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tt. DR+ Aol £33 =& dbAEl 9hAbA,
&3, AHAFY obdza AFE XAA
2, zFupalA 7] (gamma camera), AALSIgEE
#od A% 7] (computed tomography detector)
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M XAAA Y Z3tx o] vl st
o] 7bsstnz 7 3
el o}-&d 4 Stz B33 wh gl
FAol A5 TF52FTF EH*P %
Aekstz] fste] Do d EF

4%t wWYoegs Compton scattering
technique,
single photon absorptiometry, dual photon

)

o o iy o wi

Neutron activation analysis,

absorptiometry, quantitative computed
tomography5o] o]&=x 3 glev}, DR o}
ol A& StrumEoel ¢]ste] A= videoden-
sitometry’} 2 2252 %®, Yonekur-
a%?  Lewellens!, Strid®} Kalebo',
Kilebo$} Strid'?+= dx|gd4le] &3tz & 3}
£ (pixel) o] H# A =% (gray scale level) &
veld 4+ glemz,  Fx A (photoden-
sitometry)oll ®]3ted EF-71A e} vzt
o AREAE sbesicha skg .

DR2 el me, A oe FofolAE
Pitts¢} Renson'®, Gréndahl5'¥, Pitts'¥+
DRo] X o}l$-AZFe ‘_‘%}01] Landini'®,
Okano%s'"2 xF#A3le] Acxle, Fuyjitas'®,
Engelke5'9-> ooty Fadwel  zglo,
Jackson$?9E FHTAARAEA ] DRE ]
&3 °4:rL—‘i’——T’—% g ul g}

ZchEl &= DRell
dTe 3 Ao -Erokfﬂlxi% 843
of, Aze XAAAE AE712, =P
715 d#¥AXzZ = DRAANE AdAez
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o @559 Aold, dAFYAY Z3x o
35 At o AA dAA A
713 7o) vlahAH Aol
g o] 2 AL AAstna B AFE AY
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ufe] e},
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1) XAAA#S o d4
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FA (emulsion) M E S zZtz {fE7)7e] =t
A e 733=x  EF(Ektaspeed EP-21,
Kodak Co., U.S.A.)9 A<xHdEL A&
shod e,

XA &y A2 x+= Heliodent 70 (Siemens Co.,
Germany) |31, #9d=A2L 70kVp, 7mA,
TFD 21cmZA, SAUAIAd el A HAe] A3
& Avst=5 sdct. @47+ Pantomat
P10(Hope Co., U.S.A.)olglen] Agfarlel
dyoez HAzA2 80.6°F, 5.5%% .
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) DR x5 20l
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viewer with the
masked radiograph

storage

CPU

video camera

DT2853

frame buffer

VGA board

Fig. 1. TFlow diagram of system hardware configured for the digital radiography.

FAE 512x4809] A=} 256%HA S AxE
2 AYstE= low cost Frame Grabber
DT2853(DATA Translation Co., U.S.A.)
3} o] 5 Alojsl: = 2= IRIStutor Vol.04
5 o] &3l XAAMA 19H 256 kbyteo] 1
Bt A132 AZste] HFEHY vx J Ao
#| 745} o} (Figure 1) .

XAAAE o2 &3 (digitization) & #ell&
Y 2 Abzl 7)o FEwixiel Hdd ZUHE
DT2853% sl dAdez odAsigled, A
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ol ol&3Hct. AR XAAAY o=
Alg el g AR FAldde S3s FA
o= Cololz =AY = zaal AYK/ITIE
o] &3l =, o wolw XAAAS HA w3}
Ao Hztglodel HGCo DT2853 board®: #
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(2) B4R AZ
o +10: BRG] dol $4% AF
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$AG 2 A
. —10: XAARS Bo] $43

Zodr] BEAe] XAMERAA|ZLY ¥
ol &et=Z, sabAol 0.06, 0.10, 0.16,
0.25, 0.3229] XA& zAlsle] XAA}A 549)
T 29T F ol dAEdAelA  alumi-
num step wedge?] 7+ ATt % 44zl 53
& 256thAle Azx 2 7tz 103] ubE=A

skt et
4) XA =ApA|7ke] W Ble] ubE 1/§J°3°Jﬂr
aluminum step wedged] ARE71e] A

A

0.06, 0.10, 0.16, 0.25, 0.32, 0.40, 0.50,
0.64, 0.80, 1.00%9] XAZAAIZHE H&3)
of XA 10=0& 43 ¥, ol HAHY
oAl A A 24T A 1HTFA Aol A=
AE Aoz, T Fole X2 HEFEE F
9 & ook;‘cm.o_g_ 3= ;<~],p],71.—33_g] jq./nc]oﬂoi_g_
Aaetn, of 9% fAYE FHEE el
9.50mm F7& Zt+ aluminum step wedge
o Alzx e FAEH ARAAE T34

