T, P, (p) +

Rfelh.pse((0.0I, 0.21, 0.25,0, 0.35, 0, p, (p) +
Rfelhpse(0.0l, 0.046, 0.046, 0, 0.1, 0, p, (p) +
Rfe”l.pse(0.0l, 0.046, 0.046, 0.0,—0.1, 0, p, (p) +
Rfelh.pse(0.0l, 0.046, 0.023,—0.08,—0.605, 0, p, (p) +
Rfelhpse(0.0l, 0.023, 0.023, 0,—0.605, 0, p, (p) +
Rfe”l.pse(0.0l, 0.023, 0.046, 0.06,—0.605, 0, p, (p) :

densinlot(Rj;hanmm(p, [0} ), p=—1.1, ¢ =0.m, colorscheme = | "white", "black"])

—
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—

| Kontrasten er meget ringe, nir man anvender oprindelige veerdier for A!

V¥ Plotning af Shepp-Logan Phantom

Givet disse 10 ellipser med centre og halvakser samt drejningsvinkel.
"Gray Level" erstattes med diverse farver for lettere at se figurerne!
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d

b

I’

roi=
c

Ellipse Center Major Axis Minor Axis Theta Gray Level

(0,0) 0.69 0.92 0 2
(0,-0.0184) | 0.6624 0.874 0 -0.98
(0.22,0) 0.11 0.31 ~18° | -0.02
(-0.22,0) 0.16 0.41 18° | -0.02
(0,0.35) 0.21 0.25 0 0.01
(0,0.1) 0.046 0.046 0 0.01
(0,-0.1) 0.046 0.046 0 0.01
(-0.08,-0.605) | 0.046 0.023 0 0.01
(0,-0.605) 0.023 0.023 0 0.01
(0.06,-0.605) | 0.023 0.046 0 0.01

Rotationsmatrix i 2D:
https://en.wikipedia.org/wiki/Rotation_matrix

R— cn.js # —sinf
sinf!f cosf
cos(O) —sin(0
R EORC
sin(e) cos(e)
YV Alle 10 ellipser

Parameterfremstillinger for de 10 ellipser:
NB: Kun ellipse c og d skal roteres om origo. Forskydningen anvendes efter rotationen!

(0.69-v-cos(u) +0,0.92-v-sin(u) + 0) :

r, = (0.6624-v-cos(u) + 0, 0.874-v-sin(u) — 0.0184) :

180

18
= (0.16-v-cos(u), 0.41-v-sin(u)) :r, = R( 180

= (0.21-v-cos(u) +0,0.25-v-sin(u) + 0.35) :
= (0.046-v-cos(u) + 0, 0.046-v-sin(u) + 0.1) :
= (0.046-v-cos(u) + 0, 0.046-v-sin(u) — 0.1) :

—18
(0.11-v-cos(u), 0.31-v-sin(u)) :r, = R( 'TCJ <7, +(0.22,0) :

n) r,+ (—022,0) :

= (0.046-v-cos(u) — 0.08,0.023-v-sin(u) — 0.605) :

= (0.023-v-cos(u) + 0, 0.023-v-sin(u) — 0.605) :
= (0.023-v-cos(u) + 0.06, 0.046-v-sin(u) + —0.605) :

Plot af de 10 ellipser med forskellige farver:

E = display(plotZD(r [0 2w, 0, 1]),color=black) :
E, = dzsplay(plotZD( [0 2w 0, 1]), colongreen) :
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color= blue) :

E = display(plotZD r, O 2.7, 0, 1
( r

(e | )
E, = display plotZD( d, 0 2.1, 0, 1 ), color=gold) :
E, == display plotZD(r, 0 2w, 0, 1 ), color=red) :
(77 |
(
(

E, = display(plotZD 0 2-m, 0, 1 colorzcyan) :

A

plot2D rg, 0 21, 0,1

)

J
E, = displayEplotZD rh, 0 2w, 0, 1];, color=magenta) :
E = display(plotZD(rl, 0 2.1, 0, 1 ),
E = display(plotZD( y O 2.7, 0, 1 ) color=sienna) :
display(E JE,E.E,E, E E o E.E, E , gridlines, style = surface, transparency = 0.4, view = [ —1.1,—1

1), labels =[x,y )

E, = display , color = grey) :

color = orange) :

| Dette er Shepp-Logan Phantom tegnet med de 10 ellipser med forskellige farver.




