Computed Radiography2l
J|= o2

L% 9

= s = =2 (CRE 7129 Screen/Film type thAlo)
F4A g3 A4 (Imaging Plate, IP)S A3
o AAste, %4 3HImaging Plate)d] 349 24 3
Bl Laser Beam$ FASY JAABRE 534 H
T o974 9ojA analog ATE P-M Tubed] A
digital A8 Wt FAAHZ T Laser printerd
o] &3t printd A, Optical diskd] 23T 4 Se
A28 ol

2. CR @'d%d] TAof g &%
1. Cassette type
2. Magazine type
3. Built in{on-line) type

3. CR M 39 - 28

1. Wide Latitude
1) 13 2908 ZRN ARMA 2A} AG
o & Ao| shsein.



[&a]

. Digital Datag Data Management System¥ Ll
3 A

. PACSY 3439 digital data® 3%

. Under/Over Exposured] 93 2)&Ho)

> > ko pu MR
[<3t
<

. Position ¥ collimationo] ¢ o] ¥x %o

. Conventional system&.t} Ag] £%7} L}

Computed Radiography? 7|12 o|2

2) Imaging Plated] 712% X-ray 44¢ 242 . 4, CR system 9 24
Laser2 FASIY 9128 Xray 548 2%
sof 49d Y4 EE ATen * 1. Imaging Plate (IP)
3) 189 2902 1 99 Findl 2 4 Ao
s299 B0 HE XA 2270k Py dEE Aoe
15 2T 240 9o 71%d g4 3UdT A 12A A2 AN 9o $2AS B ARL ¢
Ha 44e 438, 23 |39 GT $98 Bl
B Aoz A3 45 £8% £ 4 XA 208 39, 244 vl quA7 d¢ 49
. Image Processing® 53 £& AL 9o A¢t ol AAY Laser2 FASIH 24 o] 2450
o ABLE =9 4 90, % XA ouA7 A9 307 e P P

=
[
=5
of
—
=d
;O

V= 2 XA dquAe U A
Optical disk¢] H#& & 9o Fimg B g,

0
2829 4 Ay

al
[

stk

oAt

o

o CR Fimo] g 9Aloe 4L 7

Lo

=3V
u
~,
o
o
oX
_©,
2.
r<
N
b~
i,
ol
o
o,
N
e

=3
>
ox
ol

ol
R

9 computerd Y&H AR A density7}
A7

29 H9o e mode selectiono] ZE HYL

k=4
A% density7t 94 imageE Aeth

CRAAARY) Q4F0t SbEol AL 8] HelAg . R X

1) B33
e S oWIE 7 AE A9 A A7




OxXE 3% T¥X], Volume 3, Number 1, 1997

) 3) AAA
Protective Layer ) . .
Emulsion Layer Pl Wd 9B Fy £H0Z
I(’&iyester %:;se ?*Ei 33%2“%% E—Ejﬂ %Yﬁ %%
ve~-tinte
o R ERIDECIE L IREY:
Antihalation Laver s
Protective Back & THL gt ARASY AR
Bar-code level Cabon% @_ﬁ_z PET fl]m% /\}%%
oA L4 334 3
9 SWAY EHOEVH HAES HE U AR Laser lghte] UAZ WAL 222 9 44
02 Ly Y WHE dd 2% 5o £3F AdEg Hdgt
$EE AR MY B Xy 48 29 A9
2 WY, AY EF FREAAY nEHA @A 4) Backing layer
&7 g8 Futsle Bodr 223 88 Z4sy o EnergyE ARSI ol53E Fo PEHY UL
4 EARGAE B3Fo] GEFE WS B E3 A8 Fo) e Polymer FimE $A EE Hof
A2 % gl k!

2) 44 Z (Photostimulable phosphor)
FA4ASE BaFxEultee T8 7718589 v
ERY 73“”?] FAHO] AAA Y] 1UEZ FA
108 X-A0] ZAHY X-A energy s
A OA 1 SHd S 2 524
A% gAY XA energysh HjAslE We dae
1 %Z Scandte] A FEd,

5) Bar code Level

P9 1% Wa7} IPAT Bar-codeZ 71250} 9
o1 Bar cord readerd] 93] IDTY AEY 1PY X-4
AR7F CREA S 93]+ Matching® th,

:15!

oZ".

