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|2E A W ME Al A (Picture Archiving and Communication System, PACS)2| &Mz} & CIA|Y & Abef &
b5l A, §3] 7|29 ofgdza AlAHS 8% + s HFE X-H ZH(Computed Radiography, CR)2
7t =otALCh 2 AFollME A °'AF01|H AL S 1 U= Agfa CR system (Agfa CR 2.5; Agfa, Belgium)2} Fuji CR

system (FCR 9000C: Fuji, Japan)& o0|&3}0i FAtel MM Zojol g2l Al8=1 e #EMeE(Modulation
Transfer Function, MTF), &S2{AHEH (N0|se Power Spectrum, NPS), 2FXIZ & & 8(Detective Quantum Efficiency, DQE)
£ Sdll Al2HEZIel M5 H|m ¥ 1P (Imaging Plate) 27| =4 37| xto| & Meke| wislof o3 slRASS MEPX
o2 Hitstch X-M o4 AHE 95t M EZEC IEC 61267014 HEstks RQASS & (Additional Filter
07+21 Allmm|, 71KV A8 ch M3 Z3 Agla CR AMlAEI2] A2 10% SE2 MTFE 8x10 inch®t 14x17 inch
I.PoifM Z+Zt 39, 2.8 cyclesimme 2 X =20, Fuji CR AIAE L] AL 22} 34, 32 cyclesmmzE X E/UCt Mzke|
g3l M2 MTFE EHZ3ls, & AlAY BF MEHsio o2 M F9-| ol 2K Lo MTF 10% S ot
FHT He| L2 HS ol SiACt olz{st ZBE Soto] ME2 dMe sjae I MTFMi= 2 &2 nlxX| =
RE &0l 5%k NPSel A Agfa CR A28 2| 100 «m A 37|& 2= 8x10 inch 1P 150 #m ‘_‘—AE 37|18 #=
14x17 inch LPALOlOll 2 Ato|7} @iQiCh st T Al 20| ZI184=2 NPS7I Zokx|= Z2tE HERlC)
7tsgaAel 1.5 cycles/mm -ruP* do M DQE Agfa CR AlA® | 8x10 inch LP7} 11%E2 S &
o0, 14x17 inch |PE 88%2 X =9k Agla CR DQE 28 Afole nFar dAolM FE{X(H Lt
wCh Fuji CR AlARIS] B2 P 37| T4 37(= 1 Oumi SYUs517| 20| DQE € £8 &3 Z A0|& Ho|

A gdot E3 F ALY R MBO| ZIHETS DQE EE2 AaS HERUCE AL SEtAel 248
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oA DQE £g2 Txlel des Fdsty, #Xtel IEMEE HUAI7IEH SR8 G2 itk = AFoME
Agfa CR AlABIT} Fuji CR AlABlel E4 37|H M DQESE ZHE22M CR Al2HE S UMK S| 2[HEE

s 7= I}fzgﬁ olge ZHeg moi=ict

ZAICI0): CR Al2E MTF, NPS, DQE

t

22 PACSS] WA A HAT 49l el A
N o= A, 7129 Aol AEhE FIYS PAE BAS
o] ZAFE] X-A ZHd(Computed Radiography, CR)A] =5

)
=

Lt

Auk X-A #of Hololl XFo g tjAd w4lo] E91H HX|® X-4 #d(Digital Radiography, DR)A]2=®le] &
e 1980Wdthol] YE EX AT} AL CR AlAEE  Auto] Fuks] o] FojAal Qrtk? fA ™ AXE B3 o
ALt AR 2 o]F =7 whAe Ay AEVvt A 52 A4 EA4E s AWE 5 48 AR
Z4¥st3, §1E oo TFT (Thin Film Transistor) Y419 3 3749 &4, AFEE £33 &4 g4 A9 7443}, &
78 AZ7)7F 288w A DRY $971EE oAlggel) B A o]f A Poslgw dAe Ede HE
AATY 87 23 EA Ee T4 T AHel 4¥ A

