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SUMMARY

The 1image gets through 'spot radiography' in the conventional radio
fluoroscopy which has evolved into a digital radio fluoroscopy with an
additional function 'screen capture'. This study aims to test clinical
diagnostic utilities of screen capture by contrasting screen capture and
spot radiography in the quality of their images and x—ray exposures
used for the images. Comparison between screen capture and spot
radiography was performed both in quality of images and exposure
conditions of x—ray used for making images. The quality of images was
tested in terms of image parameters, 'contrast' and spatial 'resolution'
using images on phantoms. The phantom images were obtained using
Radiological fluoroscopy system (Winscope, Toshiba, Japan) for both the
contrast phantom (Al_stepwedge, department of radiology, Jeju National
University Hospital, Korea) and the resolution phantom (Nuclear
associates—Carie, place—N.Y 07-523, SUPERTECH®, USA). The
phantoms were located in the water cell and for consideration of the 3
typical classes of patient in size, the height of water was set to the 3
different levels, ie, 12cm for 'skinny', 18cm for 'mormal', and 24cm for
'fat'. The image contrast (CR = 1.5~3.5) remained almost the same
regardless of the water height, but was different with the water height
in screen capture. The contrast in screen capture phantom images
varied ranges of 2~4.5 in the water height of 12cm, 2~3.5 in 18cm and
1.5~2 in 24cm. So, it has a broad range in 12cm more than spot
radiography, and is similar in 18cm, but decreased suddenly in 24cm.
Resolution was 2.0 Ip/mm in 12cm 1.8 Ip/mm in 18cm and 24cm on spot
radiography while it appears 1.8 lp/mm in 12cm, 1.6 lp/mm in 18 and
24cm in screen capture. This indicates that the resolution in general
decreases with the height of water and is slightly higher (by about
10%) in spot radiography than screen capture. The x—ray energy used
for contrast phantom images was 261 J, 392 J, 1,726 J for the water
height 12, 18 and 24cm, respectively on spot radiography and was 7.2

J, 13 J, 17 J on screen capture. The x—ray energy used for resolution



phantom images was 12.3 J, 321 J, 511 J for the water height 12, 18
and 24cm, respectively on spot radiography and was 79 J, 13 J, 17 J
on screen capture. The phantom studies show that the contrast was
similar between screen capture and spot radiography for skinny and
normal class. Resolution measured decreased with the size of patients
and was found to be higher 10% in spot radiography than screen
capture over all three classes. But the x—ray energy required for
images In screen capture was not more than 4 % than spot radiography.
The results indicate screen capture uses a small dose of x—ray without
deteriorating in quality of images, in particular, for skinny or normal
body size. It is expected that the function of screen capture in digital
radio fluoroscopy, minimizing the quantity of x-—-ray exposure but
keeping similar quality of images as pot radiography, will be of use for

clinical diagnosis in particular pediatric radiography.
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“screen capture” 2} 3t} screen capture® GAS €4S W A 2
FA 213 2o FA 204 XA Q7bE= dF+ spot radiography
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Sabe Hmelel, ool ARHE FahW B XA 2ARS gviwch
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radiography @] 979 AL M Fd2 o]&ste] Frbstint. AHEE A”H2
gzre TS Fristr] fst sgolny, Aol Ay Y-S FFT o

Bl AP Aol welstel vhE Y, wE, MNP Az PRI 4
A

ml
_“Lﬂ
i)

capture % spot radiography? 949 A& A E W dxe FFHAA vl
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(b) 6

9 2.2-2 WA FA] Y A AHC] console room. (a) 94 FZ dA=
AW (I=screen, 2=x1& XAsk= EYH, 3= XA ZAF HE,
4=screen capture "), (b) AAF SH (5= IS EASkE EUYH,
6= computer). (c) 3tH (7=%3}8 foot switch, 8= fluoroscopy foot
switch).
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2.2.1 X2t

A AR XA 2 FdSs XA#(ROTANODE DRX-6645D,
Toshiba, Japan)o]th R E= 13 2.2-30] EA8t ok XA#S Q83
© = Coolidge#o 2 HPWEZS 2500CHE7A 71hsto] RS EAYA]
2tk o] Wl XAFhe] nHGS dojFda AHAIE Hol veh =2l el F
=3t] Als XAo] WAt g Azt B FES], 1 &9 Axte 2

HE Az w dxs A FEH o8 1 A W] A4 WHete], 7}
S AY ZEET Al XS 2 JAATE HEEH0] A4S REeluAE AR
EXAE MAHOoR B, 7 $E U o
Al doUA 2 Wata, Al UwAE XAz HEsHA
THA 2 @] el Ay

N

ARANUA S Be, #AE5IHAE Elet 8t Als X9 olvA Eves vt 2
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AR FAUA 7 B GoUARZ AR oy, B XA uxE W
aee A9
E(eV)=hv,,, (2-2)
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I
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_ _he _ 10°° _
)‘min_ eV =124 X vV (m) (2 3)
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3 Ho AUYAE 2o f]lste] Fojrd v} 2ok 2 (2-3) oA

. b R =B
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min 100 X 10

AA7] YA O] oA ke

o}l
>,

E (eV)=hw=-— (2—4)
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kol XA o] Y EE= dete] 100kVela, eRAle] ©AH (W, Z=74)Y w9

XA dHAl g & (Efficient, e) <

e=11x10"°V+-2Zx100(%) 2-7)

X A wkg A= Ad A gk (V=100kV, Z=74) ] thsll e=0.814(%)7} &

o Z xawel dEEE oA of 0.8%o] XHo2 W] i vrix
99.20% EPlel A e

2 Ao AFEH A= 34 12913 Wdolt) 3AF A3k kAol F9 XA #
Fodt o 4% (Heat Unit, HU, € &%) ALY o3 2t}
HUZt=1.35XEXIXT 2-7)

7h "t

HUS% J(Goule) #9] ik th-3} 2t

1HU=0.71J
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(3) AHd A& d=: A & A= (electrostatic focusing lens) = XA #
2% En dY FFuex =9 FFWoR Fote= AAE A& A

=olth. A 5ol oA=7F sd= o] o FAAE AL Ak

(4) =890 192.2-6 oMt o] A= F&EH= AHAM wxtsto]

Al AA S7ksksdl S7FES 508 o) dolvh. 1H2.2-59) Al layerdld &9
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2.2.3 CCD Ztm|2t

o
o
o\

Mgl YYWA FeHE ANFAL mUEe] BolFAY s]=a]

A}
918t} CCD(Charge Coupled Device: AstdEd A2 S &9 22 A

_1

sbal Qlth. CCD& Al 44zt stvelm Myas tiilsk= Al 7d
24 AAojtt, 7EAoRE W ouAE M7 As® ®igteteE A g
AE Edele AHASE7F WE oluA] Ao, 19 2.2-6 (a)°lA CCD
2 dEEeE 4 9 S 29 FFddA w2 ThA 3ol

