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474 2 ) v b &) Coded aperture % fi\ o f £ —V v 7

A B A

W Ak A

EE BEFREGROPRNLEZBEME LT, FU AT UREFEM L L TEEETE A Y v MBI coded
aperture #RIEL, Hr~HATICEEL TG EZT-72. 77 v FABLIUEKRFIC 2%, Z o coded
aperture # iV C5F — # W% 47\, filtered back projection iz X v, 64X 64 DEi{§% FHERK L7z.

TOBGBRICBNTIE, BHOETEAR ) A—F R LIS, DL b30E0HRTTF—
ZWSENTIRETH o 7. 103 LINOEREHIT, BEROFEMSTRETH o7/, BRI+ E RGN %
Hr-w5eoicid, AV v MEROEMRES, IOHICKROFHAE I TV B2, T OFERX D coded
aperture OFIFIC L Y, BEGFFEREO TR TR S hie.

L EC®IC

Anger iICL B H v =h AT DORAFLE, HKES
BT DA A=Y 7T, FTEAR Y 2
— 2L HoehATOMBREbLEICI > ThIh
TE7. ZOBRBRICBWTE, BEOBLUH
i, F&LTaY 2 —z OWENRMFNEE
o HIEZG S, EE, EGRZHOERICEY
X # CT, #Byrrkg s (US), % K LEWrR
#: (MR 2B% & h, BEHERCRE e ide
B2 X o ek oz, BIR TR, BESA A —
SUSE, Tho 0P F I L TRgRS
24y, REGEFEFLRCETZ20XEETHS.
WG F O ERRE L, RIGEF & EHS
5FH:L LT, coded aperture # W TUNSE L 7=
F—akarta—#IckVEHERESE, Eigzx
BIHIEZRBBH B,
bhvbhiz, # v 7 27 U REEHE LR
SFAT4% 2 Y v MBI coded aperture 3 {EL, =0

* THRERFEFRHGRESHE

£t 61411 H28H

BHKFESEAL L 624E2 H13H

BIRIER S @ (LB T E AR RERT TR 1110

(® 409-38)
INFLERRF B BRE B
i S B

R Z2 AR T0T, EToEE2{ML TH
BT 5.

I. RELAHE

(1) Coded aperture DORY{E

0.15mm JED % > 7" 2 7 LR (fE 50 mm, #% 200
mm) % 4 mm [ffE TEATIZE <, 200 mm, F
200mm, JE& 50mm OFATLRY v hEEML
. ZOVSTERY v b &, V—A L RERIG L
<Hh *5 (ZLC-7500) iz 33 L, H %) 5 314
cm? o coded aperture (JLF CA LBER+2) &
LTHWIz (Fig. 1). CAfRD[EliGlEE # 2 5 @
il 2 —3 s, CAREESES L5l
7z.

Q) BBRFRLT—HIE

CA - R 25 ¥ BF B (2 50 mm, #iF - CA [HER
BEiX SO~100mm & 725X HICCA L H 25 %
BL- FL2ECLTCAZSESFS <=7
NCHERS®, FH36EOF — 2 INEEFTo 72,

PERMIE, HRICXYREZD, 1EOF—
ZINEIZSX 018, 18, £ 100onFh
NelLlk."LEdHoT, 1#tKpic-x, &3
3.6F, 36F, TIT360FEHLLT F— 2N
H2fTo T (PERICE S ZREHI 2R <).

= R Y 7 213 64X 64 & L7z,
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Fig. 1 A schema of the coded aperture produced by
way of trial.

Q) EROFHRK

45 7o coded image # filtered back pro-
jection® Ik W AR L. R Y 25 4k
SCINTIPAC-2400 T %.

Filter {3, Shepp & Logan® ¥ 7z (% Ramach-
andran & Lakshminarayananl® % Fjv\7-.

@ wROXR

9, RHURE - @2~ scwic, 77
vhAERWTE&EREI T 7. 77 hALELT
(2 99MTcOs~ % SmCiEA L 77 v KHEO |
IZ Derenzo 5 =2 b o3& — 2D ZEWL O &
Mz, CA B IUEH OK= V¥ — AT
LB =Y A —2 2R L THRGEITY, WEF O
Yo e e U, %72, CA ICX 2 MKt ic
SWT HLERFL 7.

KIZ, BERBIIcS> X CAICE D4 2=V 0%
e

III. #% )

(1) Derenzo TR rNB =2 DA A=

10~25 mm [§jfGE T 2.4~6.0 mm¢ @ FL#EIE L
7z Derenzo #15 = k3% — o DX % Fig. 2-1
1Z5R¥. Fig. 2243, @WOVITEAR=a ) 2 —
ZERFEHLTHRBLIZLOTH 5. HBIGIEN 3.6
BWT4TIX108 5w b (155 Y > b /cm?) O
Iy b Thole. BLNEEBRIETRS NS
A —Thoiz. 6.0mmg, 25 mm [ CALE
L7oghaE) Uittt & /.