BATE OIS AR SIS ETAVI WIS g wa) Ao 2E Welold DAY S48 §8 Dol
o wRe 20084 19 149 Aahel 20084 39 139 AgHe,  OlFOIAT gek? B3] (R AxHL 712 XA AR
YA A OH, Z 220 Jﬂ;{ b Mg ;ﬁ“ﬂ WAE B 2 adglg A4g3t3 FHAIE 9ol LP (Imaging Plate)S T
Tel: 033)760-2475, Fax: 033)760-2815 X A7 B2 DR Al 28lof] vl3l| oz x7] AJ4H] F

E-mail: hik1 @yonsei.ac.kr x| 8o] Al o L 57} =uh CRAAEL 7|&9
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X 2 621 : CR AIAEIS] ER9 1P JII0I THE

DEFAA Aol 324 HFAE XA LPE AL
¥ 1P 2t}7] el AREo} I YEF #Zd &
FAA 71959 GARBEE A Foll AAEo] 7H53H
Ak 253 DI njzte] LPE HHE 3157} 8,000~
10,000 A== MAZo] shgste] 71E wAlel ulslo]
FA18]&-o] AFHslrt. w3 DR A 2Bl 7 o9
Blol fasdolAd, WAL UAAAX7L 43 dFofok
g uAY Axdlo] L o)Ak, CR A 2Bl -4
<H Aol AY Aol EHE dAE 3% o5y WUA
A ool A9 1P JtAZL #ed X 1P 2 A4
o flazuleld 3 PACSE #&sle] A5E W 57
ol edgoll A f83lA Agsa gl

ol YAY WALAL AJLElolA] CR AAEL
E3tElo] AT $xte] 2E-S A4 - e
o G4 AFE n|EE AT HojAd wels] B
AFolAE AA ddelA E853 gl F CR Al&8E
ol &3te], 7+ AAHlo] AE5g W zALTF(Modulation
Transfer Function, MTF), &% 2% E&](Noise Power Spec-
trum, NPS), %A% % & & (Detective Quantum Efficiency,
DOBE BE2Astol ARY WAL Sy w2
/(]v/_k_ti«?‘:!oﬂ,(—] o ].‘7 07‘—— 1P ﬂy]tﬁ ,dxﬂﬂ7]7]. or]/(k,]
A S4B ol JGE WAEA HHen, A
el wisrl e AFH B4 ojulgt BAY} A
H7tstodch o] & 3l CR Al&Hl9 o444 -89 243
£ 3 728 EA o]88 Ao Ak

Sl

A2z

=

=*

Mz 2 u

#a

2 A7 e XA 94 852 el BC 612679
RQA 59 A¥=z7(Additional filtration 0.7+21 Al[mm],
71V, AAS Ags1gt. 2 A28 [P FA=7]E
243517 Ystod, A =77} 10x10 eme] FAZE Q) 3]
AAE Zodsiol.

9 94 dA A DA F25 o]
SE PACSE ol§3tol 1 em AAl 2 FHe) AAe] EY

Table 1. Specification of the CR system.

YN NSHBI}

HolQEAS Halstel, 1P HAz71E ALRATHFi
. ¥ APelA g Asuizs 2 Axe 1P a7 o

A z737]+ oS Table 13} 72}
1. H X HEE 4 (Modulation Transfer Function, MTF)

MTFEt Z&719] Q18 AZE Ashs] Aol AR EH
Q. u

AF5He Brhele A€ Foke Aow 94 Axdd
AL ohak MTF 34 Al Ad 247 2218 2

717 FE F8HSe A= MTFE
% NP EE FH3] £8s= g EH
A Uebdich "ozt A e
A AsEE B3 f53 QA 1HEE e

7}\9_1 OﬂAI—/K]AEIL,] /H ygﬂ.g]
Zo AF7 Ik B dFoNE MTFEA S st &
104m, Zo] 55 mm, 57 1.5 mme] g€xdloz uZo|A
slit cameras AH8-3}31 th(Fig. 2).

Slit cameraZ AR&3l Slit methods 2j(1)S & E3}o]
LSF (Line Spread Function)®] FFeloll ¥H2hs F3 slitd] &
off #&¢ MTFE ZAstAl €t Slit cameraol] 7+ 7+
< Fol GAE 5o zy, YAl ZA Aol AgHE
t} o v]Al3t sampling 748 7FAl+= composite LSFE -
g} B edLo|A] Radon transformS ¢|-83le] 359 slit
camera ZFE9F A28 19709 sampling 5 ARt

CtnFGI

Fig. 1. LP pixel size measured by PACS viewer.