CCD T&x+ 19H2.2-69 (WelAAH #F tole=, 4 golet, 3 1o
2=, ANIAAHZ FAAH Tt H A5 E AV AR 29 He= 78 dEe
U3 & shve] CCD arrayelli= o278l & vo]le =7} vk, CCD £H
of Zkxgte F > WO ol BleElsh: st Wy o] 7} F tho] e =4
AR F goleto Agd A5 e dop= Aol fx]g 2 CCDhel A<
Ha 47 CCDhx Asts 44 weoz AdA7it) o] frame transferzhil
gtttk 2 % Sk scan lineel #BE= Aledsts 7% CCDol| A=)
©]Z interline transfergtil St} 7% CCDel dE® Asirt As AE7)
(signal detector)ell =A% AYEw ©o]F time delay integrationo]2} 3t
th o] #Ao] EE scan linedl A FHY o Ao sidH= A7) A5
H3lo] o]Fojx= Flojt}, o' CCD AAEL o] MAgFAE o nA o
Aol HAE Fgoer WEAZ|L, e ZELS 9F ADC(Analog Digital
Converter) el o] #}4& &Es7]% stk CCDe 3 WAL HAxlA o=z AA L
o, 7hd & Aolgk % g wWol 50mm FEe AV|EA IE dFxZHT)
T #R #Z2 A7)olt), s o] CCD Fell 4096 xX4,096717k4] E& 49 o
A== 7R Qv vkd XA gl i A712 47 7bsetotd Wi =

)

& sl UAEs A5 Aot BE AR5E 2 944 £ U

o
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FAFE UEH VEY A2E AR Fak S FAEY gdE gl
th AR WA AR BAE UEE 3 AT oEE AF Fgolnw 3
F 94 A (traper) 2 v FEFEo|th, dntdor CCDE 7T F 3+
HA=S0] 9} vgste] 7hAe] A CCD dFe] §&Fs d3e] fle 3
S whEol W7l o] wiEel 7hAol mimxith CCD 7hHete] Fo S4o%
D Foder @ 17%, 1aAE, @ W2 G 28 @ w7 £ ZS
= T Stk
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ZHHIct 5=

i
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2
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o

/
/
LTI P

(a) ccD ZHoier AlAEIe] 2o

2 HOIQC.. '8 HOE

/
/
7/
/
/

=& CCD
(b)

>~
fol
oY
1]
N
(o]
ol

% 2.2-6. CCD 7% (Fg £ 1999)
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23 X HH

B Ao Algd tix% Ay (AL-STEPNEDGE, A|lFtistu g WA
9 9l AR 7#2.3-1°] TS Utk 1% 2.3-19A4 ()& AHY
S 5ol (h)E AYE Yol goz nAags] 8 Alelt. gx: #l
e AL &dFulg o, ik go]l v 10789 Ade=z 5o it
AEe] Fol= 2.5 mm WEH FUFet Qo] 7Y & F9 EolE 25 mm

ojty. 9ol Kol F= whel o] WMEe] HA Hol= 250mm, WA F2

a9 2.3—-1. AdoA AFES thxx 9y (AL-STEPNEDGE, AlFdistuH
Y AR, (@) S99 AR (b)) YoM AAR ez A2 AR,
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Plane 1 A v
A
10d
Plane 2 ? £ V
(a)
A0 A1 A10

| U WEECHEN

(b)

B3-2. dxx Ao 7|gstd Fx. (a) F 109 Ader FAH
= de} &, nWA AldS nde E=olE 7HA
o] ol 10d7F Hulk B Ao ARgE WY

AN de 2.5mm ot} WY IS A7) Y& XA Ao et ko=
ZA E Y, 18lo A A Plane 1 YA oA XA =7]o]H, A0+ Plane 2 ¥
2ol WY 2]F A (B A= B)AA A 10dE dAupst & XA 9

A7), Al, A2, - A0S A 1,2, -+ 10 stkFo] A9 XA A7 2 2n)
3tl. (b) Plane 2904 XA 715 1do] AAYRE ZA S A
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AO =A- exp (_ 101“11)(12561" : d) (2_8)

AZIA fyaer © EO Wi XA 74 Alolth. A" A LFvaS S
St XA 44 A4S Agatel, 4 ARE Bae XA /B BT v
3} 2,

D A A Ads SHF F X 37 - Al

A=A - exp{— Ybygrer + 11a)) + d} (2-9)
i 7 ¥ Ades F3T = XHd A7) - A2

Ay=A - exp{— Buyyer + 2114) + d} (2—10)
i) iMA AdE F3d = XAd 27 - Al

A=A exp{—((10 =3 ) prysor + pgy) = d} (2—-11)
iv) 10 AA Adg 43 & XAH =7] - AlO

Ay=A-exp(—10uy - d) (2-12)

7y Alde] diet A iz g st et XA A7]9 HE 19
Sk ¢ glon, B dAFoE A oA tRE CiE AJAE Fosd,

G.I'p(— 10:uu:ate7‘ ° d)
exp [_ {(10 - Z.),uu:ater +i- KAy } ° d]

= e:Ep(— 10#’71)(11561" -d+ 10Mwater cd— Z'#’water ~d+ Z'#’Al : d)

:exp({_i(luwater_lufll) : d} (2_13)
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7} €k A 2-13¢)4 Ho] Fo], ME] hxEE 4, (FFuFe A ek
AT, pparer B AZFF AF) 9 d (A2 Eo] 2H ] 5= dErd 5 3

o dFrgd =0 A% oAl 19 2.3-3¢A4 =Ask v

WATER. LIQUID

wio or wgalp. cmifg

1073 1072 fings) 10° 10" 102
Photon Energy, MeV

(a)

24 =9 15N AL UM I NUM

wlp ar pgip. emlfyg

1072 1 G 107! 10° 10! 102
Photan Eneragy, MeV

(b)

a9 2.3-3. WA XA AF ek Al (a) &=, (b) EFHE
(http://physics.nist.gov)

&

H JAFelA e g% (Contrast Ratio: CR)&= w7 73] ¥4 H 1t gkel
et Akl Ao Fatghe] vE AAbe 5 vk & ATl R o
dolld x5 CR2 th=3 #Zo] 4 ofdt
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_ Py _
CR—?B (2—-14)

714 Pyt ¥4 9akel B BEG, Pot o A4 5 2 AR Aol o
Sage] Barghe ovl@th CRS XA 4olA £99 spol7h elvht F3ist

A Bol= AE 7HEshs A =0l

2.4 oot HEH

AMFEE e AANS et HE S ARG AAst FFo] drty Al
datA Ad He=AE Ueidle H otk 7240 sAhgrt BeTs s
7b o oFokdnh. ad24-12  AZA  AHEE s E #E (Nuclear
Associates—Carie. Place—N.Y. 07—-523, SUPERTECH®, USA)& HolZ1
Aot I1"2.4-laz WHO ¥ ARlolH, 1¥ 2.4-1bt ¥H B-B A
A AE Gl 728 Bsn @9 R eas 379 ofadd 27 |
o] Wizo} 7} wiEst= A= FAHEH. olE XA FA| AN JEY #t
OF EAHE, I¥ 2.4-1c9 Zo]l 8F TxE /M e ZEue] "t I1d
2.4=1b,colA 23 sk F& 2w et abd, w9 = AAY 2 5W