24 3% 5 75 (1987)

Figure 2-3 %, CA 2\ TO01F %36 [R5
—ZNEZATV, FHRRRIC X D 50 hclifg < b
D, MBRIEREE VAT AR 2 Y 2 — & {EH ORS
LRIL Td %25, BEEE3IX100 % v o b
(1,000 77 >k [em?) ThH D, BRI TOHET
B ol FEHERRMG 13 RI 403 Helkiyyg—ic 40T
LTHY, zhrd, PTL£ILEa ) x—2IiZlk
RT, HERSRSENEBR bR, L L,
6.0 mmg, 25 mm [HIRRAC & O BRI &
NCBES, PITEARIaY 2 -2 OfE Vi
FRAREED D - T\ io, FRERRICE L 2, &
104 TH o7z,

) & K fl

WRICEEREIOA 2 =0 7R BT-0T, Zh
b & #5535 (Fig. 3).

Figure 3-1 34 FIR IR fE % O REH Td 5.
9mTcO~ TmCi 1ok 5 CA#g T, AIED2
cm ZONERmAKRIHE LTt Eh, 0.1 8 %36
[l 7 — & IRHC T #RGFHER1X 1.6x 105 3 7 > b
ThHY, PITEAMa Y 2 =52 & HEE 0K
280 {5 T o 7.

Figure 3-2 (355 12 fiE ¥ & OV 2 IEHE Din®s
A5 O KE B ¢, %9mTc-methylenediphosphonate
(MDP) 15 mCi #5.#% D CA 4 Th 5. WELL~
7> 9mTc-MDP OFRGHER it s h 5. 1
%36 [l F — 7 IUEIC T, #E K 1.3x108 %
T bTHY, VITEALE Y A —F LHEELT
#1305 DBETdH o 7.

Figure 3-3 {1 99mTc-MDP 15 mCi $£ 5.1 0 1%
EF0O/FD CAgErR7+. 10fX36[H0 7 —4
IWAET, 20x108 o F&2E, BRITEITLIL
Bay 2 —2 0K 40F5TH -7,

WEFROEFICBWT L, CA i, Eehi
WEORT X NFX—HPITEAR=2 Y 2 -2tk
ZLOLHBLTE >TSS, HEBRIH
40~280 fF & R L 7.

Iv. = =

MESRGRODREREEME LT, ko
Y A — &Iz T CA % W THRHRE% % 14
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[Bl#EE1T4 2 Y » A Coded aperture & fivjcf A=V v )

24mm¢ (1Omm)

¥ _—_——

.o [ ]
28mmg /T N e -// N 60mmg
(r2mm), / * o v o\ ..' e ® L4 \‘ (25mm)
e s e o0 o\ . \
[ o o o o o o o\ /. ® [ ] o !
——————— i v e et 20cmg
‘ \

e o o L ./. \ ° ”‘ ‘

3.3 mmg Sk '.'//.' ® A . ™ //4.8mm¢ |

(14 mm) T * AR o/ (20mm) |
* e 0 o o 8 # ]
L o o /\// [

3 8mm¢(l6mm)
Hole diameter(Hole space)

Fig. 2-1 A schema of the Derenzo-type test pattern.

Fig. 2-2 With a parallel collimator Fig. 2-3 With a coded aperture
3.6 sec 0.1 sec x 36 times
15 counts/cm?2 1,000 counts/cm?

Fig. 2-2,3 Radionuclide images of the test pattern described in Fig. 2-1. (Only the part
of 6 mm¢ holes with 25 mm intervals)
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Fig. 3-1 Right thyroid mass (**™TcO4~ 7 mCi). Fig. 3-2 Metastatic bone tumor (Th12 & L2, 99mTc-
0.1 secx 36 times. 162 k counts. MDP 15 mCi).
A cold spot is revealed at the lower pole of 1 sec x 36 times. 1.3 M counts.

right lobe (arrow).

Fig. 3-3 A normal left hand (°*mTc-MDP 15 mCi)
10 sec x 36 times. 2 M counts.
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2RI, TTIIWL S 0HENDH DN, 0
1z & A L, multiple pinhole #l» CA # v,
BATA 2OWBERLIILN I LDOTH »
fe 1=,

Michigan k220 Koral 549 (3, B2 H
3 multiple pinhole %! CA ZBHF L, [fFH
WRIRDOWT R I > S ERRMRITEMA TV 5.
HitEHURIgREIC > %, CA IC X 2 RHiHNTE G &,
Erd—nflay x—2ick 5% ik L, CA
OEMICE Y, EORERRICTI Y Bifka v
N7 2 NOBBEONDEH, FAERICK 2 B %
I 200 #HATHDILELTNS.

