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5 Mega 5t ZFEHE HXIEAZA AL 2 2y Hol g
HE@2| Jtoj=2fel oy
Qi MTHBtm WALM | Bistol 74, ToiMtH Bt m BT BICY 8 wrAlM shap
Todutoystm o| st WAMEokstmAl
ol =4 8 -8 4 FT
20054 6% Mlo|Z Y MERtAHRNME 2O R 20Hel 5 mega 34 Totoku MESIIL HE LCD ZAINRIE
F7lstod PACSE &afstoicth 20thel Totoku MESTIL EAIEXE CHACR AL B B3, 3l 32 AFE Z2als,
e, H Yzl a2iof, a22ju MT shEol Cfstod AAPM TG 18 EA0ll 7| E6t0{ HEQI(tE= A|ZHE QL) QI HALE
AAISHCE SHol AIRE HXs METE SHE = JUs WG FTH =TH, B EHo st Y MY, W
AHet 2|, 2170 TGI8 B AE HES0|UCt MetE grijel EAIEX| o Cfs B &M BIALAIS(R)E 00194002 s’
ol%ich 3 & BhE HAA, #TH((LR), 2o 3% HO|(Lmy, 22l At =T 8h8 Moz Z+2t 550100, 2.0+1.9%,
2|1 58+18%0I2Ck 3 E FYE HA|A, Hf 3 ol TGI8-UNLIO EIAE m{Ei2| 10% % Zof of5tod
143+55%0(%Ct Bils M2 3T Yoz s on] M HME FE(4U)x 0.94+£0684%0(UCt, Al
Mol dhHo| FeZxxol o= ZLoM S U T 4ARDHAM 1A E2 JS HMeist 15712 RE FAtztEe
EHg oA E £ dct Zalof H|(GR)2 12,346+1,995014C 2[ch ME FYU T X E(D)= 0.0025£0.00080|ict. E5
2 A™o| Mgt FcE EAIExC] Mzl Jlol=alel o ZIE HAISIGCE RE AFAAL B= AAPM
TGI8 2A 7|=0o| =0 ot Sz ALEsI7{of MEsiich ZELR Al EAIEX|7} Tltto]| AB3t
Zloff Mgt MssS LeE #ot of2t YT (9 JlolEatel, A s &, J2(1 EAEAY WHAITIE 2
HotoiF= SR dEg2 & ot
SAC: FCH2 MAIGAEAIRR| QAL HTHE|, AAPM TG18, 5 mega 3ha
o} ol gt AAEL A HF = AX Y2 A
M 2 L ¢z 2dle] A PACS)OE AL AAEls, HEF
o2 Az} FAAX(electronic display device = monitor)
1970 ol ¥ dAE A&V 7€ AFE 9 A 71 E ALl TAR 5dY qu} i/% 29 EulE
%9 WwE PACS (Picture Archiving and Communication — A®, ¥} A4 e §x, 2elz ¥ 79 A G
System)9] £8-& g8y HoldllA AEH o2 A5dlE 2 F9 ¥yl ¥ V} =A4) 24& %%Q% A5 53
Agslo] HEog HAEsE opdza Whad|A] HAEE o] d& g5 1f3t A4 AL AFATIA a3
WA GAES S AR, zYsle 83 S Al St AAE e ”H'r Fa3h A%g gl
ZeHA Hgeth Qg gAEL ogaAx ol A g4t 19801 Z7]ol| The Society of Motion Picture and Television
Y5 278 AAQste] dojAn, oA HA" GA4EL Engineers (SMPTE)RlA = A4 EAAX S A5H7F e
A AL Esto] AdEeiylel A3 Julz 22H AS Qs 19861 B|2~E FRI(SMPTE test pattern)s

A3l | 19HSMPTE RP133)% vl slgich? 2 & The

o] o:]frl‘— )\‘%4 o}:
2700 A+Ard A Ml o te] o] Fojxl A9
o] =82 20074 64€ 5Y Hdte] 2007d 69 199 AAHULS
HAA 2L A, (705-717) A G dBF 317-194
Adigdn e AL FT St
Tel: 053)620-3373, Fax: 053)624-3599
E-mail: skkim@med.yu.ac.kr

tAA ARV Z1ETA NR06112¢ 7]

National Electrical Manufacturers Association (NEMA)ol| A+
DICOM 3k H BP0 2 Grayscale Display Standard
Display Function (NEMA PS 3.14)& WhxEslo] Q17he] A7}
AzRs gy 43¢ TR dmdgel AZEA
(grayscale) 459 EF3E EA 5E Az