7} A,
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Lk ]
il
=
& 3
& o

UL TTTTTTITT T
LT LT T

I IT

Bl
1LY

0.1mm pb —» G

% 2.4-1. A¥eM ALg® A E Wy (NUC.ASSOC.CARLE PLACE
N.Y.07-523). (a) &3 Az, (b) 29 (a) °lA B-B 3t @H% - 1
oA S Wk A Fto] AAL o o, AR gk A FEe o}
Aolth @ FEY F= 0.1lmm, st ofa™ e FA= 0.7 mm olH
AP F FAE= 1.5 mmoltt . (¢) 28 (bE Ao r 29 S o ¢
oz S gAds & xd 1=y} 0=oFrhH AEH BHe gF> A=
doz do Quk(Zt s Eel= 3719 He =43 Alolell= 2719 A ).
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e F dol (Imm) & ¥ 7hest |/dox Jadstd sk Ao A
(line pair) 9 =2 Zdstth. Ay JAoAq A% R (Resolution)

ol gt

flo
)
dlo
=)

R:% (2-15)

714 N2 eld® A" FdelA Imm e AE7bsst Ao 5 vt
YT RO =9l Ip/mm=zE R ekt) I E7F 1 Ip/mmeta dbH Ay JA)
oA 1 mm ¥itell HjE A8 7kt A2 47F 0.5mme A2 €3 0.5mm
9l F&o] st Stk AE Aujsitt. AT fho]l ALFF AT FobA
e gujdtt. AH] s dHe o AR (O 2.4-1a)9 FH/%
S 22 ®mI7]EHo vk ¥ 2.4-1la°lA RHo Fxo] #YY TR
6 ~ 5 Ip/mm Atolel A wWigtstar k. e SN =E FHrtskr]l HsAe
A BelE W" el 5719 8 FHo] AWl Jhed Hu R @t= &
ofof st} i 2.4-12 AT AL SN E AR =7 0.6 ~ 5 Ip/mm
Abol & Wzt w] W gt WstE HojFrh

rir

o O
1o
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o
©

o
oo
=

o
~

o
D

m )
o
a

hixel sizel(m

04
3 \\*

o
()
o
b/

0 1 1 1 1 1 1 1 1 1 $I 1 1 1 1 1 1 1 1 1
O O OO - = = — = PN NN NMNDNWW©®W©LP>»>P>P> O
o N oo © N B~ OO O N O 6o — B~ w

resolution(lp/nm

Y 2.4-2. 94 F7]q & AAEHE G4 HU N E (Ruw). AT oA
AEE OAY AR BA] #9 ZAAE B3 34 4 37 0.25 mm

ojm, webr ojEHow JFe Al 2.0 lp/mm Xt} 2o}

O

1=

2

o8 XA @l 7K < = AW ;A E Ruws AWM AR EHE= 9
} )

A (GS sk HA de) o A7lel o8 AYHEnh(E 24-1). #
oA AHgE HA" XA 53 X9 A4 A7]= 250pem 2 EA vk
2 A AREE AuleA A XA GUdelA 1mm dlel 4712 o] x
ot b Imm Wels 289 line pairs7h EAE & Stk & A

o>
1o
i)

AN

Rt
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Nmax7 4ﬂtq, Oé]}:)]-'o/] QEH E‘SH}B]-E Rmax% 2 1D/1’1’11’1’17]' %E} (:]—FXJ:! 24_2) T’q_
ghA 2 A A AR HAE XA T3 AR A2 AR G olEF L

2 Hd 2 lp/mm S 7R

® 24-1. s A-HE = (R) & Wl #A

R (Ip/mm) W (mm)
0.6 0.8333
0.7 0.7143
0.8 0.6250
0.9 0.5556
1.0 0.5
i 0.4167
1.4 0.3571
1.6 0.3125
1.8 0.2778
2.0 0.25
b 0.2273
2.5 0.2
2.8 0.1786
3.1 0.1613
3.4 0.1471
3.7 0.1351
4.0 0.125
4.3 0.1163
4.6 0.1087
5.0 0.1
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3.1 LAAZE fl= 8 Fd

a9 3.1-12 AL gl AHeld Z9st wiE s Hol £ 19
3.1-1°]4 (a)+ spot radiography 97to|l™ (b)+& screen capture 7ot}
IAFA 7F @l vl GO 2 HE spot radiography$} screen capture® 97
of FA o] HELEE H7ME F vk wiAd 4o A FEEE AFRE X
Ao ou|A AHEYS] JejE IhE REYshy] wiZell, spot radiography £}
screen capture ¥7d& €71 918 AREE XAdo AHZAQ Fu SAS v
g A do Y dv Ao AR XA XA 2 = gs) 2
AAh w7A Aol A spot radiography 94 (719 3.1-1a)S& 9& w9 X
A A 242 80kV, 50mA, 0.0038sec, 10.8J, 15HU®] 31, screen capture
Fd (aF 3.1-1b= d= WY =d2 FAE e =3} L 58kV,
0.5mA, 0.033sec, 0.69], 0.965HU®C|t}. o] A5 ZHFE XAyke] Fost oy

31

A= spot radiography G4<S 7] $13l 10.8], screen capture Y= 47|
& 0.69] 7} ¥tk = spot radiography G4 screen capture @A Hth
169 7F&e] H2 ouAE XA E8s FA e 7heiA @2 XA AR
ekttt ol d ARRE XA EAF oUAl Aol O™ 3.1-104 FHAE F
Ak S FJARAZE 9= w17 PAFell A spot radiography 94 (18 3.1-1a)
2 screen capture G (¥ 3.1-1 b)o] AAFSZE ofF5A YEFY T T}

e
o
Hu
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5 Im

: 120
100
G
i
150
100
1
n

(
a9 3.1-1. gAE WA FAl 2 ARelA d vl G E XA 2A
Z7. (a) spot radiography image (80kV, 50mA, 0.0038sec), (b) screen
capture (58kV, 0.5mA, 0.0333sec).
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a9 3.1-22 IAAZE Sl ad e JA EEE BIAETH) otk 1
Holl A B screen capture Y732 TS JAHRS (¥ 3.1-2b)2
spot radiography 4+e] I Azk (19 3.1-2a) Bt} HgAHow Ao} 7k o
2o sIAETIRA JA el Bedt= 78R spot radiography 974l
X 43.11+5.06, screen capture GAFolA 125.64+9.43 o7 EELH =
screen capture F42 A Fro] spot radiography BT oF vl = Z @k

S Hola Qlt}. Pl A= o] Zo]wkF screen capture”’} spot radiography

screen capture PR tisf FA WEaL vk WIE Fo] YagE A
XAe Fag ol @& S gujdt. ol crE v e XA
sto] s E=
o AR eg Fukg W ]
2}, wEbA spot radiography 94 screen capture 97 o v XA F3}

Gl mE &3E AA B3 Yokn T 5 Aok
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x 10

0.5

i 1040 120 140 160

pixel value

! (a)

x 10

%0

25+ 4

ﬂ.ﬁl"

| I -
u!tl 40 1] 80 100 120 140 160
Ex el value

% 3.1-2. YA" wARA FA] #Y 9 (2" 3.1-1D) 98 JA gl gsk
S|A~E1¥. (a) spot radiography, (b) screen capture.
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3.2 i o X =AL =4

