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Purpose:

This study was performed to develop a computerized method to optimize imaging conditions and image quality based on
simulation images. We tried to develop a prototype system and ensure consistency between the resulting images and actual images
obtained using a digital X-ray imaging system.

Methods and Materials:

An RQAS X-ray spectrum was used for determination of input-output characteristic and noise power spectrum (NPS) in an
indirect-type flat-panel detector (FPD) system. The relationship between tube current-time product (mAs), exposure dose at the
detector surface, and pixel values of images was addressed and a conversion function was then created. The incident quantum
numbers determined from the conversion function were input into random values generator and image noise was simulated. Simu-
lation images provided at different noise levels were compared with the actual images provided by use of the FPD system, objec-
tively and subjectively.

Results:

Average NPS of actual image in each dose level were 5.39x10°°, 6.77x10"°, and 3.46x10° and those of simulation image
were 1.10x107¢, 4.53x10°°, and 4.41x10 "%, respectively. In observers study, both images showed almost the same signal detectability
which decreased with decreasing exposure dose. It was confirmed that image noise was simulate almost properly.

Conclusions:

The present system could allow us to estimate necessary dose from image quality and also to estimate image quality from
exposure dose. These results suggested that appropriate exposure dose could be determined based on necessary image quality using
the simulation images.

Key words: digital x-ray imaging, imaging conditions, optimization, image simulation, flat panel detector (FPD)

IFUBHIC SEENT. A, &2 BHICEH SN2 1 >~
e R 22 A BRI 244 (CIST) I E O 22 9 i y—Fattyia s OiigeRELTABESICET

PO M FARCTH 5. BE 9~11 ISR SRS N7zDT, TOMELHET 5.
DEE S LTV A, 2011 i 11 H 10~12 HD & #
T, HEE 3 OB TH AHIEMNIZTE 19 BIFESFTR

Vol. 68 No. 2 Feb 2012



180 |

Photo FEFDEET

CIST2011

BI4E 1000 NEEEEO SN S 0, KHusio R EE D H
EOMZEHEZFEEL TWALEZEH . E512, HE &
B, YA, VOHR=NLRE, KiDHLHE - HiOFE
RKED, FEDINA VI —Farvtyiaril
ZhNL, EREEZE2ICLTWe AHIRER#E 2
HHIZA Y —Fvartyyarb—fEifessk 3
HHE#EF#ERE W) HETITbI. FEE 2~3
Dty a v AFERICETL, NS ESRERE RS
BORD T — ADPERE SN Tz, MEFMAEZIZLT
&, BN RENR 2272, HROFSTEL
HAHHEMZIED L) ARV b H o7z, IR HE
BHOMBETORGIE, FELAFEIRDLVEVDD
7257z,

A5 —=FvaFtkyaridsEs2HHE 800~
16:00 80— ThlfEd Nz Zokyar
%, DR, CT, MRIZ &S FEERES Y 7 14 Oif%
P BE - WIS 5 39 A (HE 8, HA 1, &
3, Bl WE20) LRI N TV FEHIT

[ Development of noise simulation system for optimization

of imaging conditions in digital radiography (3 1Fff & it
EDIZODWRE ) A X Iab—2ard AT AR%) ]
EHELT, BBLARIEY AT AL ZOEIEMGER R
i L7z (Photo). &H2H13, [NPSIZEDLHIZF
WL7zo»? W) EMPHY, [vA470v 7 1y
EVTER L7c~v a7 0y e fHLTwES. 2
NIRFEOMEIEIC Lo THESNAZD DT, filfH
WINPS M52 &R TEES. JEBREL 1B
TR THMF LD LT Lans, EFHEMOBAT % 1)
EINTWoHETAabis.

ZLT, EFICLoTETOELVWERELH 72,
A5 —=FvafivtyayTOD Gold medal FFEFH
WEREERE)DOZHTH L. B ORMEGELLH O

\CERS AR AT THIS S, £y 3 VBRI
INDERESN, LPbATA FEAGTRIETE 20
ZEpky v a vBIBRICHAL, 208 TT =X —
avRHBRLET — 5 2RI L725, A5 O5RFEMEA
FEIC) BTV BEFEL T -rete) E RO BA TOZH
720720T, B —ATHho.

P ITPBETORERAFRER

FRECTOOBRBERITIN T TENREBRL TE/
M, TYTETOMRERIZKE LA EEZ—2FRL
7o FNE, WEREBRIIHTLIBREN DLW L
72 BINEOEL BPYFERRHEREL LTV AaWnWZ ET
WERFHEEDIAZRNTIIE A LFERTEIZEE).
EEEEMZDOTLIENTE, ETHLIWRRICR-
2. NSO TOERBREEICKEK ST LN, €h
M, ARG A, 7Y TE TR SIS E
BEESANDOB % BEIO 72w | RELSTHIEFES
vy a VEBRILOEMPED SN TND LD LT
Ik, TR EE v,

RAEIL O HICRETHBE SN PETH L. HEM
Yz 8 HKT, ¥4 Mk 250 words BREED T 7 A R T
7 M RIT 5. HADPSDOT Y MIIRELSEH T
T LIRS TWAEDT, HEGEEDB X OEME B K
[RF LD B 5 M7 O R E SR E [I2D W
TIERFZZOBHILE SN2 & 70,

E

BN, JHEESRB L CSIT &£ DB iR Z
W W AEHE MR E B R, BREM OB L
B> TV AT 2Tl T o TN E oo PIHRE
ZEE, Z0I)BEEE 52 TF o/ BmHAEMSE
BIUORZESMRELMIOALEHBL RIFET

H AR 2 SR