W 98H

Keray, A4, 4949 ATE wod 1 A2
SHIE 41, 2Y, 4948 B

1.9 = Emission Stimulation
N /\/\
. | | | \
L4 T T
300 4040 588 600 866

Wave length {nm)




UAE oAz 4
Phosphor, PSL)& %at2 o Y& #44 ?“0]3}7
o 594 g2 g3 HU4 A9 HadAL
TARE £5 AL 24,

lodine®] 7}H Newer storage Phosphors Lower
Laser energy Ab&o] 745 (BaFBr:Eult, BaFCl: Eult
BaFl: Eult)dlth o] BaFX:Eutya:= dHi 270
5-10mmAEolm o AAEL IfY U WE 599
nom FAASY ToAE 5L F4
P= /\’\i/] 7LT:§ 7H/\10}}E Lo—. ] A=
o AHEE 2059 PIHY F
Aol e BH s,

A4 FAAY B4 44 390mmy A o),
7143 4L 675nm AMolth CRAA A o)
o 4R X-4 ABE AT e §4 239 3%
0| ﬂﬁmoi 238 4 3}3:_% 283 dold 9k

A& ofmA g S/N HE £07] 915 BQalth,

rl

Computed Radiography® 712 o|&

* Photostimulated Luminescence (PSL)
A o3t £ q7)g AGM ZAF A9
U S T
33E, AE, dololRr, §4 M E
24 GFEAE WEHAL dAs
Ao oty L&A °‘EP
%7) Z}%(lx}f’%ﬂ X-4 )91 3

3
N
>
>
o
o
1R

(o3

o
s
«
ek
[l
e
o

N

1
Gl

~
2
it

Hot

>

iy

4 o
f

©

e rlo

o

=5

o>
Ao,
e
ox

°,

lo gl
b
R
ne
<

= r \°
=
_©,
1->J
ol
e
=
S
S
=l
=H
1-1

x%gy} x{x} g: A

ag 498§ PAAd F

Bl = PSLEH B A2
E !

4§ &+ BaFX

%+ 9 g
Eu?*(X=ClL Br. )7} A9 Holxth of £42 ¢4
HAd g BE g2 Fo M 2E PSLE €A
gk o J"E 34 HAAY 71dQl PSLY
energy level & Hol £ 913}

olg) 189& Storage phosphor?) FAOZHH o
FEHE 354 7)dd ded AHd Aol

Storage phosphors] {42 2 P& o] Y@ sl 3183 714

.X:w Enaragy & 2

= Lnergy 8 ¥

Hi e e
subsequnce < =

780nm
X-ray
BaFX:Eu * BaE*X™Eu*? + ¢ —=BaFXEu*?
[
BaFXEu —~ = JjAlIR

M W= (phosphor
(390nm)

BESN) +BarxE




UXIY 3% ==X, Volume 3, Number 1, 1997

LAY BEe A9Me kFHW Eultol BtE
W3 A AREe] e

2. A AL Fluoride centers(F+)d T8dt},

3. X3¥ AAEC] subsequent exposured o] &3
oS4 AR 7 93y NBHOE WS

Ath (phosphory] W& EA)
4, B28 HAEo Eudt EAE HEo} 90

* phosphordf A9 54 BARY 2L Tam sec
light exposure OFoflA] o] Fol AT},

Imaging Plated] 8]Z

1. 780nm®) Semiconductor laser beamd) I 7T E A
Yok ainf, A=S wore o F2ujne o) &
o] £ 300-500nm ¥ 919 YS Faof F},
'SOM}L%"H YPEE 780nm9| laser beam)
4= Opm secol)o] HAA B2
T RSN Y wEAT

3. #9 ¥ Imaging Plate: AAIZHBAZ o4 #
J

o0
O

-

=0

Rub n

2L

A =

o

-
=

9
=
=,
ge!

mission Time©] Zrofo} 3t}

AU Emission)?] SHARL E

ox

X-ray7t ZAE Imaging Plated] Laser Beamo] %2

oz = Ao ofy
ﬂ oe 1498 [PE
CRAA = F83tth
o] ol 3

1 ] 1 - 1

i i Ll i

L 0 10 20 30 40 50

Imaging Plated X-ray $+AHEY

JKeV FHAN FAE FFE Ba¥A KFTT

o 7198 Aol

0.9

Fraction ©8
0.7

as

ol 1
Quana o5

0.4

03

0.2

10.120 20 40 50 60 70 80 90 100 110 120
RK-ray photon enegy(KeV)