B AT AREE HAE XA FA] ZFG0A XA A 202 A =F A
of Ao o3 AAErt XA FA #FHY AIAEE AA Q] Q1o Fite] s A
At G4E 47 Ya Bask XA A AL XA A X #Heh #
A5 a8 #F9 ARt s 2dETh HA Y XA #Y 21E A F
At XA F4o A= nyst] 44 5 ok AAZ Y el AR
oo XA FFEE FHse A Z@shy] "idd, B, g2kA e XA &
T7b ddsttta 7hgEte], A el FARRE AAsh gy QA9 XA
TrEE FHdd oA g2 E=2d 5 FodAE JAATE 7] Wi X
A B Fel A4 sE7F He HHY XA = 20E st A& T3

Fa Aofsitt. G4 FEE ddeHAl FAEH] Sl = XAdo] HAAE
Fsto] CCD 7hulgtel] YAtsts X A%Ee] #3227 ddatas XA ¥4 =40
AR AbF w=F Alo] Ao XA A 2AE AAeRE AAsr] Y%
s AFE 4 A (automatic exposure rate control; AERC) &} AHE =
Z Alo] A (automatic exposure control; AEC)ZE FE3tt}h. HAXE FA

(screen capture) W] AF2¥ 3 Sx+= &9 (spot radiography) ® AFE¥ T},

2 AgoA dxx Ay JAdS 47 f8 AFEE XA 3 FA (XA o A
2—1°4 HOFL, XA 2y #x| 9

A x |z A= screen

2.8%, HE AF
3.2%, WIWk AE: 1.4% o= v Zrh whd Xadde] slg®E oyA o gt
A vkl g &o] AR A FXE Al 7P S, screen capture® FMNS HE5
& AREE XA 2AFES spot radiography 9745 d& wel ¥ 3.2% oy

o e gg AHgAThN ST 5 Ak

3. 7}
capture?] 7% spot radiographyol #Hl&] wFE A &<l

e
P
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® 3.2-1 Ux% #y IS ZYste Bl APl wE XA o
HeE A W
Water | method kV mA sec w cal J HU
level
Spot 87 200 | 0.015 | 17,400 | 60 250 352
12cm | radiography
Screen 94 2.3 0.033 | 216.2 1.65 | 6.9 9.7
capture
Spot 99 360 | 0.011 | 35,640 | 90 376 529
18cm | radiography
Screen 113 | 3.4 0.033 | 384.2 3 12.3 17.3
capture
Spot 100 | 340 | 0.036 | 34,000 | 281 1173 1652
24cm | radiography
Screen 125 | 4 0.033 | 500 3.8 16 22.5
capture
E 3.2-22 4= 99 U= 4 9 AR XA A4 2ot XA
o] FoJ3t o1y X|= screen capturel] A% spot radiographyel H]3| w}E A
ol 35%, HE AF: 2.6%, v|w AF: 3.3% o2 v 2} 7k XA T

FoJst o= tisl] XA A g&o] dAsHA FAEhal 7HYst™, screen
capture® A= FAS5T AFEE XA FAFEES spot radiography 94 €

woll vl 3.5% ol A2 gre AR 52 & vk
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% 3.2-2 % #HY S FYste A AP mE XATe

HeE A W

Water method kV mA sec Watt cal J HU

level

12cm Spot 81 200 | 0.0076 16,200 | 28 118 166
radiography
Screen 81 1.6 0.033 129.6 1 4 5.8
capture

18cm Spot 89 200 | 0.018 17,800 | 74 307 433
radiography
Screen 98 2.6 0.033 254.8 2 8.2 11.5
capture

24cm Spot 100 | 340 | 0.015 34,000 | 117 | 488 689
radiography
Screen 125 | 4 0.0383 500 3.8 16 22.5
capture

33 CHEE HHE IA

gAY AP S aEetdA dizn el s XAd FA #2 9A

3.3—1, 3.3—2, 3.3—-3°4 HojF1 v 19 3.3-12 & AF (2 =

flo
[
o

9

12cm), 1% 3.3-22 H& AP (E =°| 18cm), 1% 3.3-32 H|ut A (&
o] 24cm)oll Whall spot radiography @} screen capture WE%E WY IS
Hol vk & 3.3-1°1A JARAIE §ls 382 A0, B WAl Al AL T WA

At A2, Al A Al A3, Wl HA Al A4, oA 1A Al AL, oA |
A A6, Ay HA A A7, oI5 WA A A8, ofF WA Al A9, & WA
A A10% A8k v (19 2.4-1 %),

2
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% 3.3-1. gAY Ak FAl 295 FE 22 gk i 94 4
XA =& 24 (& AE — & =°] 12cm ). (a) spot radiography

( 87kV, 200mA, 0.015sec), (b) screen capture image( 94kV, 2.3mA,
0.0333sec).
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% 3.3-2. gAY WA FAl F9E FI 92 dExE dEe 4 2 X
A wd: 24 (3% A3 - & ¥o] 18cm ). (a) spot radiography image
(99kV, 360mA, 0.011sec), (b) screen capture image (113kV, 3.4mA,
0.0333sec)
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% 3.3-3. gAY WA FAl 29E FI 42 dExE dEe 4 2 X
A wE 0 (9 AF = ¥9°] 24cm ). (a) spot radiography
image (100kV, 340mA, 0.036sec), (b) screen capture images(125kV,
4mA, 0.0333sec).
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ke APl e Sl dixx: AEe] gL, TH3.3-1004 Hol F%ol,
garol AL A A O 7 screen capture®} spot radiographyols A2 AFSH
Ao yetgd vhE AP Ae FA FYe S XA BV A 20
spot radiography 7-% 87kV, 200mA, 0.015sec, 3mAS, 368HU, screen
capture®] 7% 94kV, 2.3mA, 0.0333sec, 0.077mAs, 10.2HUZ U}E}%:
screen captureolA AFEH XA HFoAs oyx] (J, HU)= spot
radiography 2] 2.8%= AF-g3l%c}.

9 3.3-204 = F el A BE APl et Aol digh, o
ZE W9 9 I, e AR A58 AR, screen capture®t spot
radiography @74¢ do] Mz A9 FAletA Hol= Joz YRt BE A
P A FA ZYs sk XA 28 Fx A4 =71 spot radiography 9
749 99kV, 360mA, 0.011lsec, 3.96mAS, 553HU®|™, screen capture® 7
$ 113kV, 3.4mA, 0.0333sec, 0.113mAs, 18HUZ UWESTE screen
capture S A7l Y3 AFEE XA FoAF oUx(J, HUE spot

radiography?] 3.3%% A}&-3}al Q).

o] wmE ALY BHE ALY Arodes oE=A, vRE A" B% spot
radiography QA2 o]d2 nmlE = HE A A9 79 zpo]E HolX|
%Ak, screen capturei spot radiographye®l B3] G/l Ho] A3 Hoj
A v (¥ 3.3-3). H AF A¢ FA FE= A XA 2y AA
A7 FAL spot radiography® A$  110kV, 340mA, 0.036sec,
12.24mAS, 1725HU, screen capture® 7% 125kV, 4mA, 0.0333sec,
0.133mAs, 23.5HUZ YElSTE screen capture G943 471 $8 AFgE X