Phosphor screen FCR 9000C Agfa 2.50
Digital matrix (Pixels) 2,000x2,510 3,520%4,280 1,950%2,460 2,320x2,828
Image size (Inchs) 8x10 14x17 8x10 14x17
Pixel pitch (#m) 100x100 100x100 100x100 150x150
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A A s ARk 9A] A 2" e H7bE 2A
sl aglelzt A&l R{FEAHOE ZHEEhe]  dlit
camera & A] F7}H o2 Y& o]83}o] slit camera 9
& AHAAF)A kst

MTHf) =|FT{LSF(z)}| )

2. ASHAHER (Noise Power Spectrum, NPS)

NPS# 59 Ftsaly 49 £EF Uehdidk 52
A4 AlawlolA wAste Aee Bg440 24
Uehdel? B Ao e NPS 33& s, IEC 61267
< Fasle], MTF &4 A9t F93t @74 ’%ﬁi 3]
At} NPSE 1PSloll object §lo] X-A& zAte] &5
white imaged ©]&3sle] AL & F Qidh B ’%%MHL
2 531 1,280%1,280 matrix 2719 G4 & 16712 ROIZ
Risle] AdAslsict FE5A g AFEE zolVl
ste] 512x512 matrix Z71¢) ROI < =
slo] NPSE 3t 3 A 7|Fo0 8 22 AZd & 74
55 HFTdoz Npse AFES EQHS

NPS(u,,v;)

éﬁi(](% Y;)

. NxAy
= lim —— <
NWUWWM'MNymEI i
)
2)

— Sz, y;))Jexp(— 2mi (u,z; + v,y;))

oistEc : M19d M1 2008

Fig. 2. Slit camera (a) and Image
of a slit camera for MTF calcula-
tion (b).

NPS(u,v)
large area signal)? 3)

NPSnormalized(u’v) = (

71 T2 (z,y,)o0141 9] image intensity S SE 512x512
matrix 7]9] ROI 4] HF intensityE VFERHTE M
£ dFellA 53 g4s Y ROIS +EF 2|3t

3. Photon fluence

DQEE Alst7] Hafl Hast Ago] A4t x49
photon fluenceE T8l7] $lste] SRS-78 TE 1AL A-43}
of o] &3 X419 oA 2HERS Fet 44, 5)F& ©]
24 A ¥ HEAeT Fol7 AN T 2AA
FX0e FHFAHt
kVp

&(F) . &(F)

Photon fluence=X » dE
/ X / o (BaE @
&(F) 5456 x10°
X fen (E) &)
E . ( p )air

4. DQE (Detective Quantum Efficiency)

DQEE ¥ SNR™Z %8 SNR® H|E A9 Hu Ae)E
7 edtt, DQEE photon fluence, FAAI®e] 344z
589 AXE Uehill= MTF, 94 Alxsle] 3e 23
AEE JellE NPSE B5% mHdozs, 4 Al&H
o Z3d Akd Hs ¥ & k?
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XE 2 621 : CR AIAES EFQ 1P I0I0 2 X =

SREE

_ SNRZ..  Gx MTFYf)
DQEX(f) = SNRZ,, @< XX NPS(f) ©)

£ A¥ol A= normalized NPSE A48+ 28 gain fac-
torE YEH & G= 13} 2} g7k SRS-78 T2 1al8 o]
S8 73 ez B A= 25x10° photons/mm®e] ]
o, ZAAZEE 27} 0.6 mR, 1.2 mR, 2.4 mRe| e},

E 2

MTEZAZNA 10% S5 F2oll sidsle FpFas
T FEALRY AR Relee vehie, 34

Agfa CR AJ®l2] A =7] 100 xm®e] 8x10 inch LPof4]
3.9 cycles/mm, HAF7] 150 Lm2) 14x17 inch LPo)A] 2.8
cyclessmm$ ERH th(Fig. 3). Agfa CR A]xEle] Halg
71 MTFll 9-& & A& ¢ < 99k Fuji CR A&
Bl9] 7% 8x10 inch, 14x17 inch LP &% HA=27]7} 100
em ZA ZAEAEY, 4 4 10% 92 MTFE 0.6 mR
o zAAFANA 34, 32 cyclesmmE A2 v|£3 Heke
KAt Fig. 3).