Dynamic range

93 7o) 1:104 mRY X-ray dose® W94
AAMol £t} wide dynamic range’} A 90|
2

ﬂe AIE AL Y

I

Loxe 4

[+
—



Computed Radiography®] 7|2 0|2

P
100000}
Interssity 10000 yd
1000
100
10
1 } i L 1 i
¥ 1 1] ] 1
-100 <10 1 10 00 1000
Exposure (mR)

T 9t

1. Imaging platex x-ray ¥ ol A9 A, ZopA
2 ARFIAA T aray, frray, AT 2 E
chmoﬂc kel oAre HY 2 AR 4

oo
o
LG

-

A

L

—o

oko

$el
T At
R Im

(‘1 tlo rlo

>

ok r

|
stk

>

Fading (%9 Z4)

2 qyAg F4a0,

CEDPIEES T )
gox PAAd £F Heof Y= 2
Aol ks 929 9514

aged] 2% A& A(small b
HEA o2 e Aol BAsEY o 1P}
AR AZkel AAY, AoluAAd old) A7

L= Ay

aTal

=

S
K

AR
g

=
3 5.0
Eog}gm

2

block spots) ©]

PYL 100
Intersity o, —
Intersity
10
5
1 1 1 !
¥ T 1
0.1 05 1 ] 10 5

Time (hx)

2, Image Reader

Image Readert v Cassetted A 4" [PE 7y of,
NZ & IPY 2838+ Feed Load%. 72 PY Back
up 717F 9+ Stacker®, [PlA XA oA HHE 9
of e FgE Ipof ol Sz XA dUAE LA
J_Hj— %_i ;Lxggqo} ol;} oﬂALx = gjlo{ "H

FHFAN T Lasers BUA FAe A 71+
P2 AUetA wdete g 717 dg) o5
. Laserdo] 9@ 244 FAE ain, PAAY 3

A7 Ao g W
7} Age A/D W8] 53 £ 10 BitE Digitaldh
X% Image Readerf& A ZAA @A g0

fo e rlr
oL

=V



X" @ =2X], Volume 3, Number 1, 1997

photomultiplier tube

> amplifier

Ana!oiz
to digital

converier

110110811001001

Aol dAH d4ge] Semiconductor laser beam
(675nm)o] FAF HH G4se] A% Hox X-4 A

el T 1 4Y& Light
AN B
AZE A7) AEE WHNIIZZAAH 2L A7
o o}g21 ATE A/D convert’} WolA tjxE Al

3.2 ¥3IA A image processing 3t}

Construction of the image reading system

2

(2)

=
B
Hu
>

Aqse

utormodeE Jof Y&
ol #Aglol ¢4
ot} Auto-moded]

A 248 g

=

p .

S 4UE Patterd)

29 299 Y8 £ 28 3

histograms HF 9 whdo 7 3
et Ao wed, 1Po 234
28 4059 Leveld,

RangeE® 97, #39 Reading
s A4ar

g AFHLE AAde 7 3FE AL
7)o E Auto-mode (histogram &]41¢|

9 ReadingZ7&

f
B
%
_?L

4.
9% 3

), Semi auto-mode

Contrast

= NoA A
7 5o HH38 A7, okdl9 Step

Scanning3te] Imaged ARE o

Laser Unit Specification

Class i1b
Medium Semiconductor laser
Wavelength 675 nm
Maximum Output 40 m (CW)

3. Image processor

CR System& AZALYSt FHFASY FEE 3
A Rx A V5E I U o] 5
A AZ 2 FoF A 5L Control 3
24, Digital ATE Adrh 1% At Y83
W&ol Image Readerd] WAHo Sle A&
Hardware o wet 4da2 9o