A FoIgt o vX] (J, HU) & spot radiography® 2.8%% AFHE3Fal SQltt,

a9 3.3-4% 2 (2-13)F ol&ste] uAHAS] AF4E

Aliket tlz8] (Contrast Ratio: CR — w7 FAgkel oist el 2 Alghe] v])
=

£ spot radiography % screen capture? 395 A
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5

oltt. txx WY FdolA 2 % dixHl= % 3.3-1c AAtL Ut
oA & 4 Qlo] txH] ¢ Wl %ol spot radiographyelA & 1.5 ~ 4
T2 Ay AHgle]l dAskA FA17F = {4, screen capturedl A& A3
A @e}A 3t} = screen capture HHERE W Z& mlE A
olHq& 2 ~ 4.5% spot radiography®.t} & R F7F AP+ 1.8 ~ 3.7
2 spot radiography @} FAFSIZ H|RE AFo A= 1.3 ~ 1.72 F435HA Ia
shal Qlth eokshd, AR FAelA dixnle AV B 9o vke AE olst

oﬁi o

K3
k)
E
AV

ogh

o

739~ screen capturet spot radiography o} AR EAE Holal 239
W3l £ oL IA yeErgth 28y B9 A¥@ oA = screen capture G4t
9] t)xH]+= spot radiography® 25% ool F He oA H3}slar o).
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5
45 -B- spot radogrgohy —©- screen capture /@/ o)
4
35 /@/g/e/v [
4;)3 / /P‘/m
92.5
AN
© -
15 G
1
0.5
O | | | | | | | |
1 R *3 d—— &P 8 9 10
stepno
(a)
5
4.5 L5 spotredogapty —o- saeen caplure
4
35 /e/@//ﬁ
=25
82 W
N e
15 -—=
1
05
O 1 1 1 1 1 1 1 1
1 2 3 4 5 6 7 8 9 10
stepno

1% 3.3-4. HARA Aol whE

Y Gl 3% tzs

(b) HE A (&

(b)

o
ST

| 18cm).

spot radiography

el v (@) vk Ald (&
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ol
=

screen capture U=z

=o] 1

Al

2cm).
A<

=

=



S5

45| B gpot radogaphy —6- sCreen capture

4

3.5

3

25

contrast

1

2
. EI—EI/E/E_E/ . e

0.5

0

step no

(c)

Ao wE spot radiography % screen capture W=

Z% #9 vlm. (¢) ¥R AF (& #o] 24 cm).
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% 3.3-1 dxx Ade] g el hxn]

Water 12cm 18cm 24cm
level

ethod | Spot Screen | Spot Screen | Spot Screen

radiography | capture | radiography | capture | radiography | capture
- Step-no.

C1 1.4374 1.8967 | 1.4782 1.8123 | 1.6054 1.3527
C2 1.5661 2.1386 | 1.5603 1.8857 | 1.6017 1.3515
C3 1.731 2.454 1.6937 2.0472 | 1.6903 1.3365
C4 1.924 2.837 1.8735 2.2745 | 1.8556 1.3857
C5 2.1794 3.1709 | 2.1145 24916 | 1.8557 1.3891
C6 2.3382 3.4495 | 2.2772 2.6833 | 2.2482 1.47
C7 24141 3.73X5 /P RRISL 2.8903 | 2.4007 1.5145
C8 2.5706 3.9999 | 2.4611 3.0948 | 2.5723 1.5714
C9 2.9062 4.288 2.8043 3.3418 | 2.9983 1.6338
C10 3.5885 4.6483 | 3.5964 3.6696 | 3.9818 1.7231

sl AES £ 1 golstA AlZFer stetstr] flE & 3.3-18F I1#EZ=E
1" Aol 1% 3.3-6 otk 1% 3.3-6°4 B 4 3l%o], utE AP A
%"= screen capture 2! spot radiography A% AMZE 243 2po]lE Kol
AT WHA, ®BE AP A = vtE AFEE 2pol 7t okE FUFE o H, BIREA| S 9

N o} Be Aol E wolw gtk
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spot radiography

contrast
= = R 9 =
O o= oy o (O o,

18
water levellcrm)
(a)

sCreen capture

confrasrt
o
n

12 18 24
water [evellcm)

(b)

a9 3.3-6 HxLE #HY gAdA S-S g% (CR)Y #e HEl. (a)

spot radiography, (b) screen capture.

b 2.3 Ao 7Est AAH, 2 (2-13)F o] &3] AP AHEH &F
Mg AR gz Ai-ge] digh o224 gxEnlE AYPe ilefste] screen
capture ¥ spot radiography ¢ XA ZFA} Ao oisl] (& 3.2—-1 %) AXE
 A3E % 3.3-1° AU XA A 202 XA el b e @ A
oo ¥ gem AAtete] A2 = ARESGTE = 100kV7E XAl dtel] 173
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ol dAgstE B2 Ao oA 100keVE F3E3ATE o] &2 o2 AAbSt
A2 kS 3E3.3-20] At Qlvt AAbE o] oy Wk F2 7
3.3—=7°1A (a) spot radiography+ vl 1~2.5, H&43 1~2, v|wt
A 1~22 A dASA YeElta, (b) screen capture?] wREA|E oA 2] tf

Z5 W3le] o 1~23, HEAY 1~1.8, =43 1~1.7%2 = 7A423S 1}
ABI]

Water 12cm 18cm 24cm
level
ethod | Spot Screen | Spot Screen | Spot Screen
radiography | capture | radiography | capture | radiography | capture
Step-no
C1 1.0914 1.0867 | 1.0772 1.0616 [ 1.0532 1.0535
C2 1.1911 1.1808 | 1.1603 1.1274 | 1.1373 1.1098
C3 1.3 1.2831 | 1.2498 1.1971 | 1.2281 1.1691
C4 1.4188 1.3943 | 1.3463 1.2711 | 1.3262 1.2317
C5 1.5484 1.5152 | 1.4501 1.3496 | 1.4321 1.2975
Cé6 1.69 1.6464 | 1.562 1.433 1.5465 1.3669
C7 1.8444 1.7891 | 1.6826 1.5216 | 1.6700 1.4400
C8 2.0129 1.9441 | 1.8124 1.6156 | 1.8034 1.5170
C9 2.1961 2.1126 | 1.9522 1.7154 | 1.9474 1.5981
C10 2.3977 2.2957 | 2.1029 1.8214 | 2.1029 1.6836
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A dz] AL ASR UAE Bv FFEEY XA

3.3=3 ol A|AaFTH

¥ 3.3-3 A4 Al wE =3

dFuEel e XA 3t

ok
o}

KV 2=0ls =

87 0.5398 0.19
94 0.50741 0.175
99 0.472325 0.175
100 0.472325 0.175
13 0.40485 0.165
125 0.364365 0.156
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25

—— spot radiography
—O— screen capture
2 I

contrast
o

05
0
1 2 3 4 5 6 7 8 9 10
step no
(a)
25

—H- spot radiography

—&— screen capture P

contrast

05

1 2 3 4 5 6 7 8 9 10
step no

(b)
9 3.3-5. ¥ AgoM ALg3 txE 9yl 7 Algkol A AFH uE
Tk W3l (100kV). (a) 7 AP (9 =°] 12cm),
o] 18cm), - A% -
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25