FIHH o2 At W& 7}

NPS gkol Hojg ofujdic}.

Fig. 6% Agfa CR A|AEI3} Fuji CR A|A4Hl9] NpS &34
Z3tolr}. A} A7)} k2 Agfa CR A2 Hlel)4]
T 14x17 inch®] 1P HA =77} AjF o g Zojx B 1
3L NPS9| #pol& 79| Holz] gkgieh =7y} e
Fuji CR AJ&8 HA] 1P Z719b= 43glo] A 2& <
42 NPSE HojFgith

Fig. 7¢ B 4343 F 59| Xol YA, F CR A
28l 25 Azko] AALE NpSy} FolA g ey 4 gl
t}. o) AL Aol AASE A3 o) 3Heul7) £olA S 9
13k}

Fig. 82 Agfa CR A|4819] Z4 57|49 DQE &4 Az
22 1.5 cycles/mmeoll 4 100 #me] =7 LP, 150 #m<]

=]

-

HaA77] 1PollA 47 11%, 8.8%%2 ZA = Ach Fuji CR

g1e] 1P=7|¥ DQE 44 100 pmo. 2 A= 7]7t
8x10 inch, 14x17 inchollA Z+ 7} 54%, 52% 2 A9 7+
ZAE 9t S e, Agfa CR Al&8l9] A$ F

hat ) =1
% o

A
1

1
A =709 e DQEE HA =77 Aes

=

&

Lo
T

N

(=]
T

X,

=

[e]
FTT

2 5 44 AxglofA Al x4 #ade A
A2 1.0~3.0 cycles/mmE Fakpr) 2718
o2l A& #AJE + Uit Fg 9=
DQEY ZA7to 2 Agfa CR AJ2#! 8x10
06 mR, 12 mR, 24 mR Az 15
Y2 10%, 12%, 15%% Rom, 14X17
0.6 mR, 12 mR, 24 mR 4AzH 15
cyclesymmell A Z+7+ 12%, 8.7%, 6.8%S HIv}. Fuji CR A
2~El 8x10 inch 1LP2] 7% 0.6 mR, 1.2 mR, 2.4 mR Al 24
L5 cyclessmmoll A 27t 55%, 51%, 22% S HGom, 14x17
inch LP® 7% 06 mR, 12 mR, 24 mR A=Y 15
cyclesrmmoll 4 Z}7Z} 51%, 46%, 32%S H i),

2
-
A

o
T

o

al
=

oE Y HE

2 AYelgE AA dgold A4 Y Agh CR
Alzslah Fuji CR Alamlel A5e AAez Frletx,
1P} Haz71% el Wl dge] AR Ftoll ol

A Aeke sy
1. MTF

Fig. 3ax Agfa CR A|&B12] MTF J4o82 FA9 =7)
of & MIFRAS WshE & & gick. Jalo] 271 A
289 WS AAslE T8 A2 A, DR A|&H 9
A5 A 2717t Bl 275 HAAsA =t shAuk
CRE| A4 1P 2lt7| & 53l LPE AT o o)W 744
o2 do|Art AAE stevlel wet HAars AR
ot BE MIF F4¢ SAE Alxele dads g7}
stAl Hedl L AEEZ MTF 49 105 s994S o] &
gk 2 ol frE Q17He] M FE Y dAT) 10% S BB
3} A ] 7] wf o)t} Agfa CR Al&Ele] A4S FHA 77|
7b 2H-E 8x10 Ax19] LpollA B F& MTE7F £AF ik

(Fig 3. ol B4 ZAA7%t 4245 2 24 27004
NS o FS¢ el A Yol FE Bas
o

A 3717 & 14x17 QA9 LPE ALsA FH=d),
ol uf 1P} Hd=r} A nFFd oA njAet A

=
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Spatial frequency (cycles/mm)

ostEc! : M193 M1 E 2008

a b

1.0 1.0 =

c c

(o] o ..