250
200
..................................... e

< 150
ke
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&%

50

. A7M3

I Hxo| otEdn &

fio

o 23N

Fe gALGdelA 1.5cm?o] FAAH
= A5t o] & el AA nAAA 1
Ao g 1A% &< 60@]-2— ZAstgEd =

) te G4zl Be e w
A= BYe] FAAL Hrelr] sted P99
d Aol 1.5cm?e AAZAFEE A3}
2 ole YAE WP AZRZE 1003
zRGQEd ol HFFHES 178.71+2.07(p

1

s AbAlel 0.06%, 0.50% 3 1.00x XA
ZAA7EE A Eete] A XAAAF o]9 o
A4 B55& Hbsiad = 0.0629
XAe zA8ge dele dARILe B=
sol A, AokvAF, AxUA, ddEe
stadollA XAdAAY AEF3 dfSdAY B
o $eta, FaFe £5Ee A5
XAApd o] $4-3t5itt
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0] (¢
1234567 8910°75152 53 54 55 56 57 58 59 60
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Fig. 2. Gray level change according to the time elapsed.
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BEFel XA BEEH A eAG
o $agn, Aok AEH BLFE XA
A8 H55o : 1.00%2]

-
e
o
o
=Y
e
L
ta
i
O
T xR

+RY)E 0.9924 AFAT 999 Ay 4

A=+ (Table 3).

Table 2, Average gray level of aluminum step wedge
thickness by exposurs time

st webd XA d R ey exposure time Al step wedge thickness {mm)
AH BEEL XAS AARAIGLS o {sec.) 950 475 245  1.20
© FTAY Aelrh §isla, XAE FHEAM 0.06 186.25 17117 157.33 140,50
e HxRgdel, HEAM|E XAl 0.10 184.17 166.33 145,08 126.33
35 (Table 1). 0.16 184.00 147.33 12075  99.08

| 0.286 176.82  120.83 97.83 75.00
T 1. Evaluation of image quality by score ratin
able 1. Evaluation of image quality by score ratings 0.32 17450 11683 7942 56.83
exposure time (sec) 250
interpretation items
0.06 0.50 1.00
root canal Q 0 10 N
dental caries 0 -5 10 $reo ",
trabecular bone -25 -5 10 :“; o \T\\s\
filling body -25 5 -2.5 \usj
alveolar lamina dura 25 5 10 50
maxiifary sinus Q g 10 o .
9.50 4,75 245 1.20
average -0.42 0 7,92 aluminum step wedge thickness

3. XMZEAA[ZHO] B CIXErAMe] E3
B

HAlalol 0.06, 0.10, 0.16, 0.25, 0.32
XAzAAAztez 42 5ofe] XA AES X
AzApAzhe]  Zrbgol  wel  w]=ubed Ao
aluminum step wedge 2zt Algle] ARz & vl
dlH o2 Ztasloic} (Table 2, Figure 3).

29
L
L.

4. XMZEAAIZIO] mE BHAFHED alumi-
num step wedge2l AlZZ7he] MRiaA

XA ZAHA17+E 0.06, 0.10, 0.16, 0.25, 0.
32, 0.40, 0.50, 0.64, 0.80, 1.0022 3=
XA AR dAmtd Aol 4], BAliG S
9.50 mm®} aluminum step wedge®} Alzx 7}t
e, TeAEY A3 R=0.9965(p<0.001)
22 wHAS 4RPAC A" g
< Y=1.0146-5.2690X 0} ox o]g] A=A

—%~ 008 —+ 010 > 018
~E— 025 %~ 032

Fig. 3. Average gray level of aluminum step wedge
thickness by exposure,

Table 3. Average gray level of region of interest and
aluminum step wedge of 8.50mm in thickness

exposure fime average gray level

(sec.) RO+ aluminum step wedge
0.08 188.83 186,25
0.10 188.67 184,17
0.18 187.00 184.00
0.25 181.42 176.92
0.32 173.67 174.50
0.4 160.92 159,58
0.5 150,17 149,92
0.64 143.82 136.17
0.8 120.08 116.08
1.0 110.42 108.25

* Region of interest
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— ABSTRACT —

A STUDY ON THE READABILITY OF PERIAPICAL RADIOGRAPH
WITH THE DIGITAL RADIOGRAPHY

Kon Lee, Sang Rae Lee

Department of Oral Radiology, College of Dentistry, Kyung Hee University

This investigation was performed to test the readability of the video based digital radiography,
that can be applied clinically, compared with the periapical radiograph,
The experiments were performed with IBM-PC/AT compatible, video camera and ADC

(analog-digital converter). And spatial resolution was 512 X 480 with 256 (8 bit) gray levels.
The radiographs obtained by using variable steps of exposure time were digitized.and then

the digital images were analyzed.

The obtained results were as follows:

1. There was no remarkable difference in readability between the radiographs and their digital
images. However, under over exposure the digital images were superior to the radiographs in
readability and vice versa.

2. As the exposure time was increased, the gray level of the digital image was decreased propor-
tionally,

3. The correlation beween the regions of interest and the aluminum step wedges were relatively
close; R = 0.9965 (p < 0.001).
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