—=— spot radiography

—5— screen capture

contrast

05
0
1 2 3 4 5 6 U 8 9 10
step no
(c)
3.3-5. 2 Adofa] AL zxr A 7z AdA] HFHe| wE
Al 2% 2 W3 (100kV). (¢) vl% A& (2] 0] 24cm).
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)
R

o A= F o Ao olstAl defstr] fla % 3.3-28 IFhEE
Zol 18 3.3—-7 olt}. 19 3.3—-79)4 (a) spot radiography: v}
1~2.5, REAY 1~2, vvAd 1~22 A9 dAsA debvda, (b
screen capture? "FE A oA thxx W =& 1~23 HE AY

1~1.8, Hl9F A|F 1~1.72 = 7+4sa

ot
r

spot radiography

contrast
[
—

S,
D 1 1
k2 13 24
warter level{crm)
(a)
screen capiure
3
25 r
2 |4

contrast
(|
=
N

05
0 1 1
12 18 24
water levellcrm)
(b)
1% 3.3-7. "Ux% Hge gig oledor Akt dxx= (Cl1, -, C10)

kel 2], (a) spot radiography, (b) screen capture.
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3.4 Sl HY I

AT g disk tXd XA FA 29 A= 1% 3.4-1 (k2 AY, &
=o] 12cm), 3.4—-2 (% A&, & o] 18cm), 3.4-3 (H|¥ A&, & izo]
24cm) oA spot radiography$} screen capture &+ A5 B|wste] EA|SHL

ATt
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9 3.4-1. gAY XA FA] #3Y9 A2 42 A E Ay JA - ulE A
3 (5 o] 12cm). (a) spot radiography image(81kV, 200mA,
0.0076sec), (b) screens capture image (81kV, 1.6mA, 0.0333sec).
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O% 3.4-2. XY XA FA 29 AR 42 S Y I - BE A
g (¥ o] 18cm ). (a) spot radiography image (89kV, 200mA,
0.018sec), (b) screen capture image (98kV, 2.6mA, 0.0333sec).
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I% 3.4-3. gAY XA FA 29 AR 92 S Y 9 - dnk A
(& ¥9] 24cm). (a) spot radiography image (100kV, 340mA, 0.015sec),
(b) screen capture image (125kV, 4mA, 0.0333sec).
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yALA o] A717F wpEAIE ] et s W G, 19 34-10A4 K
o] 50| AZHA O F screen capture® 92 XA 97Fo] spot radiography®
< XA Gdel vis) AoiAes vtA (A% =4 I4%) vEkda itk
=Sl S s TEAAsIstel Q- 5 HUHSE Ay spot

radiography+ 2.0 lp/mm, screen capturex 1.8 Ip/mm ©°.%2 YElSTE o]

ne

L

S XA @Ay AA AL spot radiography A 81kV, 200mA,
0.0076sec, 1.52mAs, 173.6HU, screen capture A5 81kV, 1.6mA,
0.0333sec, 0.053mAs, 6.1HU ©]t}. screen captureE 3l FAFE XA 3o

Hoygl o 4% (J, HU) = spot radiography? 3.5%2 ARE3sF1 QT

IH3.4-22 IAAAE] A7)7F BE AP aldets s sy o)t
HE AP fddete 29 &AM d2 AHEE WHH G4, 1H3.4-294
Ho] FXo] AlZFAH 07 screen capture® > XA 9AFo] spot radiography
E AL XA Gl vls AR er B (e =4 EA4E) vEda 9l
o b RS Sl sEe TEIs st R Mo 5 HUFE A 3= spot
radiography+ 1.8 Ip/mm, screen capturex 1.6 lp/mm ©°.%Z YEFTH o]
A AFEE XA 27 A AL spot radiography A% 89kV, 200mA,
0.018sec, 3.6mAs, 451.8, screen capture A-% 98kV, 2.6mA, 0.0333sec,
0.0866mAs, 11.96HU & W EFsTh screen capture gl XA Ho Hof 3t
o] (J, HU) = spot radiography® 2.7%% A}&3}3itt.

9 3.4-32 IAMAIZF v RE Ao sl A% screen capture % spot
radiography 3% AEH FAs HojFrh 1§3.4-304 Ho] F5x0o] A7+
O F screen capture® 92> XA 9ArI} spot radiography® 42 XA GAko]
EH 718 AR BojXth O’ld 2 s el S sdEs TEust
skl @Heol = Hrksk A= spot radiographys 1.8 Ip/mm, screen
capture= 1.6 Ip/mmCO = YEFSTE o] 4% o] A AEH XA A7 A4
%7 spot radiography - 100kV, 340mA, 0.015sec, 5.1mAs, 719HU
o]H, screen capture®] 7% 125kV, 4mA, 0.0333sec, 0.133mAs, 23.48HU
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olt}. screen capture I XA FAI oYx](J, HU)E= spot
radiography @] 3.3% & AF&3tt}.

Z2odg adof stk o & Bof, wiE AF] AS dAdE WY I8
25 XF, ARE YHolg k4, X&E9 X (FA HE)7F 550

o AAA HH = 0.6~1.6 Ip/mm W tsf YHoZ A=21 L2
e g#2E g 19 3.4-4a th XFE YA (A WE)7F 4809 ¢
2o A AR e] HFE 1.8~5 Ip/mm Hlel dial] YHoZ A=3 229y I
5 a8¥ O9 3.4-4b vk 2 o R HE AF 9 v Al o)
ZERYs J8W 77 3% 3.4-59 I% 34-69A BHAAFE AHAE 4

SAs Adyes 2" 3.4-7° EASTE. I®elA Ho FXo] spot
radiography 949 s T+ vlEASE 2 Ip/mm, &4 1.8 Ip/mm, H]THA
3 1.8lp/mm, Z12]3. screen capture G4 A== wE AE 1.8lp/mm,

BEAY 1.6lp/mm, B]WAE 1.6lp/mm & YESTH = g gAlo g HE

d

v

e

AE == spot radiography”’} 1.8~2.0 lp/mm, screen captures= ©]
o ok #21.6~1.8 Ip/mm WHE oA Wkt Sty 9A+e ST vte A
oA vlet Ao w ZAFF Astst= AR e

=
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al

1.4
o L LU O 1 IO

CFEEEHE W OBOWW
« BB BRDD DRR RID 000 1
o [LJULI UL WU Uuy Uy UU L w

VAN UMM e

bl | 1.8 20 2.2 25 28 3.1 34 37 4.0 43 4.6 5

o B
(|

b5 J_”HH

oA MY
7 P AT T

a9 34-4. A W G4 ZE9YA - uE AW (5 0] 12cm). (@)
AAE 0.6~1.6 Ip/mm 3t (al= e, a2=3d% #HY A, a3=Xd
Ab ad=al?d o|&2& AR, ab=a2 ARzl st 9 X239 ab=spot
radiography 9A+e] T Zu}el a7=screen capture % xIF -L}C”) (b) &l

s

A% 1.8~5 Ip/mm T7+ (bl= &A%, b2=3A4% WE A}Z, b3=XA G4
bd=al?2] o]E# A}z, bb5=b2 Alde] oid 2H ZFu b6=spot
radiography 9A+e] &3}l hb7=screen capture G2 T Zu}).
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al

a2

I RLIR R RN

a3

a4

ab

UL Uy uyy gy uiy Ui s

ab

'LJJllJ' 'HJJHLJ'HﬂJ'JlMJHJLJJm luﬂu[,Jn'mJUMF"H[HIJLfMme'“ Lt

a7’

