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Rekonstrukcios hurok
\mnzgésknmpenzécié nelkul

Mérési adatok

Gorbe illesztés
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cD PET modell

it 50

Gray matter reconstruction
Gray matter reference

IIIIII White matter reconstruction

III|
I“"“l II White matter reference
Blood reconstruction
Blood reference

Cp(t)

time [s]

// Blood input function

regularizacio

5000
\ 4500 +
Ring of 4000 'II
90/200/400 deteclo 3500 |
Air 7 f E 3000 |
Gray matter - > 2500 |
White matter - - % 2000 |
X
Blood 1500 |
voxels
array 1000 5
/4
oneof / 500
000/1oq60/4ooo ORs 0
120 tick,
10 prop. frame
el e K1, k2,/ k3, k4, |f_v
Aktivitas (0sszes): Air0 (00 |0 |0
* 13 millio beutés Gray matter| 1, | 1, 0.4, 0.2,/ O,
e nincs kezdeti becslés s Vhitematter 1, 7:2,10.1,0.1, 0,
Blood| O, | O, 0.4, 0.2,)1

Al =1000; A2 = 2000;
A3 =3000; A4 = 4000;
betal = 1.5, beta2 = 0.5,
beta3 =0.1, betad =1

BME IIT CG

Y.




Agy: ndets = 200, nlors = 104,
\regularizécié nelkul

it 50 Recon Ref
5000

Gray matter reconstruction ——+—
Gray matter reference ——— |
U [T White matter reconstruction
I lis White matter reference ———
Blood reconstruction
Blood reference ——— A
Cplt) ——

_HUTTTTm .

4500

4000 r

3500 ¢

3000 +

2500 ¢

activity [BEag/ml]

2000 +
1500 F
1000 ¢

200

time [s]

Error: 13.8 %

BME IIT CG



Agy: ndets = 200,
\Regularizécié: sigma=0.4vox + anatamia

it 50

Recon Ref
4500 . -
Gray matter reconstruction ———
4000 L Gray matter reference ——— |
White matter reconstruction
White matter reference ——
2500 : -
Blood reconstruction
2000 | EBlood reference
E
E 2500
2 2000 |
8
1500 +
1000 ¢
500
|:| 1
0 2 4 §] o 10
time [5]

Error: 4.3 %
BME IIT CG



Aqy: regularizacio nelkul
COMP: 360° -> 0O°

\M

activity [Bg/ml]

it 50

4500 . . . .
Gray matter reconstruction ———
4000 L Gray matter reference
White matter reconstruction
f HH White matter reference
3500 + :
mﬂﬂ .. bBlood reconstruction
3000 | | el ‘éeezltzzziwif;d refergr;r:e ]
2500 | | | TTTTTTET: - _
IIIII.Ih llll lll | Ny
2000 | Al a1y 0
1500 F] <=
1000 H.l o
.1I- T
500 {7
|:| 1
2 4 6 g 10
time [5]

Error: 27.12 %
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Meért adatok kompenzalasa, minden
esemenyre
G Yy

Mérési adatok kompenzaldsa
1. Mit mértiink volna, ha nem mozgott volna
e Detektormodell inverz
| ’/  LOR transzformacio
e Detektormodell
2. Mozgaskompenzacio nélkili rekonstrukcio

T
7";,

Problémak:
* nem lesz Poisson (nem baj),
e foton iranya nem ismert (csak direktnél valodi)
* megtortént eseményt el lehet veszejteni, de forditva nem = LOR
megbizhatdsag

A s
W

El6nyok: Gyors becslo rekonstrukcids program?
 Egyszer(iség
 Massal is lehet kombinalni (attenuation, det. Valasz)

BME IIT CG
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\—

activity [Ba/ml]

Aqy: regularizacio nelkul
semeny alapu kompenzacio: O° - 0O°

E

5000

4500 F
4000 +
3500 +
3000 +
2500 +
2000 +
1500
1000

200

it 50

Gray matter reconstruction
Gray matter reference
T [T VWhite matter reconstruction
T White matter reference
Blood reconstruction
Blood reference

Cp(t)

S

time [g]

Error: 13.8 %

10

BP

vd

Recon/NoComp  Recon/Comp
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Aqy: regularizacio nelkul
\Esemény alapu kompenzacio: 360° 2 360°

it 50 Recon/NoComp  Recon/Comp Ref
5000 . .
Gray matter reconstruction ———
4500 | Tl I“l“l Gray matter reference ——— |
I White matter reconstruction
4000 + __*TL “III“II"I ||| White matter reference ——— 1 BP
T T I || Blood reconstruction
3500 I | ||| Blood reference ————
| Cplt) ——
I
3000 ¢ ] i |

