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Evaluation of Iterative Methods for Aperture Correction in SPECT
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Fig.1 Collimator aperture.

52 B EREEFRMNFE D-II Vol. J87-D-11 No.1 pp.52-61 2004 £ 1 A

NI | -El ectronic Library Service



Institute of Electronics, Information, and Communication Engineers

I/ SPECT ORDOMIED 720 O BRI E E 5 B E O ik

BOMEEEZ MR, BESEERA—D77 v M o%k ’ 1 .

’ o (SiXi_1+ SoX; + S\ 1
FWThEEL:. &8, BOMEOSE*PIRICT 2 S S x5 St S+ SiAm) (1)
bk L, ¥z, TITR2RTOBERICELT WA T — 8 b L7

Rt 2 1072,
2, AVXA—2DETFI

3. FOMIERX
ABZETH W EGEEERIELTO 8EHTH 5.

AR TIIHEONOEEXUTOL ) ICEF ML L. Z 2T, ART, SIRT, ML-EM, MAP-EM, OS-EM,
E3628 2(a) D&Y IERNOBIEZH 2 2) A— FBP X, £ €1 algebraic reconstruction tech-
yEEEL, bin, $abb, REEHICBITLHET - nique, simultaneous iterative reconstruction tech-

FOY T ViEE 1L L. £LT, HOA ¢ OHF nique, maximum likelihood-expectation maxi-
BAEEERRT SERLZDLHEI, TNOHOH mization, maximum a posteriori-expectation max-
RPKRET -7 IIHFGTHIDLLE. Z0LHITHE imization, ordered subsets-expectation maximiza-
25k, O/ 0° O%E, $abb, HENEa tion, filtered-backprojection DB TH 1, [ -] i1 5.
VA= 2 HAWTHRET -7 2 NETHHEETIX, 18 DR CETR LB THD.

1 OFRER & BEPRES DHBDADT— 5 H3E (1) fn#Esg ART[11],[12] [AART]
BINDILIlhb, RIZ, FEEIEET -5 (2) $e:f9 ART(11],[12] [MART]

DL BREATEST AoV TIE, B 2(b) 2R (3) pn#Ehy SIRT [13] [ASIRT]
L8912, ERSA (BERZE o) O £20 OB (4) #eikhy SIRT [13] [MSIRT]
RODORLAEFRE —F S, FLOEEONE (5) ML-EM #:[14], [15] [ML-EM]
TOERSHOEELXEALTH DL L. T4b (6) MAP-EM i [16] [MAP-EM]
b, K2(a) T, FHTZ2HROBHROHLEDIS 2 (7) OS-EM #:[17] [0S-EM]
D A—FRE (EHIZIZaYA—-YED 1/2) FTO (8) FBP #:[18] [FBP]
HEEr r L5 L, BHBEHROMETORBOME &
do E—HEEHbOLLT. LT ICABE TR 72 (1)~ (7) OEKEMHT

B 2(b) B=2DWRESBET -5 O—2D% T wpmpEkt L TRET. (8) O FBP B
VEFFTLHEOMATHL. SoTH, TREND o mp a0 BRREROEE & L8 LR 7
BROBEEMEE Nj—1, N\j, \jy1 &L, FRNEFNOH DIz
ZOMB TOERSMOERE T FNFN, S1, So, St

LT (1) AART (Additive ART)
( \
\ / - new old = (Pek — ngd) X Cokj
i So Sy k=1 |
I =N e EQ%M
' H 1= Vs
17 ::s L .
\ A‘H AI'] M-«-y ’ (2)
R\ e T
r : N (2) MART (Multiplicative ART)
Collimator ForA
X ' i ] W B B LNY K
Detector T new old Py, .
. v O A . = A . — ] '3
(a) (b) I i X ; {Rgfcd X Ce’w} (3)

X2 FOM&OET NV
Fig.2 Model of an aperture function. (3) ASIRT (Additive SIRT)