YT Y ey

bl

28 31 34 37 4.0 43 4.6 5)

b2

1.8 2.0 2.2
I'Ill.ﬂ'ﬂ II!I jii1l

ELR R

b4

b5

b6

o, e ey iy

b7

HJ T S e TR

2% 3.4-5. sidE AE 9
#4% 0.6~1.6 Ip/mm T3t (al

A}

d, ad=al? o]&% ARz, ab=a2 Apdle] djd

Z 3o

]
=
Ho]'L:— az=3

2 AE (& E=o] 12cm). (a)
3 A AR, a3=XA 9

H 2234, ab=spot

:|:

A
L
radiography GA+e] ZZu}el a7=screen capture G2 Zz). (b) 3l
A% 1.8~5 Ip/mm T3ZF (bl= SIAE, b2=3aldE ;Y AR, b3=XH A4,
b4=b19] ©o]&24 A}, bb=b2 ARHe] st QH 2 ZuU b6=spot
radiography 9A+e] &3}l b7=screen capture G2 T Zu}).
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al

1.4
o L LU O 1 IO

CFEEEHE W OBOWW
« BB BRDD DRR RID 000 1
o [LJULI UL WU Uuy Uy UU L w

A I 0
il e T el

bl | 1.8 20 2.2 Z:mmdal. 0.4 & 37 4.0 43 4.6 5)

= il IIIG_]I ERENENPUN
R LR -AFEY 1E11
ST T T

b5 i

oA Pty

% 3.4-6. AT WY A ZE9Y - uE AlY
AE 0.6~1.6 lp/mm 3t (al= 3L E, a2= =
Ay a4=al? o]E2A AMZ, ab=a2 AR 3 o 2] a6=sp0t
radiography 9A+e] ZZu}el a7=screen capture FA2 T Z -L} (b) &l
A% 1.8~5 Ip/mm T3ZF (bl= 3N E, b2=3a4% WY AR, b3= X’ﬂ 37,
bd=b19] ©o]&24 A}, bb=b2 ARHe] st QH 2 ZuU b6=spot
radiography A2l X 23}l b7=screen capture GAre] X Z234),

(& =°| 12cm). (a)
%‘% AFR D a3=XA o

e

GBS

=°.‘= r{ru
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—— spot radiography —O— screen capture

—
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dl
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—H— spot radiography —O— screen capture

Lo < (ep) Al —
uolssaidep ¥ 8dsulwolid JO ou

4.6
4.3

3.7
3.4
3.1
2.8
23
22

1.8
1.6
1.4
=2

0.9
0.8
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resolution(lp/mm)

~

J_.NO

i

o] 24cm).

HH
il

e]

(

(c) BIRE A
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2.5

/I:
o O w

resolution(lp/mm)

0.5

—=— spot radiography —©— screen capture —A— Rmax

12 18 24
water level(cm)

a4 3.4-8. WEE WEH GAelA

O

=743t spot radiography®} screen
capture®] A% Bl (Rmax = FJA Afo]= (250 um) el oa AW H F74

o A &g
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4.1 A8 ZAI} 29 WU QUAMEQ| 9|9

-1 X< A

oo

2 AT = yAE XA F3 #4 FA oA screen capture®] 84S H
7Vsh7] &l MY GAFS o] £3519 screen capture$} spot radiography A4S
A& vl Frisknh. G A2 gAY FAE AstetiaA] dixEe 4t

= @Al vlastglth £ak 942 Q7] el A XA £AFE Blastol

A Ayl xE+= FHARA|ZE T A o]kl A9 screen capturei spot
radiography &} A EAS Holxm Q. wlE A o= 23]8 screen
capture’} spot radiography Xt} A2 tix%® wWH3ale] 2%o] gL A e
Wb a8y 89 A oA = screen capture 99 WEREE spot
radiography®] 25% oUWl F2 WA wWslstar gty ¥bE spot
radiography 8] iz Aol wiste] wpet A8 WslelA] &= Aoz e
t}. A EE spot radiography”F 1.8~2.0 Ip/mm AFe] 9] 72 7}A™ screen
capturex ©|Ht} ¢kt 22 1.6~1.8 Ip/mmolA W3lsta = Aoz #AZE
At} A EE screen captures spot radiography R A2 A7|7F 7}
Sholl wet FHaets o yehth Aol F4e 27 98 AREE XA H
o] o3t oLy X|+= screen capture’} spot radiography? Hd| 4% FFO =

WS e S gt 9lu,

o]Ake] A}oll A screen capturei= spot radiographye®l Hlal] G4l A (=
T 9 EdE)o] A AststA gow, AdFow we #E& (K 5%) XA T
S ARESt o3t ol fE tAYE XA F3 Z A2 screen capture

N Ao Itk Aol Wte sobe Wdk B WA Huh
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Ao woo g w uE AP Avke] W F85 B8E 5 UL Aow

4.2 = 2EH AF

AzzelA A E AHS 7= o A5 A-H, G4 Ho s =es 42
o A7lel ol A A AREE O Y XA 5 29 A elA =
P HAL] A717F 250 um ©o|EE, FAo] HAUE M T Qe AR 2
Ip/mm 2 AT F Ao AREH R WEHe Hu st Es oKy
A =2 5 Ip/mm 7FA] EZ$Hekal QAIRE, HIte| A& 2 Ip/mm °o|UHE A s
Rk & A dIelA spot radiography?l Hol ¥ E= vAdE XA F34
29 AX7F A= Y s 2 Ip/mm (7FE AE)] AP E F TE

A Aoz YEMSTE HEA screen captured Hu dNEE XA £ 29
AR Ao A E B 10% 4% 22 % 1.8 Ip/mm (vFE AFe A=

TR Aoz dEint. 939 ddidel SRS wol7] dsiAs J4Y A

&
=
ke
Q
—
2

¢

b4

¢

B AN SdE Gl RS AFe] AsAE 3404 AL el
¢ Zzniae Prselth & e 23
e A AYE ol ge HPwot

< i
T T

Ak 2 AgelE Bk el b 7] uiel 2de £ Bk A7
=
T

o

30
xR}

At vkgl o] AgeM ARgH XA FAl #ZY AXAAM v 94
g 2 Ip/mmeltt, o] A2 0.25 mm A7 HA7kA FEs A F
+ 59, screen capture® vFE AP A2 A 1.8mm o|t}. o]

1:
0.28mme) FWAAE TR 57} ke Foltk F o] JAbelN Ao 27

=}
rlo

_
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b lemAEE FE8 RAFT HET GAlA e Wue 7% o 1 cmol