T hi Iy HT_TTTTTT_. _

activity [Ba/ml]

2500 LR et R

oo LEE s 1 “

1500 | H

1000 |

500 Vd
’ 0 2 4 . 8 10

time [s]

Error: 13.5%
BME IIT CG



\ Modell alapu mozgaskompenzacio

Maximum likelihood modell altalanositasa
Modell mozgatasa ez elGre és visszavetités soran Méresi adatok

Detector
module 1

Detector
module 2

Kilon szamlalé/nevezd
+ osztds

Sw oW g ALwgEr

>owovwrE . ALw

JL.F = ZAL,VETF[PV)- LV F = rr(pv) -
v

Gorbe illesztés

BME IIT CG



\ Motion blur szamitas

* Naiv algoritmus: id0 diszkretizalasa,
- voxeltomb tobbszori transzformacioja

* Csak a nem zerus voxelparokat es csak

- egyszer
* Anti-aliased line drawing algorithms

— Anti-aliased Bresenham

— Gupta-Sproull

Y.

BME IIT CG




activity [Ba/ml]

Aqy: regularizacio nelkul

\M

odell alapu kompenzacio: O° - 0O°

2000

4500
4000 r
3500 ¢
3000 +
2500 ¢
2000 +
1500 F

1000 ¢

200

it 50

Gray matter reconstruction ——+—
Gray matter reference ——— |
U [T White matter reconstruction
I [ White matter reference —— - BP
Elood reconstruction
Elood reference ———— -
Cplt) ——

_HUTTTTm -

vd

time [s]

Error: 13.8 %

Recon/NoComp  Recon/Comp

BME IIT CG
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Aqy: regularizacio nelkul

\MDdF_‘" alapu kompenzacio: 360° -2 360°

50 Recon/NoComp  Recon/Comp Ref
5000 . .
Gray matter reconstruction ———
A500 L Gray matter reference ——— |
T T T VWhite matter reconstruction
4000 ¢ --TJ,, T White matter reference ——— 1 BP
i |” Blood reconstruction
3500 + Blood reference
— - Cplt)
E 3000 }
D,
> 2500 +
=
& 2000 p K1
48}
1500
1000 |
500
vd

time [g]

Error: 13.9 %
BME IIT CG



Csak ver: nframes = 5
\MDdF_‘" alapu kompenzacio: 360° - 360°

Blurred model in 5 frames

activity [Bg/ml]

it 20
1600

" Blood reference Fraction of blood
Blood reconstruction ——e—

1400

1200

1000

800 |

Reference

600
400
200
0
0
time [s]
Reconstructed time activity in blood Reconstruction

BME IIT CG
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Aqy: nframes = 10, reqgularizacio

\M

odell alapu kompenzacio: 360° - 360°

activity [Bag/mi]

1600

1400 }

1200 }

1000

800

500

400

200

--------
~~~~~~

L

Gray matter reconstruction
Gray matter reference
White matter reconstruction
White matefreference
Elood reconstruction
Blood reference

s
hhhhhhhhh
=,

.......
L bR LT T

No

compensation

Compensation

Reference




\—

activity [Bag/ml]

Aqy: nframes = 25, reqularizacio
odell alapu kompenzacio: 360° - 360°

M

1600

it 50

1400

1200

1000 H

500 |

600 |

400 ¢

200

Gray matter reconstruction
Gray matter reference
White matter reconstruction

10

No
compensation

Compensation

6.2

Reference



3D NEMA IQQ Fantom:
\'I B6 x 166 x 126 voxel (CUDA)

AntiAliased

Reference

Ray marching

Bresenham

No motion
Object motion %] Execution time [ms]
translation  rotation Ray marching Antialiased Bresenham Ray marching Antialiased Bresenham
(15, 20,0) 0 9.5059 13.1769 0.0965 0.0239
(15,20, 0) 10 12.9566 23.8758 1.6093 0.0921
(15,20, 30) 0 11.4946 16.3787 0.5052 2.5906
(0,0,0) 20 16.9948 59.9531 0.8541 0.7081
(-10, 40, 0) -60 51.4535 89.5817 13.4989 16.1665
(1.5.5.0.2.5) -5 7.7408 10.1801 0.2789 2.3433
20 degree (15,20, 0) (15,20, 0) (-10,40, 0)
rotation translation translation translation
+ 10 degrees -60 degrees
rotation rotation

BME IIT CG
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* Igéretes kezdeti eredmények
* Még nagyon sok munka

Y.
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