Contrast enhancement % spatial frequency
enhancement el 7152 533, Image subtrac-

tion# Image addition 127 Functional imaging® 7}

For improvement of stablity in
image density and contrast

For improvement of diagnostic
image quality




rlo

B HAEAE oA Frh

A9 TBAN BelARol CRY G4 Ag 75
A F A ERE U F A

st BRE 199

T FueAgg AZA

{image enhancement )t

49 A 3
29|

Bolt,
T & dynamic rang compression (DRC)3} 1-
o] H=0|
FAH%g. & o2 EEE EDR (Exposure data
recognizer) 2 4# A EWE Image FA o]t}

o] EDRE density$} contrastStde] £do] 9o
MEd A4S Tsd of 22 7158 944 85

$3 manud] E£3E¢] 9

dimensional unsharp mask processingd] 7]%

fifo

4, erase unit

CRE 1A 4A% 24 242 JYed 17 A7E
1 stacker 2 IP7} A% g7 A
of 3o, 23 27AE 1 stackerdlM Cassette® loading
70 Ad gatd odd AAg da] JgMaE
high-brightness| Fluorescent tube® Light source®
A o) BudlE A4 Cut off flter’t Fluores-
cent tube®tel AAe glorf IPE of I E ulg o
o

Image reading$l &

5. Image Recorder

UAE N3E ofd2T A3z A4S A7 3o 9
Ao g 9] 93 Fim$¥ R Acousto-ptical modulatord]

93] W8 ¥ semi-conductor laser Beam< Scanﬂﬁ}

LR ME

Computed Radiography? 7|8 ©|2

Z A& laser beam spote FASY A ASE

439 71584,

Image recorderd] Bl 2 A2 digital signal& o
714 A/D W T2y 3Rl o O ohd
21 NIE laser beamZ T AT E #WEH o] HFo
7129t} lasers @4ao] 780nm¢  semiconductor

1%L I22 semi-conductor laser? @ A
o B3 AY 2Ry AW e A4 7% 2
Folth,

FCRE 199 ZAE 129 Filmd 942748 & 2
279 94 299t} o] double output CRY ¥
29 9 Olﬁ}

Wide latitude 942 1P A9 &
FHNEY Al o Bt thed DetaiFJr shape?| 2
Ao e B A 0 detald FY3 lined
pulmonary fibrosist chest tumorg 417 {J_r%f & 59l
A @tk narrow Latitude film screen systemo] A&
Chest mediastinum 7& region® 97] A9 &7}
S o 24t SR B 4 g o9 ol
processing® CRAAHE Film screen systemBTh # g

22 ARE = @A Alg dth

=




Oxg @ w2lX], Volume 3, Number 1, 1997

ID

close to

Processed image

conventional X-ray film

i D Information i
i dose
o || e
Xtav film

] D information

[ | ID information ]

Two - image display format

One -image display format

CR& Image film

Hard copy on film from to Laser printer

Reading size Image Reduction Rate

inch system metric system one image Two image
14°x17", 14" x 14" 35X 43cm, 35X 35cm 1/2 2/3
10" x12" 24 X 30cm 2/3 1/1
8" x10" 18 X 24cm 6/7 1/1
18X 24 cm mammography 18%24 cm mammography 6/7 1/1

Imaging Plated Recording,

Reading, ErasingCycle

1. X-ray Information Recording

IPE X-ray Exposure(13 7)) %] Laser Beam
ZAH2A 7)) et AOE Xeray ZE v e 37
T3S Holg §4% XY At HEY X-raydB

7} Memory® o] 1 AHE Wog AZdr

2. X-ray Information Reading

PE o4
Algt}, Image

FAE $83d 1 H9] savit 4
Readere IPE 3 W0 g o] FA|7]H

0
4173 lﬁ%‘foﬂ e ?& Laser Beams FAF AJA 2

PE 7MSAE wEogH =49 X-ray Energy
= 9o
f=4

AL Tk WA 71EH X-ray



For improvement of stablity in

For improvement of diagnostic

6. IMAGE PROCESSING

919] 182 Image Readerd| A analog data® 32
WEE AA digital dataZ 3D signald Az e=
42 W A9, 08 o Ak A
AA laser printerg Es)A filmeZ Z¥o ¥AY
PACS system® 2 7he AEZE Addt)

1. EDR{Exposure Data Recognizer)

O AL

XAl g e AE048e 798
ImageE @A},
Q@ ¥¢
XA 849 Histogram® #Jv)5 (2959, &9y

H)rt S48 pattens 223 9lo] o} 2 o] &gt}

EDRE3M

=
S

Computed Radiography9 718 ©oj&

—» | Image Histogram 34

# 2 Image datad oE 44 Q, Q3 W3
A4S, 4248, |77 | (g 99 7
w9 2H)

s + Xiay exposure
EDA npul , (phosphorescent emission of 1P
i !
I

f
E£OR output | L e |
1023 511 I

Image processor

Nonfinsar gradation
appropriate for thora

%{%é”xa
e
]

