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Optimization of the distance in the imaging of the designed Gamma camera
with coded apertures which simulated in GATE

S.M.R. hashemi, P.hoseinkhani, H.R. shakur
Physics, fakhrizadeh, imamhossein, P.O.BOX: 1698715461, Tehran, Iran.
Abstract:

Gamma camera has applications in nuclear medicine and security. In the matter of Diagnostic
imaging, two most important parameters are images are resolution and sensitivity. there is a
Tradeoff between the two mentioned items. This is more important in the field of nuclear
medicine. In this article, by designing and simulating a Gamma camera with coded apertures, in
GATE software, nuclear imaging has been done in a range of different distances (5 to 120 cm)
from the point source of cesium-137. In the meantime, the reconstruction of the images which
obtained from the Gamma camera with coded apertures was implemented in MATLAB software,
Then the LM-MLEM algorithm was used to improve the images, and then for each obtained
image, the amount of FWHM was extracted by using AMIDE software and the number of true
detected events extracted, and By comparing them, the suitable attribute for fitting the behavior
of the Gamma camera was investigated in relation to the features of the number of detected events
and the distance of the source from the Gamma camera, because no significant change was
observed in relation to the FWHM. The result of fitting with R-score equal to 0.98 indicates that
the distance of the designed gamma camera from the source should not be more than 76 cm to
maintain proper sensitivity, and the camera has the highest sensitivity at a distance of 5to 10 cm.
Keywords: Nuclear Imaging, Gamma camera, Coded Apertures, GATE.




O gl latea Jo 0l ES el 5 S
ESPIIR WIS (o P I o

VoY olesaly

dodio .Y

(Ey) 09> 55,5 plas (19598 o150 a8 sl ool Bl pgual WSS g uy90 Ol 40 SO xSlgig8 ol (EJ9
Lgiyo dobas (nl ) alal) NS (o0 abgype ol @Y o 09 2SI (B) (st 551 9 (Bp) (Ko 551 S0 |,
o3 oo Gl |y 6550 s cal @

E, = E, +Ejp ")
3yl30 50 ol Gl )lS o [¥] glatua Sip ,0 o) (cadeits 0 p)l5 dtws 95 4 g oo crary90 (ol las LS )
09'“&5" oolazwl 6)10)4)43@ &5.» Lv wl...uo IR )Lwa.a 63)‘\359.01) )‘ 6|M LS)‘Q)")"?“” e b}o.v O)Lw‘ [¥] ‘Su.uo‘
O30 <0l @i 5 e G5 50 g logol; Gladslr b aalsl o (el b (Blacil (eay 5 G2sb 5l s 4 99)9)
5 LeaS j0 solatul sl opoye0 cpl 5l g sl g0y canls wales 1y I T 51 6l gl Sblg LIS
5 oo 00liul 0 5 oba 35T 50t ¢ bl C i

5 ez byl 5 0aiS Ty gl 0uiiS Co gl i oo, 88T GloasS b p Jectins S Oygoa L o a0 152
GBS ST L Segd 5 ST slacwY el co ooliiuwl yjgmgas slajle ol 5l aS olKin andl sl 230555
28l oo BT 5LuaSe b (Ao 50 (68 pgal Alelo b lag agrlye Crdgl [Flaigd oo adlEl 15 Sl (Sis
bl e 00 6,808 slao o ¢ mdghy ol jo oolaiwls g jledSs L aS

b of (6 )) compgs o Ol )3 dlid I gamgd (oahaiiie pgal Ko sbml Ll G50 53 )l pgas 5| Son
oBiws [0 wlilas glo JuSy 5l (gomgd il G (59, » paal .Sl (Projection) oI5 sles 5l (6,554
[f] o8 o0 3kl (2, ) olaee

SloaS )l S92y g 1 s Lol (s 5l e (o550 LojlusaSe L ol j50 Jags slats (510 gl )0
ot o Ly sl gig8 Wi 55 LIS (99 gl ol Lat 5y s il pslacls ST ol
R PR

S0 el (65,3805 (glao i b (g)loypgai oS g uSol oS )0 (slagiy @i 0sm (gl ST o
50 1,08 5 laasse, 4 by slaal,T L Lo laal,l &json lacSule ¢ Lo, ol .l ool jlo,IS5]
(Ssle) abgs o 551 b 6 pp9 b 428,513 (claaiir bilie ;5 y55 e Saslo () US5) Wigdh oo o0l 5L Sasla
Ssle Gyl 51 5l K0T (595 sl pizr dndizr 0,28 H18 Jeloiga 325 0500 Colady0 5 005 sl 5l KT (s,
15 oait et slocgish 51Vl 2y b 8 ke et Ko (53basl sl 458 rtolS 28 5| s S sl
G0 g 10 1395 1 olge 51 T eawlas 5 gos lime (o yiin b (510 gl [0] 040 o ooliiwl jlu,SoT aman
obey 9=y led Ol Gusb 51 LB (mygs sl Comlis il gy 2 JB 5 a5 B sl slaien
alol TS 10 4l sl BT 513 S 9598 ¢5lwdSs )b dwain  203b 4 ol 090 oo iy 15 ailols (65l S0
[A] Q)L) ‘Siu..u PHAT Q_JLM]QA.: 9

Sosigy plo 4 Cumd 55 Syslaaz 00l ShalBl (CAD Ponis s l350S slooyi b (o)l pgai Lol oo
amiys g aamdge Gl ) 5lu Kol 4 (g09,0 Gloogisd Gliee 45 sl goaxte slooyi S 4 (5105 90
[5;]..\.»..569 Jl.?u‘ |) Poduzen 4...».” 9 2 SRS

! Resolution

2 Sensitivity

! Dead time

2 Pulse Height Analyser
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