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I A7 Jiz & Y
1. 97 M=

H A4} £7-& Hole 12749 shghot AR
*}Z‘J(E 1)2 wZIEAl 1 c¢i ZHFFE (Apple
computer, Inc.,, U.S.A.), 15" Sony 318}/ % RGB
2YE (Apple computer, Inc., US.A)), transp-
arency unit’}t F#¥ UmaxAte] Powerlook
flatbed scanner & Al&-3sto] A &slAT (17
1. 94 289 AHE g 2ZE {olz
"Photoshop 25" 213 AHE-sF3ch

Table 1. Selected radiographs for resolution
and compression testing

image disease

ossifying fibroma
odontogenic keratocyst
dentigerous cyst
osteomyelitis
osteomyelitis

squamous cell carcinoma
calcified lymph node
traumatic bone cyst
fibrous dysplasia
osteomyelitis
adenomatoid odontogenic tumor
eosinophilic granuloma

— =
—_ O W oo ~1I O U W

[
[\

Figure 1. Digital imaging system



Figure 2. Scanning with Powerlook flatbed sca-
nner. using Photoshop 2.5 software

2. O &

N AR e 243

o 2] 7}A] WAL 8 E28 Hol: mdn}
WA Azl 12908 2F 2+ 50 dpi, 75dpi, 150dpi,
300dpi, 600dpi, 1200dpie] s =2 AW (2
&2).

[
B 47, A8 A2 FEEF, AHA

ool W9 H7E 24 dpisl ARER 28 OA
S s A7) shwekeh PAARAN T
s ol grrRtk
v WE (A7)
o ulaE wE R

A)

B 22 (%)
5 Enz 7 gEe 999 4Ad B
558 Gg 2ol B2V :

Table 2. Image file size at individual resolution

(kbyte)
image | 50dpi | 75dpi | 150dpi | 300dpi | 600dpi ; 1200dpi
1 77 | 162 | 623 | 2466 | 9832 | 36252
2 101149 § 566 | 2235 1 9008 | 28380
3 78 | 165 | 642 | 2541 | 9992 | 37997
4 75 | 161 | 615 | 2414 | 9152 | 32274
5 78 | 165 | 633 { 2502 | 9916 | 36634
6 74 | 158 | 602 | 2364 | 9424 | 32320
7 78 | 165 ) 638 | 2516 | 9992 | 35500
8 75 | 161 | 626 | 2474 | 9760 | 34796
9 78 | 165 ] 639 | 27525 | 9968 | 35973
10 74 | 155 | 600 | 2372 | 9734 | 35040
11 78 | 167 | 641 | 2540 | 10048 | 37601
12 74 | 156 | 600 | 2381 | 9786 | 36423
Average| 76 | 161 | 619 | 2444 | 9707 | 33440
SD 2 5 23 93 344 2%

(p<0.001)

50 dpi, 75dpi, 150dpi, 300dpi, 600dpi, 1200dpis)
AA=F M A #5FL £oUM 9
A A7|7t 2L sA=E AR

2) ARG e 2%

el umelA g BARE TR 209
q3E Photoshop 25 TgJWg o] &alod ¢F
2F &0 £& JPEG ¢%9 maximum quality,
high quality, middle quality, low quality® %%
ot . Esby] Mo Gdu A a7kA B
o2 &3 JAL Blusl £22 A
3 Aol A7t deA AR dE AF 2R
A9 A F940] QeAARE 3] Pt

SEIEARE BT REE
M. 97 M

1) AR = 243

575 2 AR JIALs 28 u
20t 50 dpiz 20E BT HE BT
A7)+ 76 Kbyte, 7 dpi® /\71111 0312}’_&94 3
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Table 3. Relative detectability of images scanned by 50 d‘pi (%)