@

of F HAE Adbe 49 1-108 oA HA
£ B9F=d o[ (R system 9 4
RR993 2EE PIA7IE gy,

B F2AF2H © IRD(Image Reader) 9 input} output
S e Aot IRDE AE5A0 7 Z44 echanism

o 98 image@ o W 7HLT BEARE EA0
ot ofAL [PY 7]2H imaged R (X-ray dosed
imagex‘ 299)el we} readingZ o] ARAH,

¢}
AN readingz2 e £ XNFF F

ex 1) o
]' Oggﬂf% E’_O%‘FE]‘
A9 readingZ AL e XMEF YL A

reading® % E’_“ IPCZ HUA A Ews 728 &
A& vt

" K 3AHEH

output® #AE

[PC(Image Processor}d input
Uepdth [PCE At 4ere image




X I e@x], Volume 3, Number 1, 1997

g iﬂé}hﬂl o) RE 27 £9H processingd &
Ao

(Gradation, Frequency, Subtraction)

IXIZW':'D‘i . IRC(Image Recoder)E B U image
signal& TH convert(A/D)5 o] AzZtAd AR &
o o AL XAF I densityZ Wehted, £3), CR
oA g8 fimd E4IME XHFS densityd] @
AL AdAel =7 JlA 25H0E HAEY (9]
J8gME YeA @), o] AdAHEEgA

output radiogragh® EAZ M| Ht} walA, (R
system?] SA1F A conventional radiographd) E4 %
A3 24 image 993 XA we AEHO

Z34y.

EDR Algorithm & &
- Auto Mode(histogram mode)
«Semi Auto Mode(average mode)
* Fix Mode

® Auto Mode
histogramo w2k th& 3} ZHo] Yy oj ),
“Auto 1 - head, extremitiesd] &

(bone#} skin B9 ARE BADY

L8 histogram

direct exposure
soft  area

bone | lssugkm %

e
H

S2

S1
. X-ray d
{Histogram) ray dose

Sl:skin9 Hoidgy d
S2:bone? HAYUFF H

“Auto 2 - chest®} abdomend]
(bone, 9F22 & HAY

- skin7tA] BARSHE=

2838 hitogram

AL contrast?} AstE T

a direct exposure
SO/ area
tissue, .
e | poneSin ¥
S2 Si
X-ray dose
{(Histogram) ray

Sl:soft tissue? HUwaF d
S2:bone9 HAWFYF H

3 - 55 Agldd 543 Histogram (ZYA
g AHE A8d 2YA P FE W) 98 49)

Cogdt!’aSt direct exposure
medium o agea
tissue gki
i skin_/
S2 S1 X-ray dose
(Histogram) Y

SL:3719 HgdgE A
S2:contrast mediumE A3t 719 HAUYF A

“Auto 4 - skin¢ FRE B

(I +& %9

98 Histogram

~Auto 5 - boned AEE R/ Y8 Histogram

ERE)



PRIEF(Pettern Recognizer for Iris of Exposure Field)

collimation
area
film area

on collimation

collimation

=~
gp ared S1

Computed Radiography®l 712 0|2

@ Semi Auto Mode {Average Mode)
Image datadld 4o AHe BFAE AMste 7
TE AAs

@ Fix Mode
ZGFSvtth A4 ol EparameterE A48t

5o film/screent 3 & 24 & Fojopdtrt,
2. IMAGE PROCESSING PARAMETER
FAIZAYE CRY A FEY Y RE 34T o A

AL o Agd 9lof SAFE Parameters o
o THAR FAEH St

34
AzxYe (1)
l l Az t“
- HAF54H 60
s

EE RN g———! 94 Type R ;

FHAZE RE)