B ARshed A8 BA 54 e,

r
M

Holal QUAIRE, A ghellAe= xfelE Holi Qlvh vlxk AR et 74 A
A el o]&AQl Y% Cl, C2, .., C102 AXte] 7HaAdE 913, XA dd

st XA A9 A7]= spot radiography HH 94s €S #e Xd AFE
Holl A o= Hjzka FAFSE gholth) AAZ XddelA 28R Fake] oy
A gFd oyA e AAEHS 2t odF 50 XA S A 100kVE
A7HP S o HAFHE HA @ ( ~ 100keV) 7HA] ©heFst ol A8 Xdo] Ay
st XA A4 Al E 3.3-304 Bkl ol XA oy Aol whet W3t
ot ek @l XA oy AE 7P EkA s A
o7 Axkst7|7F &oletA gdu =

st7] S8l T Fol AHgE XAY Fukg A
Hefeld mide] Fago wE 4 54l widt ARE
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ol
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= Frrsbe g4 4k B RgE gxs 9§

oo ket F7F W (& S°1 MTF, DQE, SNR ... )&5°] 3lth. &

AT dF AgHHQ 27 Screen Capture®] #8740l sl Hx= 23

Al ZAE AASt Q= Ao 1 9JolE T}t st} screen capture 7]
%

B BAH GBAL BE RA BFR IY WEE YO F1A

= AT ARESE WARA FA] Y A olA screen captures SRR S

W+ PACS A% RUEE BN AAS doF gtk 5 AAHE 7] A=

AAE F e Hejy PACS d¥ ZYEE Hof st 2Hdo] glomz
o] 8= flol7] Al spot radiography el XA s WE o i 9

>
a ~
sk SAo FA AA & = UEF console deskell A 7S WEo] Tow
AALsl=H Ewo] & Aol
4.5 AN &
B oA A& AHRZRE screen capturel €A AAE sty ¢

A AA M e fa FAl BT A e A4 AYE FE8H

AAEt A Aol AAEe] EoletuAt dhrt.
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Sl v AY (Fobel AFsh= B¢

O¥ 4.5-1 YyARE FA] #FYow de IFA  fHoF  (M/3months) 9

Esophagography @Atoltt. 184 A2 screen capture A, >
spot radiography 97olth. IdleA Hol Fxo] (¥ 3.3-1Z5FFH 4T
I Ql50]) screen capture G spot radiography®ll B3] kb o] FA I
st FHojQlth 2y A st 7 G Ao R U e AES AT
PN
T

A A== vl ARt olE 9] esophagus®}t bronchusell Z=A|7}F

e AS T ogAtelA A A XA FAF AL spot radiograph
80kV, 200mA, 0.004sec®]il screen capture 78kV, 1.4mA, 0.0333sec ©]
t}. screen capture®l Al AREH XA FAF 231 ()2 spot radiography®l 5.7%
Ao &3 Adejolvt. AAE Frobell tiE Y 2HoERE 2 AdoM &
AE mtE AP dig XA FA ZFY IS Aol screen capture 973
spot radiography°llAl At A#pel 2 AA| st} dnbA o g fof d4=
WARA AgAdo]l 2 ERE WA AE R G e e ) ]
gt XI@A] screen capture 7|5 WAMA S dEFHE Fo|WA, FAHAY F

d T o A s de 7 e Y= AT S Ao Y "o

X
fol
:\_l‘
b
H
o
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SH2. e AF @D ABs= B¢

O% 4.5-2¢ "HAY FA Z2Yo® 2 94 A0 (M/45. 175cm. 80kg) 9
Esophagography @Ateltt. 184 A2 screen capture P74, >
spot radiography 7Felt}. <ol F#El1oA et FAHA 4 st + A A
AHor A Ad 238 AT e AR vl fARSH XA 24
Z7L spot radiograph 84kV. 200mA, 0.011sec®]3 screen capture 87kV,
2.1mA, 0.0333sec ©|t}. screen captureoA] AREHE XA FAF 2A0)S
spot radiography® 3.3%% w|-$¢ Zt} AT AYS o] L3le] =43 spot
radiography % screen capture® sjE= vFE A FoAY 2H2; 2.0 Ip/mm
4 1.8 Ip/mm o]t} o]EAH O Z spot radiography + FHA 0.25mme W,
screen capturet #H4 0.28mm& WHAZA] F2T F7F A AS YA

ot A0Sk Fd Aol e A7) oF lem©] 2 E, spot radiography

o
=

9 screen capturex MW @S 93l TR ANEE JHA L AT HF
g ok 53] AANE B B ARedA 2GATE wEA XYt EE
Al M7 HQE 4= Q) screen captures AT #Eo] Hol: JAS
=z MHE 427} = Whd| spot radiography s 9F7Fe] AJ7He] 2z <Qlsf

30 2 5 AY. o]¥l A$ screen capture 7|5 YAHO=E uj

==
+ FEA BEE 5 AS HOoE AT
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3. e AF @D lBs= B¢

I% 4.5-3% UAYE FA BYom e o4 Al (F/70. 152cm. 55kg) 9
Colon study 9tolth. ™o A A2 screen capture 94, st spot
radiography 7ol ¢ko] a2 oA et FAFsHAl 4 stdt F+ G442 A4
O% TUE A 23E AT 5 e AR e Ao XA 24 24
2 spot radiograph 100kV. 360mA, 0.0lsec®]il screen capture 110kV,
3.2mA, 0.0333sec ©|t}. screen captureolA] AFEHE XA FAF 2A0)S
spot radiography® 3.2%% wj-$ Zt}. T—Colon¥} D—Colon®] B2 F9 %
FAZE Aol B gter E55A IPH U= Ae #F & F U dxE
Mo 3t spot radiography % screen capture @G7telA HE AP HS
spot radiography”’} &% o4 YEMS-xe] (28 3.3-2 &%), & s 1
Y 4.5-3°4% spot radiography”} screen capture®t} Z+ oA YEY
ATH Hgmsk 3789 AF Ao, vt AFolA, AE Gl i dx=
A3l Z£2 spot radiography % screen captures AE FAFES YERG
a8y afeke FEldM e w719k 29 HiEE vl gl wet Q=T 2
o]E Ho|il Ut} screen captureZ JA4S

o] ztol= YAIHH(LH 3.3-2 Fx) At F719 wigtel uwhet Al

= L2

Hom e drwst Mekshs AL of FAAM HA F F k. AYE W

T =

R

T

oo 710] spot radiographye®l H]

%
o,
12
1o

S o]&3sle] =43 spot radiography % screen capture?] A== #mlE
AFGol 2] 212 1.8 Ip/mm % 1.6 Ip/mm ©|t}. ©]&A ©F spot radiography

= HA 0.28mme WW, screen capturer HA 0.3mme WHW7ZEX FEI

T ok B ZgoA W A7) 0.1cm ©|Ao] =&, spot radiography %
screen capture 942 HH AES & T AN EE 7RI 5T S
Atk F714 2% colon study+ HiWZFo] Wl AT}, screen capture® 974
o] g3lo] W 9 spot radiography s Al EA] ol Ho] HAF AI7HS
G5 ¢ U do Ao R Sxpe] wiwigte] tist REtE dolge e
AR 2HE 9= T Uk
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SH4. e AF @D AZs= B¢

I% 4.5-4 £ UAY FA #Yor L P A (M/48. 170cm. 75kg) 9
Colon rectum lateral G2tolt}. 1o A Aek2 screen capture 974, sldhe
spot radiography %7go|tt. el AJA} (19 3.3-3 FX)O0ZHEH I
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