image |number| jaw |region| contents| size | border |loculation| origin | odontogenic |expansion| rt resorption| displacement
1 100 | 100 | 100 75 100 | 100 75 100 75 100 67 100
2 B | BB 75 100 | 75 100 100 100 100 67 100
3 o] 67 5 | 7B 50 100 100 100 50 (6
4 5 |50 | 50 67 67 | 67 75 75 75 (6 50 7
5 67 | 5| B 50 50 | 50 50 75 5 75 50 0
6 7% 17 B 50 () (6] 7 75 75 50 75
7 67 | 75| 50 50 67 | 50 50 50 50 5 67 (5
8 50 {50 | 50 50 50 | 50 50 50 50 50 50 50
9 5 | 50 | 50 50 67 | 50 50 50 50 50 67 50
10 B || B 75 7 | 50 75 7 75 50 50 50
11 B || B 50 (] 50 75 50 UG 50 50
12 | By 50 50 | 50 5 50 75 75 50 6!
Average| 69 | 71 | 69 59 69 | 64 65 73 71 75 56 71
SD 14 14| 16 11 18 16 17 20 18 18 8 18
Table 4. Relative detectability of images scanned by 75 dpi (%)
image | number| jaw |region| contents| size | border | loculation| origin| odontogenic |expansion| rt resorption | displacement
1 100 | 100 | 100 75 100 | 100 75 100 75 -100 67 100
2 100 [ 100 75 75 100y 75 100 100 100 100 67 100
3 100 11001 100 67 5 | 7 50 100 100 100 50 i)
4 75 | 100 | 100 67 67 | 67 100 100 100 100 (6 100
5 100 |75 75 75 5 | 50 5 5 () () 7 75
6 s |1 B 75 (CEE) 75 75 100 100 50 (6]
' 7 67 | 75| 50 50 67 | 50 50 50 50 75 67 75
8 50 |50 ] 75 50 ) 75 75 75 75 50 (G
9 5 | 75| 50 75 67 | 75 7 (6 75 75 67 75
10 100 | 100 100} 100 | 100 | 75 100 100 100 50 50 75
11 100 | 100 | 100 50 100 | 100 75 5 50 75 50 75
12 7 7 | 100 s w75 100 | 100 100 100 75 100
Average| &3 8 | 83 69 77 74 79 8 83 85 62 83
SD 20 17 | 19 14 19 15 18 17 19 17 11 12
T 944 7]7‘:- 161 Kbyte, 150 dpiZ 274 £ 34562 ZtZt 50dpi, 75dpi, 150dpi, 300
@ 9azel BF 949y 271 619 Kbyte,  dpi, 600dpi, 1200dpi2 2% JA4T A
300 dpiz 27 z:s} Aol W AT =) B=o]t}h. 300dpi, 600dpi, 1200dpiE 2738 4
= 2444 Kbyte fth. 22X 4E BEFol 100%2, A F=2
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Table 5. Relative detectability of images scanned by 150 dpi

(%)

[ image |number| jaw |region|contents| size | border { loculation| origin| odontogenic | expansion| rt resorption | displacement
1 100 | 100 | 100 | 100 | 100 | 100 100 | 100 75 100 100 100
2 100 {100 | 100 { 100 | 100 | 100 100 100 100 100 100 100
3 100 | 100 { 100 | 100 ] 5 100 100 100 75 100
4 100 | 100 | 100 | 100 | 100 ; 67 100 100 100 100 100 100
5 100 {75 | 7 75 5 | IR 100 100 100 7 100
6 100 | 100 | 100 75 100 | 7 100 100 100 100 7 100
7 67 || B 75 100 7 » 75 5 75 67 YA
8 B BB (5 | B 75 100 100 100 75 100
9 7 100 15 (5] 100 75 (5 I5! (5] 1] 67 7
10 100 | 100 | 100 | 100 | 100 | 100 100 100 100 75 75 100
11 100 | 100 | 100 75 100 | 100 100 100 5 100 75 100
12 100 [100{ 100 | 100 | 100 | 75 75 100 100 100 100 100
Average| 93 | 94 | 92 88 92 | 8 83 9% 2 94 2 96
SD 13 11| 12 13 16 | 13 13 10 12 11 14 10
Table 6. Relative detectability of images scanned by 300.600,1200 dpi (%)
image |number{ jaw |region|contents| size | border |loculation| origin | odontogenic |expansion| rt resorption| displacement
1 100 {100} 100 | 100 | 100 | 100 100 100 100 100 100 100
2 100 | 100 | 100 | 100 | 100 | 100 100 | 100 100 100 100 100
3 100 | 100 | 100 | 100 | 100 | 100 100 | 100 100 100 100 100
4 100 | 100} 100 | 100 | 100 | 100 100 | 100 100 100 100 100
5 100 | 100 | 100 | 100 | 100 | 100 100 100 100 100 100 100
6 100 1100} 100 | 100 | 100 { 100 100 100 100 100 100 100
7 100 | 100 | 100 | 100 | 100 | 100 100 100 100 100 100 100
8 100 | 100} 100 | 100 | 100 | 100 100 100 100 100 100 100
9 100 | 100 | 100 | 100 | 100 | 100 100 100 100 100 100 100
10 100 | 100 | 100 | 100 | 100 | 100 100 100 100 100 100 100
11 100 {100 | 100 | 100 | 100 | 100 100 100 100 100 100 100
12 100 {100 | 100 | 100 | 100 | 100 100 100 100 100 100 100
Average| 100 {100 | 100 | 100 | 100 | 100 100 100 100 100 100 100
SD 0 0 0 0 0 0 0 0 0 0 0 0
of BAMIAL A BUE A55S BAG. BEFLS DoAA gowA Fd A7|7}t e
4= 300 dpiZ AW 394D S JPEG &
2) 4% gEde 44 %9 maximum quality, high quality, middle
Dell A Azl ghxgtal A AN 2 8l quality, low quality® ¢&3 T 7} quality'd
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Table 7. image file size and comdression ratio aifferent comdression method