EFe
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198711 =Y oll4= DIN 6868 (Imaging Quality Assurance in
X-ray Diagnosis Part 57: Acceptance Testing for Imaging
Display Devices)oll A8k} Fgh& o4 FAAX] 2] 27
AE Aol AFHAE stolof Grkm HA|Fegich?
American Association of Physicists in Medicine (AAPM) Task
Group 180ll4 & of2] Wlo] MA S AX A 2005110 AAPM
on-line report No 03: Assessment of Display Performance for
Medical Imaging Systems& &) &8 FA|AX 9] A4LAA g
AEDelol APoE A5 AL Ak WA Inter-
national Electrotechnical Commission (IEC)oll4 % AAPM
TG18 RIAE 7|F3ste] dg& AARZIAAX S T4 &
ZE vkl ol 9lek?

AAPM TGI8 RLAE Al ZHA (visual), 7 83 (quantitative),
28|31 FF(advanced) F52] 35HA|R FEsle] 258 A
A EAAAL A4 3 FERee s 7 Al
A AR HE71Ee vl ATRL YTk AAPM
TG18 B3 AR TAAX Y o¢AAE Axda)

gog 716183 9= (geometric distortions), ¥HAH(display
reflection), %] % ¥F-2-(luminance response), = &7+ o 74

% ©]Z(luminance spatial and angular dependencies), -3l

Zelof

HAE

(display resolution), X©]Z(display noise), g
(veiling glare), 4 E(display chromaticity)?} 7]€}
Egstsieh

(miscellaneous tests)&

A g AlHEtAE YA = 20054 6 AHE A
29} §A 7l =RIg AR FAAA] FellA 2009 5

mega 3t HAF FA|AX|(Totoku MESIIL: 5 mega pixel
LCD display)E <34-9leta 7zt k=4l Axjslgick £ o
Toll A= AAPM TGI8 B el &slo] A4 g A
A9l H7t Wb o g Totoku MESIILY SIS A5t
I 3 ARE AR THAA R 98 229 BS54
AA AR a2 d3t el 3Hd fA F93 9%
& 3l 2o E Al At W aedYd A%
FelE sl7] fsted AR} AN B =8-S stoigh
o} AlE ook EokAX ol A& 2006 E] AgA), g4, 2
2] FTEFAL Fofsle] A5E AR FAAA 9
A7t 9 Axde slo|=ellg vl Foll 3laL, 2007
EA4FAR QAT ST EA]
el gl A7]EEEDAX (MR, A4SheE3 A
$rebzod 84X (mammography) 49l FA 3o

AR 2o g Frlsle] Algslar girk
2 Aol S AAo] A3 RgkE AAFEAAA 9
Axde 7hol=ekgl AT AFE AA)gch

B Ao Ae 2005 6% QAAYEL AlRTaHA
19 ML A Gge)gatol 712 AXH 20009 5
mega ¥4 Ak F3 LCD FEA]AHX|(Totoku, model MES1IL,
Japan)E AT o2 AFskich MESIIL A2
1.3 inch TFT monochrome LCD panelv— A8l FA

2 2,560% 2,048, H)
11 bit depth (2,048 shades)©]

22.4x337.9 mm’, 34 BilE
50 cd/m®, A AlZE

- N

VTR Al A€5 BE Totoku MESIIL EAIAX& A
A Aoll A Tl RS o, HH 9 FA Al
7t HEE AzATE AFE T2l sl AR 2
A (calibration) & AAJstgich A Wy 9l 358 AAPM
on-line report No 03¢l] 7]&F3te] HbA, 3% HES 3% ¥
7t o E, Bills, kol=, Wgd Fulo], A& dEFo o
to] 3] = A|(Topcon spectrometer SR-3, Japan), =% 7| (Hioki
3422 digital lux tester, Japan), 22|35 A3t FLAmA A
-7 AAPM TGI8 H|=E A58 A-§3te] A
W e A1 WA 4 el AR
ol A whe Al 7hol /‘35]71‘/} 34 24 #A
& 875t A-HE Agstod A7 AHacceptance test) E
é_“]?}%i‘:}.m
1) EA| HtAH(Display reflection)
EARANA A BEAY 29 FhozYe
o] FA AA| FwollA HbAEo] TFelP = ddEol YW
o] YA d4e] AL AslAF= dAdoldh vhAE EA
A2 FmF WE7EA &4 & ubAE e 24 qhAbdiffuse
ZAst9 ek #HA HAAFRyE A 3
% (luminance)?} FAIAZ] Fwellat 29 E(illuminance)2}
Adslo] glony, FAAA ] Fok HA W 27 30°
= °]—Er“ FAEF 10 W BF35)e AXsta 34
ZEAE o] &3] 2HEE FA
M o ZHE] 50 cm oAl 91A]ollA F &
AE ALsle] I EE FAslo] o 2HEZHE AL
slo] ébeh BE HbA AAE EAIAR] AYdE na ¢4
Aol A AAgcFig ). HA AT ER) ARE
o} M2 E(sr 9] Bl 2A] Aol 2Jste] FefFr).
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Light source