Contrast Processing

EATAY A & AZAD AW 74A 84
+ GT(Gradation Type) - AZAY £7
- GA(Gradation Rotation Amount) - 342
- GC(Gradation Rotation Center) - 3] A ZA
- GS(Gradation Shift) - HA&FA °

ra
Ao,
ot
o2



Uxg % =], Volume 3, Number 1, 1997

x1
Type g & Contrast 3%
A4S BEEE 2 HUAZIA 28 394 PaA A near
5o At} (image enhance)
B-J AR 2HZ ZEAOZ WA AT HAYH R X Non linear
ERE L=2294 fim/screen? Rx fim¢ 7v}&t %6}71] 54
5% 5380 4l 902 e 5o A9 B 299
}‘9‘. E type: chest &
K-L narrow contrast %_‘li subtraction image®] A& Non linear
MO 3938 9 43399 242 He) nea
N TEHse 7150 B 29 d : stomach Non linear
0 bones H7]9%. L=20 oA film/screen system® Rx-OH film Non linear
9 Az fAET
P 22§29 28 $99 de4 438 A7 HAEAZ Non linear
L=209A film/screen system®] HR-S fim9 AZ% A8t}
G4 (film)ol EHEE &8 - Rt image © linear contrast type Lt image : curve contrast type
v 162579 Typel® EA(E 1)
GA=1.Q
iorgg:z:t €——CA ¥15} & O GA
signal ) )
A S MY contrast A3 o] 10 Bt} AA
99 contraste £7FH H2 (0.1)GA)L0)
el 10 ¥dh ZAHY contraste Z718HA 97 (-
= (L
input image signal 0.DGA0)
A GC ® GC
vGs IAFIA contrastE: W3k AR #AYGAA
1 558 HAIA 4T EYFEE GCAAM dAeH
GS>0 GS 0 GS<0 comtrast®] W32 GAAA WA =
output
image @ GS
(Dg:]g??&lf / / SAFAS Bl olFstd Density®] W3E U
o7t
> LA = o 3l al
input image signal Y BT A 23S S WA GSA A 23
3 429 FLE A § (GSE W A9 u




Computed Radiography® 718 o2

contrast® WalA H& o)
¢ gén

. GAYA contrastd] 2A

Spatial Frequency Processing

495 Control AL 23
film/screen systemd] 9&td FaA5e $HE IFH
of osjA ZekAth 28y CR systemel
< 992 controldhE Ro| 7Hsdid,

e Ae

Scanning

L1

posifion




Oxg F4 22X, Volume 3, Number 1, 1997

RN #| Frequency structure anatomical part
0-3 Lower Large soft tissue of the bone nodules in the Lung
4-6 Medium Medium Pulmonary vessels, 24 %
7-9 High Smaller Double-contrasted gastric area, bone trabeculars,

microcalcification of breast

us)

,QO_L_,

QL : 2715 01%/;_]@

@ spatial frequency parameter

- RN (frequency rank)

- AL
[

8.3
0

FARZ FrAYY FHOR nsharp A& A
o FdHEs A

T v5)

ERPIEE I EELS

® Fsed 23 WA BA) 4291
4 7289 27 43 4430

2& REZAA RNghol AAY AgRoz 74zs

[

S AT )AL original response level°] 27 g%

ofth, ZZA RNZ

a7 skl o

Z 2 & A~
TEXE #EY 5
o .
243 4 22

- RE (frequency enhancement)

el 5340 7

v

dAE %

Ford 22AEE dehld (00-09 10-16)9
AE A& High contrastd] A REZO] 42242 At
+3e o] o ¢ REFe] UF A9 43AY
artifactsE Z7} A7)4 At

- RT (frequency type)

‘M SN Z digital A1) 98 FERAFE AHS
abled] X, ©| datad] Wil wEniTh 2T e
controlﬁ% Ao Jhgatth REZ Hate Ao g8 A
37} AZEe A% $A9 F2k AxE
Z q7)M Az A5 E AA sed doh
HE Single imagedME A& A3& AL Expo-
swe S ity oW x-ray noiser HOAA H

0. Imagedl e o5& ?-'E‘ﬁﬂr Be X ”O] noise7}

)
| noise’t 57+t EJEP UHW HE TES e
BEAE Y typed HY A
250 RT7F FUd A%Eeoe 2
BB AT SR G A
Atk RT7H VA& ATES E—Oﬂ A2} FANA ¢

o],n_i oM]-Ho] .,—oﬂ o z

T A%
TE dslel gate] FxEE w3 *li’z‘? A= 5
£ 107k 9,

HYEZA CFYP)YT)HU

YEATA VI SHIR)Q



