e )
/tf%é sssssssssss

CCCCCCCCCCCCCC
VVVVVV

Simulace kontrolnich FDG PET obrazu pro
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e vnsoe KGR 0,4 T [ Zakladni workflow

GATE STIR

1. MONTE CARLO
SIMULACE

2. UNLISTING
List mode (root) -> sinogram

3. VYPOCET KOREKCNICH
FAKTORU

Valec pro Lm_to_projdata

Fantomy . - ”
normalizaci scanner.par

4. REKONSTRUKCE

OSEM



Simulované PET systémy
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Simulace Unlisting Simulace pro Vypocet Rekonstrukce
Hoffmann normalizaci korekcnich
faktori
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mCT TrueV
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cSVUT Parametry pro simulaci a STIR unlisting
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STRR

STIR UNLISTING

MC SIMULACE GATE e Crystal dimension

e Minimal sector difference

* Inner ring diameter e Distance btw. rings
eNumber of rings

o WurRlbEr Gl e Energy resolution

LA B e Timing resolution
eNumber of blocks,

* Size of timing bin size [ps] crystals (transax, ax) e Energy windows

e Max. number of arc-corrected

bins _
e Max. number of non-arc-corrected bins

eAvg. depth of interaction

e Default bin size [cm] e Number of TOF time bins

e Effective central bin size [cm]

¢ VView offset

L LATE



CVuUT Vstupni voxelové fantomy - Hoffman
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Zeslabeni - CT Zdroj — maska Sedé kury

§2/208; 208x1 87 pixels. 32-bif, 3IMB

92/208; 208x197 pixels; 32-

T

92/197; 208x208 pixels; 32-bit; 33MB

e Optimalizace rekonstrukce
* Validace simulace + rekonstrukce




Vstupni voxelové fantomy — Colin27

Zeslabeni — MR: segmentace Zdroj — maska sedé kury
lebky, $edé a bilé kiry a CSF —




Colin27 — simulace lézi s rUznou % aktivitou
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Rekonstrukce S

STIR = Software for Tomographic Image Reconstruction

3D — Ize vybrat pocet segmentl — Setii pamét

OSEM (OSMAPQOSL) — pfi vysokém poctu paprskt ndroéné na pamét —
muzZe spadnout

OSEM-MRP — bez korekci ok

Optimalizace parametru rekonstrukce na zakladé PSF a SNR
* celkovy pocet iteraci

e pocCet segmentl (segment definovan rozdilem ringu)

e pocCet paprsku pro ray tracing




STIR — kde zadit S‘I’

https://stir.sourceforge.net/
* Manual, mailing list

Github: https://github.com/UCL/STIR

https://github.com/UCL/STIR-GATE-Connection
 Skripty pro vypocet korekci a rekonstrukce
e .par soubory (unlisting, rekonstrukce,...)

Instalace pomoci mamba/conda (!Pozor na kompatibilitu s dalSimi
baliky, napr. Pythonem!)



https://stir.sourceforge.net/
https://github.com/UCL/STIR
https://github.com/UCL/STIR-GATE-Connection

PET: GE D690

Fantom: Hoffman
Aktivita: 10Bqg/vox
Akvizice: 5 min
Rekonstrukce: OSEM, 8s5i

S korekcemi (NORM, AC, SC)

Hoffmann bez korekce




PET: GE D690

Fantom: Hoffman
Aktivita: 10Bqg/vox
Akvizice: 5 min
Rekonstrukce: OSEM, 8s5i

S korekcemi (NORM, AC, SC)

Hoffmann bez korekce

16/47, 337x337 pixels; 8-bit, 5.1MB




6.6

6.4

6.2

CVvVuT

CESKE VYSOKE
UCENI TECHNICKE
V PRAZE

Vliv poctu rekonstruovanych
segmentu

Estimated effective image resolution of the Hoffman phantom
depending on the number of segments (10 rays)

1 segment
8 segments
< 16 segments

All segments

15 20 25 30 35 40

Number of subiterations

m)

o

PSF (m
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7.4

7.2

6.8

6.6

6.4

6.2

Optimalizace rekonstrukce — vliv na PSF

Vliv poctu paprskl v RayTracing
algoritmu

Estimated effective image resolution of the Hoffman phantom

depending on the number of rays (all segments)

T
—&— 1 Ray
i 4 Rays |
10 Rays
15 20 25 30 35 40

Number of subiterations
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Vliv poctu rekonstruovanych
segmentu

Estimated effective image resolution of the Hoffman phantom
depending on the number of segments (10 rays)

1 segment
8 segments
< 16 segments

All segments

15 20 25 30 35 40

Number of subiterations
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6.2

Optimalizace rekonstrukce — vliv na PSF

Vliv poctu paprskl v RayTracing
algoritmu

Estimated effective image resolution of the Hoffman phantom

depending on the number of rays (all segments)

T
—&— 1 Ray
i 4 Rays |
10 Rays
15 20 25 30 35

Number of subiterations
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Optimalizace rekonstrukce — vliv na SNR
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Vliv poctu rekonstruovanych Vliv poctu paprsktl v RayTracing
segment algoritmu
Signal to noise ratio in gray matter segment of the Hoffman phantom Signal to noise rat_io in gray matter segment of the Hoffman phantom
0.5 depending on the number of segments (10 rays) 0.435 dePePdmg on the."umber of rays (all segm.ents}
—B—1 Ray
.| —H—4 Rays
043 r —B— 10 Rays | |
0.48 r
0.425
047
ﬁ[}46- —H8— 1 segment 0 04271
- I —H&— 8 segments x
% 0.45 —— 16 segments % 0.415
g . L
" —8B— All segments
0.41
0.405
0.4 | ' ' I
15 20 25 30 3 0

Number of subiterations Number of subiterations
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Vliv na SNR

Signal to noise ratio in gray matter segment of the Hoffman phantom
depending on the number of segments (10 rays)

05

0.49 1

0.48

047

0.46 1 —H— 1 segment

0.45 - —H— 8 segments
' ~—£— 16 segments

_E}_
0.44 All segments

Number of subiterations

6.6

6.4

6.2

Optimalizace rekonstrukce — segmenty, iterace

Vliv na PSF

Estimated effective image resolution of the Hoffman phantom
depending on the number of segments (10 rays)

1 segment
8 segments
< 16 segments

All segments

15 20 25 30 35 40
Number of subiterations




PET: GE D690

Fantom: Colin27 s lézi

Aktivita: 10Bg/vox, v lézi: 6Bg/vox
Akvizice: 20 min

Rekonstrukce: OSEM, 8s5i
S korekcemi (NORM, AC, SC)

Bez korekci




PET: GE D690

Fantom: Colin27 s lézi

Aktivita: 10Bg/vox, v lézi: 6Bg/vox
Akvizice: 20 min

Rekonstrukce: OSEM, 8s5i
S korekcemi (NORM, AC, SC)
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“An expert is a man who made all possible mistakes in a
R very narrow field.” (M. Planck)
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“An expert is a man who made all possible mistakes in a
R very narrow field.” (M. Planck)

awL's Na-g s|axid LEEXLEE LBV




“An expert is a man who made all possible mistakes in a
very narrow field.” (M. Planck)
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Dékuji za pozornost.

Computational resources were provided by the e-INFRA CZ project (1D:90254),
supported by the Ministry of Education, Youth and Sports of the Czech Repubilic.