E/))N 59 %, X% » multiple pinhole %I »
CA ICX Y, =0/l o etk & 7 igdsic >
WT, WilERER TS,

Mauderli 57 (X, 5 1{t#H K I v 4 (CdTe)
FROIEEARNSRE 2 L 7 27 UIRICE B
%29 v FEMAEDE R NIEHEE 2 FR L,
BRI 2 F O TGO PG Z 7> T b, =Y
v MAIE 2.4 mm THZBHEF 13.2 cm2 0@,
1717 = ~ Y 7 2 Ot %2 FHiERR L, 6 mm OfiF
BlEdLoLwnd,

bhbhoRIELIZCAR, ZOREIEMLEL,
Ho=hh AT XH5RHERCEBEBRZIZLOTH
L. ZORMFRE, WG TEs REREAD
ZEEHMET S, FRIORAENDOKLD, 2V v
MR 4mm & U7chy, BRRE OBt i A D
72 %, 200%x200 mm OHEF & 3, 72w 7.

AR ICONTHE, HRGORRICE D ERN
Ao, SRR TFICI TR, Dl d
LIVATEALI 2 Y 2 — % OFKBORELL O 6
e,

Anger Of#E%F) CERR) #HR=D ¥ 2 2 Y v
FORICHEST D ZLICXY, ZOREELERY v
N ORATFIRREG ) CRAERRD) 23R L TR &,
HRIR - CA [HIEEHfE SOmm o & X 5% 12 mm, #RiF -
CA [H]fFRfE 100 mm & L T 16mm & 72 5. W4
< Y7 21T 64%X64, r tLlEIF 4Tmm D7z
», RILBHEEKORG T 4dmm TH S, Dz,
A )13, B - CA [HIEEHE SO mm TiX 13.5

mm, 100 mm Ti% 17.1mm Th 5.

Lihio T, B HoHRic-onWTEZD L, B
EFH SN TV IFATEAA 2 Y 2 —FITHRT,
ZOCAILEDAY Yy MiERL, BOADHEER
Bifeidvwziwn, Lrl, 3EHERIRVOT,
Bl i3 EME LS5 b o &% 2 bhs, Derenzo
BT 2 b 3% — L OWRGBIRT X DI, BH OFE
FTHITI = ) 2 — & TREFELL A — L HEG
Lifgbhing ) ErfMoF — 2 IETH
CA Hvd Z Lick VHEFRY DY Wi
T 2FTHEME L 5. EERFlIICB W T L, %
HICKBOSKHD B 5 A%, B REHERPK
HEMIB L.

ZOCAILEWT, RV v hERHEBICIZIEE
FEE, 2V v MEEE 2mm & +hiE, FHELE,
BT R Y v bR 4mm K409, ISR
FT5L00, BN EER T X 10cm FEEE T6
mm L bk+5. ZoBAETH, FTEHILE Y
A—=ZICHART, BRIV EL ELIUETHS.

%72, CAL2KDEE%30mm &L, 2V v
IR 1 mm TESE T AUE, BRI 309 2k
L0, THEPITEIE =Y 2 =ik, D
CELIETHD. ZORAEOKMENIRGS T
10cm JARfc 4.3 mm L4 0, PITLEIay #
— 2 X0 bEsnicERRgESES LD, B
WP RETH 5.

Hitgo< ~Y 7 23, AHECEWTIE, i
JRICHEI 3205 2 LB ES LT 64Xx64 L L7z,
Y77 EoTRIZEY, 10454 TORE
WERHVIRETH o Tz, Stk +hiE, 128x128
OWGILTE L R NI T W 2 L Bbh 5.

V. £ & &

MHEF T4 2 ) v % coded aperture #% ff
L, Hr=h 2785 LTl 2TV, ik
(planar images) 235 h % = & 3R bRz,
WHOVATEILAI 2 ) 2 —& LHEEL T, il
ELfEOHRTT - FIENRTE, BBLrh10
SYPANIC T 64 64 OB O FHERL AT #E T & -
oo BB OBRMG LIT - 7203, o e fg#ig ) & 15
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2O D CADFIHICE Y, BE¥FA 22—
YA E T ARG OEHEIA G TE S,
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Summary

Coded Aperture Imaging Using a Rotating
Multi-Slit Aperture

Hajime Fuisimoto, Hiroshi KATSURAI and Noboru ARIMIZU

Department of Radiology, Chiba University School of Medicine

A rotating multi-slit type coded aperture made
by tungsten plates was equipped with a gamma
camera for the purpose of improvement of the
efficiency of the radionuclides imagings. With this
coded aperture instead of a conventional parallel
multi-hole collimator, coded image data was
acquired from a phantom and some clinical cases.
The decoded images with the matrix of 64 x 64
were reconstructed by filtered back projection.

Using this aperture, the efficiency was at least
30 times better than the system with a parallel

multi-hole collimator. The decoded images were
reconstructed within 10 minutes.

Although this leaves plenty of room for im-
provement of some mechanical structures of this
aperture to achieve better spatial resolution,
for example, shortening of the width of the slit,
it was suggested that the time for data acquisition
can be curtailed using this kind of coded aperture.

Key words: Coded aperture, Rotating multi-
slit, Filtered back projection, Efficiency.
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