B Agfa 8x10 (inch) B . )

..ZCJ ° (Pixel size 100 um) 5 0.8 1 . Fu.jl 8x1'0 (inch)

- , Agfa 14x10 (inch) 5 - (PI.).(el size 1.00 pm)

2 (Pixel size 150 pm) B 0.6 o FUji 14x17 (inch)

o o ] (Pixel size 100 pm)

S S 04

s 8

> 3

B 8 02

E g

u L 7 .,

5 = = S 0.0 P S S

T T T T T T T T T 1 T T T T T T T T T 1

0 2 4 6 8 10 0 2 4 6 8 10

Spatial frequency (cycles/mm)

Fig. 3. MTF curves measured with Agfa CR system (a) and Fuji CR system (b} at 0.6 mR exposure.

Spatial frequency (cycles/mm)

a b
~ 107 1.0y
§ ] \ Agfa CR system 8x10 (inch) 5 ] |
S 054 G 24 mR *g 08 - Agfa CR system 14x17 (inch)
S S 224 mR
5 @ 1.2mR 5 212 mR
-.g 0.6 mR 2 0.6
2 0.6 2 0.6 6 mR
& ] o i
S 04 S 0.4
8 T
3 3
e . .
£ 0.2 g 0.2
= . =
s 0.0 o s 0.04
0 2 4 6 8 10 0 2 4 6 8 10
Spatial frequency (cycles/mm) Spatial frequency (cycles/mm)
c d
. 1.0+
o j =
° o b
k5] Fuji i¢ inch k5]
g uj CRDSéSf::Ff"m('”C ) 2 0.8 Fuji CR system 14x17 (inch)
el ) b - = 24 mR
2 - 8'5 ms 2 - 1.2mR
7] 7] | .
g om £ %% 0.6 MR
S S 04+
K T
=1 >
3 B 0.2
3 e
LEL 2 . E 0.0+ : — :
T T T T T 1 T T T 1 T T T T T T T T T T T 1
0 2 4 6 8 10 0 2 4 6 8 10 12

Spatial frequency (cycles/mm)

Fig. 4. MTF curves measured with Agfa CR system (a, b) and MTF curves measured Fuji CR system (c, d) at 0.6 mR, 1.2 mR, and
24 mR exposures.
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Fig. 5 The 2-D NPS of the Agfa
CR system 8x10 inch LP (a),
14x17 inch LP (b) at 0.6 mR
exposure, and Fuji CR system
8x10 inch LP (c), 14x17 inch IP
(d) at 0.6 mR exposure.

A 22 obF AL wWilg BARA Xk Ao = 2. NPS

7] @A) olelg Zolth wletA] =7t & 1P 22 ¥

AF712 F4-& Eelof & Aot Flg 3b% Fuji CR Al
THeR F EFYIPE ﬂ‘éiﬂﬂé

419 Yelet MTF '3."/“19] 10% sollA e Fatr o

T Al&Hloll A 742 NPSE #7833, NPSeF HAl=7]7h
ol A QA s ch(Fig. 6). Fig. 6a2l 7% LP
Z7lM 2 HA4=37]7} b2 Agfa CR Al A4Elojtl DR A|A
gl Agele HA 23 #x5g wgol Polgd F e
2 HAA7A Nps7E ] F2ou CRE A& thEdh
Samei 7 YA o g T IPollA AFNA| ko] A7 i

off &7 7ke] Ao A A Faprd e wol=t HhA
Soj A F2 Fatg el kg A B, o]yt AL
49 AAYQ solz7t ZrbebAl B3 Npsell @S
v XAl Ao gk Fig 6aE 29 100 #met 150 #m
9] = A z7]004 NPS7}F H]523 A& & 4= ¢irk Fig. 6b2
A= HA=77} 2L fuii CR A/ &Elog A e 7

*\"‘

2 F A&8L vl Bul Agfa CR AIAEM 75}% 10%
Se] MTF3= 3.93 cycles/mm© 2 Fuji CR A|A8le] 7+ 7}
3.4 cyclesfmm, 3.2 cyclessmm V|3l ©] =A] $A = 3]t} Fig.
4t Az kel whe} 7t CR A2=19] MTF F49] #3}
£ vehd Ao g A9 Xo|x UAE, F AJLH BF
% 0.6 mRe AZollA 53 MTFFAF} A9 222 3
e B9oH, 10% S99 MIFE A 22 718 ¥l
S gt ol gt A E Folo] Ak G4 3
1

0.