Photometer

30°
50 cm
Light source ‘\‘/

Luxmeter

Fig. 1. Experimental setup for
diffuse reflection measurements.
The photographs show the setup
(left) and light sources (right)
used for the diffuse luminance
measurement.

Fig. 2. The TG18-LN-0 test pattern (left), TG18-LN-9 test pattern (middle), TG18-LN-18 test pattern (right).

TG18-UNL10

e L

Fig. 3. The TGI8-UNLI1O test
pattern (left), TG18-UNL8O test
pattern (right).

2) = g+S(Luminance response)

FAAAY FEe EF3hE g4 FAAA] |zl o
A 34 QY EH FAEHE 2 AolE THAFE A
olth. A A& wAHAE 18YHAIZ F4H TGIS-
LN H2E &R} A=AE Agslo] o] Fo) 3 ch(Fig.

2). 2l FA4% AHREL F FA Aole 3= Aol
et Hi =E Ad AT ALY FE
4 FA AA Y A HEE HAF 171 cdm’ ol Folofof
shar, vhE st 2] EH) (luminance ratio, LR=LyaLuin) = 250
ol Fojo} g}

o
fths
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Fofi2 21 221 :5 Mega 3t4 MNHE MTLHEAIEX QA & =W AHN MEst Heate| JH0(Ectel o

& 27t 2|&(Luminance spatial dependency)

= I YES 7Y HIAE o] FAFH S o,
A HANA Fre] Hd wHelE Jellle AHeolrh
TG18-UNL10Z} TG18-UNLSO HIAE el FA|slo] Fok
I 7t 4 BAE REA FEAE o] &3l FHEE =4
gheh 7 A E S|l tieted Hd 3= HX S 200% (Linas
Lanin)/(Linax Lunin) % = AFE Tl (Fig. 3). o] 3= 7 &L
30% Xt} Zotof dhct

4) ® A 23l (Display resolution)

FAAA A]/Raloﬂk] I EEe o AT aA A

rl
H

TE18.0C Fattern
Vorsion 3.0, 1204
Topyrighi S 2001 by ARPY

olth. EA] a5 HEAd 24 Yoz HH4A EF
H2E gleletel Bafls Bl AE HE(TGI8-RV & TGIS-
RH)& A-&3led iz d¢h4=(Modulation Transfer Function,
MTRHE T3l MTPHE I TG18-QC HIAE AHE-§ FA
’6P0=] 3] &3} £Z2l Nyquist frequencies (line-pair pattern)2]

4T 4 ZAEAA FEAE At 24E IEE &

Aol EAse 3 Ewye] k. B dFoAE FE

He AdsRed, H2E dele FgollA FAH3 Fi
3% Ao], AL = 200*(LyerLbor)/ (LvertLior) %7} 30% Xt} 2k
o}of gl(Fig. 4).

5) EA| &Z(Display noise)

gediaold G gz a2l &2 BAle A&
259 Z7% 25 £t oy} il siAE e
off oEdit). FAAR AlAulodlA Aol s FE
¢ ZHs WO ZE TGIS-AFC BIAE RS A83)
o Z7|¢k AAH AAY F = AXY = Aol & A
ZHAQl whell 9sle] A °§*P314(Flg 5). o] Hl2E sl

AR E FA=E g3, ZF Fdd FH €] §Xof ut
Al Wse o]y e ddoz '7“45101"“4 WA=
FAIAA] FHOoZHE] 30~50 cm AEY AldlA HlA
E ddg AAH o2 Hrhde, #58 FAAAH A dis}
of, o] v el Hy} 71FEE 7HE A b 24E Al
fetsr BT ApEE o glofof it

6) #|22l 320{(Veiling glare)

W= lﬂﬂoib FA A oA whAE & B el
AW FWEE FosliA 477 Ak 74 s
gAY As Xi*P‘l?l“ Ato|et. WY ¥

oEz .11

$orlo 4

Fig. 5. (a) The TGI8-AFC test pattern for the noise test, (b) One quadrant pattern of the TG18-AFC test pattern, (c) One corner

pattern of the TG18-AFC test pattern. (b) and (c) test patterns are

- 101
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Fig. 6. TG18-GV test pattern (left), TG18-GQB (middle) test pattern, TG18-GQN test pattern (right).