(kbyte)

image no compression max.quality high quality medium quality low quality
1 2466 663(4:1) 393(6:1) 198(13:1) 90(27:1)
2 2235 479(5:1) 276(8:1) 140(16:1) 7132:1)
3 2541 738(3:1) 437(6:1) 219(12:1) 90(28:1)
4 2414 626(4:1) 377(6:1) 195(12:1) 86(28:1)
5 2502 639(4:1) 3727:1) 185(14:1) 81(31:1)
6 2364 515(5:1) 296(8:1) 147(16:1) 72(33:1)
7 216 681(4:1) 414(6:1) 216(12:1) 92(27:1)
8 2414 731(3:1) a47(6:1) 233(11:1) 99(25:1)
9 2525 792(3:1) 483(5:1) 2B4(10:1) 107(24:1)
10 2372 465(5:1) 260(9:1) 126(16:1) 65(37:1)
11 240 876(3:1) 546(5:1) 282(9:1) 117(22:1)
12 2381
Average 2444 670(4:1) 403(6:1) 205(13:1) 90(28:1)
SD 93 134 o4 49 16
(p<0.001)

Table 8. Perceived image degradation and its diagnostic significance at the different compression

method
image degradation diagnostic importance

image | max.quality | high quality | medium quality | low quality | max.quality | high quality | medium quality | low quality

1 no no no yes no no no yes

2 no no yes yes no no no yes

3 no no no yes no no no yes

4 no no no yes no no no mo

5 no no no yes no no no yes

6 no no yes yes no no no yes

7 no 1o no yes no no no yes

8 no no no yes no no no no

9 no no no yes no 1o no yes

10 no no no yes no no no no

11 no no no yes no no no no
dzuee I/ g2 ge 79 2} &3 C}._high quality, middle quality, low quality =

ore oatslele] PF A7|E 2444 Kbyted 4&Al Bl BF A7) 242 403 Kbyte, 205

lo X

™ maximum quality 2 H&A] stde] HF
A7)E 670 Kbyte2 HI 419 ¢F&E B
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Figure 3. Graph of perceived image degradation
and its diagnostic significance at the
different compression method.
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- ABSTRACT -

Determination of the adequate resolution and compression method in teleradiology

Eun-Kyung Kim, Byeong-Hee Hong

Department of Oral and Maxillofacial Radiology, College of Dentistry, DanKook University

This study was performed to determine the adequate resolution and compression methbd in teleradiology. A digital
imaging system using Machintosh II ¢i computer, 15" Sony high resolution RGB monitor, UmaxPowerlook flatbed
scanner with transparency unit and 12 panoramic radiographs were used.

The results were as follows :

1. Relative detectability at the group scanned by 300dpi, 600dpi and 1200dpi was same as those at the real panoramic
radiographs.

2. Perceivable image quality degradation was found at the 25% of middle quality of JPEG compression. But those were
not diagnostically significant.

3. Perceivable image quality degradation was found at the 10096 of low quality of JPEG compression. And 8cases
among them were diagnostically significant.

On the basis of the above results, it is considered that the adequate resolution in scanning radiographs for
teleradiology is 300dpi and compression method is the middle qulity of JPEG compression.
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