¢

T RAA ’3';9, ol:_;,]- NPS 7)%"‘ q‘E]_q_]L 7_] o 35‘*0]31 ))\1:} Flg % ’ﬂ
g MTFAllE 2 J3<& VA g 2A& 89 & + AA y = S odakoe =L
o g 87l 7+ CR AJ&8l9] NpS ZA ol o dt 43S F=

' A vehll ZHolth AFE ol AL PAFE &
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183 Agfa CR system 8x10 (inch)
T (Pixel size 100 um)
" - Agfa CR system 14x17 (inch)
1E47 = "ﬁ.,;asv " {Pixel size 150 pm)
TN

LN
LA G
o,

a° ﬁn?ﬁf"" Fige a s P
1E-5 - A St S

1E-6

NPS (noise power spectrum, mm) ©

1 E'7 T T T T T T T I ¥ T T T T T 1
00 05 10 15 20 25 30 35 40
Spatial frequency (cycles/mm)

Fig. 6. The 1-D NPS of Agfa CR system (a) and Fuji CR system (b) at

1E-3 1 Agfa CR system 8x10 (inch)
—a— 0.6 MR
. -——— 1.2mR
R 2.4 mR

1E-5

1E-6

NPS (noise power spectrum, mm) ©

1E-7 T
00 05

T T 1 T T T L T T T T T 1
1.0 15 20 25 30 35 40
Spatial frequency (cycles/mm)

1E-3 1
Fuji CR system 8x10 (inch)
—o— 0.6 mR
= 12mR
1E-4 1 24 mR

1E-6

NPS (noise power spectrum, mm) ©O
m
(&)}
1

1E-7 T LI —T T T T 1

00 05 10 15 20 25 30 35 40
Spatial frequency (cycles/mm)

olstEe): M19& M1 5 2008

b
__1E-3+
€
E Fuji CR system 8x10 (inch)
E 1E4- (Pixel size 100 pm)
8 Fuji CR system 14x17 (inch)
g)i {Pixel size 100 pm)
g 0gs,
O 1E-5+ nTpea,
3 vV bn‘e:%&'s\n;p e e
s P e R vren 8 o
[}} = bb/mh s oo
@
2 1E-6
o
o
zZ
1E-7 T T T T T T L T T T T T T T 1
00 05 10 15 20 25 30 35 40

1E-3

NPS (noise power spectrum, mm) ©

Spatial frequency (cycles/imm)

0.6 mR exposure.

Agfa CR system 14x17 (inch)
—— 0.6 MR
—— 1.2 mR

2.4 mR

1E-6
1E'7 T T T L T T T T T T T T T T 1
00 05 10 15 20 25 30 35 4.0
Spatial frequency (cycles/mm)
d
_1E-31
E Fuji CR system 14x17 (inch)
- —— 0.6 MR
% 1E-4 — 1.2mR
° 24 mR
[]
o
0 an
SH1E5 % ey o
g \ b i
<% So, to,
£ 1E-6
0
o
=
1E'7 L T T T T T T T T T T T T T 1
00 05 10 15 20 25 30 35 40

Spatial frequency (cycles/mm)

Fig. 7. 1-D NPS of Agfa CR system (a, b) and Fuji CR system (¢, d) at 0.6 mR, 1.2 mR, 24 mR.
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oo (=]