53

NI | -El ectronic Library Service



Institute of Electronics, Infornmation, and Conmunication Engi neers

BT EBEESAHEE 2004/1 Vol. J87-D-1I No. 1

3\

( ! (P,, — R?ld) X Cij
>
ATew maz{ )\old + Ijzl ’0 \
> e,
=1
\ Vs
(4)
(4) MSIRT (Multiplicative SIRT)
d Pici;
> e
new o j=1
A = A X ®)
A J
j=1
(5) ML-EM
yold c '
A== Z R:'ozd (6)
Z Cij se;
1€J;
(6) MAP-EM
anew — A aho
J - Z 1 1 aU(Aold) R?ld
A~ .7
ieJ; 'B 8)\
(7) OS-EM
)\qld cz
A = Z Jold (8
Z Cij i€Sm E;
i€Sm

R1IAFTOERERT.
ZIC, R GRIEORHE & Y RO LEERE T -
gL, UTORLY KD,

J

R =3 eihf? = ey 9)

j=1 JjEI;

I/, 0 B3HEEALL, Por, Rok, cokj 72}:
Poy : 0° I2BIF B k FHOHRE T —

54

K1 LHFOEH
Table 1 Notations.
M | B
k | —DOHREHMTORELED index (k= 1~K)
K | =2OHEEHETORIBEFOHK

i | IR index (i = 1~1I)

I | 2REHDE (I =M x M)

7 B index (j = 1~J)

J | EEEH
Aj

N
P;
R;

j HFEOEEDEFEE

EgO 1 BOEFE (EEF A X NxN=1J)
i FEOREBROUEHRE T -5

; | BEEORBHROHERE T

cij |7 BEOEED SR SNz v 8« FBHOMM
FTRIE S BHER

I; | i FEORERRC I »DIEEOES

Ji | i BEOERIG,bERERBOESE

Sm | mBFBEOY T b

U() | TAVF—Ba%L (Gibbs 7 HA)

B | ERMbC BT 2EA (8 =10 §A)

DENCEHEMND S DET S, 72, (8) O
FBP ## T3 Shepp & Logan 7 4 V¥ VT35,
I TR LAEBREBHFER, $XTHERET -
¥ ERHBERET— YA RB LSO BEDOBIELIT)
B> Twa, 2hwz, FHOOEENS HHE

BRET—VERHETHIHEIL, FERET—F12B
WTHODHEYEET L L THODEBELMIET
X2kl d., YIalb—Ya ilBnTIidEicE
RLU-EHESHFOBROEFTVEHCCHERET— %
EEB L TWADT, BHROBICHRLAOE TV
AL CEHERET - 2RDOTVS

4, YIa1lb—3r

4.1 Y3alL—Ya &l

JE %1213 128 x 128 Wi Shepp 77~ M & (K 3
) #EHLE. ZSTIEEOKE S 2.5%x2.5mm
EL, BEBOEBRORKE S % 32 x32cm EREL
7. F 7, BRI 0°~360° (23T 3° BIFET 120
Rl L7z, BIEEHEBICEL T, BXE0RER
HRFEZHKA100H E L, OS-EM #EICH L TiERK
20f & L7z, $£7:, OS-EM 0% 71y i 15
L7 HBET— 5 0EREHE LTE, REMSFOE
BEEE R % 20em CEELT, BOA ¢ 12 0° & 2°,
RTVV I 4ARZOWTIEHFELEZWEEE 3.2M 7
mrhEL, ThOOHEETFT— 5 2ERL, $XT
DFETHIELRIT-72. 72, BOAOEELRL/:
DT, EREHICBT HAO8DAE 1°, 3° &ML
ERHEET— 7 E2ERL, TRICHLTHIHER

NI | -El ectronic Library Service



Institute of Electronics, Infornmation, and Conmunication Engi neers

3L/ SPECT DB CHIED 72 8 O B R FANEY {5 B i D L 82

3 FEf% LB

Fig.3 An original image and regions of interest.
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Fig.4 Reconstructed images: ¢ = 0°, R = 20cm,
(left) noise free, (right) 3.2 M counts.
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Fig.6 Reconstructed images: ¢ = 2°, R = 20cm,
3.2 M counts, (left) distorted, (right) corrected.
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Fig.7 Profile: ¢ = 2°, R = 20cm, (left) noise free,
(right) 3.2M counts.
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Fig. 12 Poisson noise vs. MSE (a) and mean with the
standard deviation (b), (c).
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