YN FASHEIL

a b
1.0 7 203 ~ 107 Fuji CR system 8x10 (inch
= ™7 Agfa CR system 8x10 (inch = o Fuil CR system 8x10 (inch)
:C: 0.9 - s - (Pl 5128 100 pm) (ineh) g 0.9 . (Pixe! size 100 pm)
S 0.8 § | - Agfa CR system 14x17 (inch) 2 084 . - Fuji CR system 14x17 (inch)
% 7. So2| (Euelszeisoum 5 o7 . . (Pixel size 100 um)
g - g e Y
2 061 4 2 0.6
3 05- R 3 05-
2 044 o Y 2 04
] S 0.0 e ° 4
% 0.3 00 05 10 15 20 25 30 35 40 2 0.3
T 0.2 Spatial frequency (cycles/mm) T 024
g 0.1 CE g 0.1
. - N I .
8 ao oW Y maw,:r'_h:“ai% 8
O-O T T L B | T T T T T T T T ) 1 0.0 T T T T LI T T T T T T T 1
00 {05 10 15 20 25 30 35 |40 00 05 10 15 20 25 30 35 40
Spatial frequency (cycles/mm) Spatial frequency (cycles/mm)
Fig. 8. DQE of the Agfa CR system (a) and Fuji CR system (b) at 1.2 mR.
a _ b
g>‘ 0.34 Agfa CR system 8x10 (inch}
Q2 « 0.6 MR
& “ 1.sz 0.3, AgfaCR system 14x17 (inch)
= 197 £ 24mR ~ 101 £ osmR
2 1 3029 2 S {.12mR
S 0.9_ § g 0.9 1 £ 2.4 mR
g 08 . S 084 502
o ] 501 ] g
£ 0.7 1 i £ 0.7 1 4 j
2 0.61 r‘—’v : 2 0.6 £ 04
50] §o.oﬁ..ﬁ.....r.f§*—~ﬁ § 3
g 051 00 05 10 15 20 25 30 35 40 2 0.51 =
a>’ 0.4 Spatial frequency (cycles/mm) g) 044 ugJO.o R _j’ "
B b 00 05 10 15 20 25 30 35 40
@ @ 0.3+
s 2 02- .
[T}
g o e g 0.1 :
0.0 T T T L T T T T T - e T 0.0 T T T 1 T .;rl T T ‘I.—‘ T T In“‘l 1
00 05 10 15 20 25 30 35 40 0005 10 15 20 25 30 35 4.0
Spatial frequency (cycles/mm) Spatial frequency (cycies/mm)
¢ Fuji CR system 8x10 (inch) d ) _
= 1.0+ 5 0.6 MR = 1.0 Fuiji CR system 14x17 (inch)
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Imaging Characteristics of Computed Radiography Systems
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Sora Nam', Young-Jin Lee*!, Hee-Joung Kim*'

*Department of Radiological Science, College of Health Science and Research
Tinstitute of Health Science, Yonsei University, Wonju, *GE healthcare Korea, Seoul, Korea

With recent advancement of the medical imaging systems and picture archiving and communication system
(PACS), installation of digital radiography has been accelerated over past few years. Moreover, Computed
Radiography (CR) which was well established for the foundation of digital x-ray imaging systems at low cost
was widely used for clinical applications. This study analyzes imaging characteristics for two systems with different
pixel sizes through the Modulation Transfer Function (MTF), Noise Power Spectrum (NPS) and Detective Quantum
Efficiency (DQE). In addition, influence of radiation dose to the imaging characteristics was also measured by
quantitative assessment. A standard beam quality RQA5 based on an international electro—technical commission
(IEC) standard was used to perform the x-ray imaging studies. For the results, the spatial resolution based
on MTF at 10% for Agfa CR system with |.P size of 8X10 inches and 14X17 inches was measured as 3.9
cycles/mm and 2.8 cycles/mm, respectively. The spatial resolution based on MTF at 10% for Fuji CR system
with |.P size of 8X10 inches and 14X17 inches was measured as 3.4 cycles/mm and 3.2 cycles/mm, respectively.
There was difference in the spatial resolution for 14X17 inches, although radiation dose does not effect to the
MTF. The NPS of the Agfa CR system shows similar results for different pixel size between 100 xm for 8X10
inch 1.P and 150 2 m for 14X17 inch |.P. For both systems, the results show better NPS for increased radiation
dose due to increasing number of photons. DQE of the Agfa CR system for 8X10 inch I.P and 14X17 inch |.P
resulted in 11% and 8.8% at 1.5 cycles/mm, respectively. Both systems show that the higher level of radiation
dose would lead to the worse DQE efficiency. Measuring DQE for multiple factors of imaging characteristics plays
very important role in determining efficiency of equipment and reducing radiation dose for the patients. In
conclusion, the results of this study could be used as a baseline to optimize imaging systems and their imaging
characteristics by measuring MTF, NPS, and DQE for different level of radiation dose.

Key Words: CR system, MTF, NPS, DQE
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