HRog &g 4oz 7L 449 TGI8-GV, TG18-GQB,
18]35 TGI8-GQN HIAE HEHEd 3 EAE Adslod &
A gchFig. 6). R8I RAL 3be FE o]9]9 Jdo g e
S Asty] fAste] AL Aol 7wy & AL, EA]
A Fme Fokol AHE HAE A5 F4 A= 3
(TG18-GVoll Wislo] L, TG18-GQBol| thalo] Lp, 28|z
TG18-GQNel| tizte] LyEs 22 FA gl 3AAA] O
thet zalo] Bl GR=(Ls-Ly)/(L-Lye] Ao 25 el Al4H
o, 71 g2 F5E FTAAX A A9 400 o]-go] Eojokgit

7) EAl Mz (Display chromaticity)

FAAA Y AEE o5 faseo]deld o8] He
FAAAE ALE o zao] LAY AHHE 23
71ed Fosth A8 FUEE A Asto], AA
Al (colotimeter)?} TG18-UNLSO H|AE =El-& AHg3}o]
FAAX 2] T4 4 AR R4 A 2F Hy
weh vl HAEES FAGY Ay FUE AZE 7 A,
W', v @, v2) Aolel Al D=(u’-w’)+(vi'-
vo))'Pel Aoz XE AXdc EE FAAX A FH
o He FIE WFE 0018t 22 Frojojof gl

3. SU A Fo Hatst ZEE
Jlol=arel g

T AA o A3t 55 Atk Ax FAAA S
AFAAAER 7tol=ghelg ulasty] Aste] FEH
2l A% AnE BAsta) Arde] FEEY ok,
AA G5 §84, 283 I 8 & HA FAAA ¥
4 AlBarcoView Ltd, Totoku: Ex-Vision, WIDE corpo-
ration)d] 7] A-F& st B QoA = AHEA
7} TG18-QC HIAE sel& FAste] wld A|ZH3 FAket

HXAMEAER =Bz

Qg AL etk AR AAE ofEH 199 F
712 oo} AAR Be FH dlEEs e Ao2 £

et

1t

Y

Al g AHEgag 4] A-g o2 F7}E]E Totoku

5 mega 34 LCD B3 QA TARAE oz 2 A%
AA 2ol U Ak A7 DRSS AARLA o

ma
N

*‘°ﬂ 7158k, AoE FAF AAJE 7)Fl osle] Al
A dbekslel 24 AaE o)

ZOEH«] 5 mega 34 Totoku MESIIL _‘-J‘./(]ZLXI Zol| 4] 8
& Adste] HA AATE FA & g on, AN
AAFRYE 0.019£0.02 (m+ 0, n=8) %}:'a‘ olgith. o] 3t
WA ALY AR ZRE HEAL A 2HEE 9F 20 lux
ol3}E FAIFolok HA HelE 4 F5L  dve =
A& AAslirh Totoku MESIILY] 7Hedt Hdl e+
750 cd/m’olA|gt QbAsta, A7IZF AL fete] 410
cdm’2 AAslglon, T uke AANA F49 A 3
% Luwy 4154+103 (mto, n=20), & 3I|=wHol4
Lunax=100*[A A I E-Z A H NI )/ AZH N 5)+
20+1.9% (mto, n=20) 3)EB|(luminance ratio, LR=Luyu/
Luin) = 550100 (mz 0, n=20)°] %12, 18%+A4]9] TG18-LN Hl
2E &S Ad3le] 43 3|59 DICOM part 149
GSDF#} Wol & YellE Hd 3= vE3(Ks)2 5.841.8%
(mz o, n=20)E AAPM TG-182] HIZ(Lunx=170, LR=
250, ALpux<10%, LB K;<10%)°ll 25 Agsiich
35 FAE AANA, A 3% HAE TG18-UNLIO o
Elol tsle] 14.345.5 (m+ 0, n=20)$} TG18-UNL8SO A Elof]
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ol 2/ 221 15 Mega 3t AHE MUZAIET A2A L 2 AFN &

0
o

F&ac JolEael o3

hete] 157444 (mto, n=200& AAPM TG-18 HAZQ  n=20)2 AAPM TG189|4 A 400 o]AL HF ZZy
30% oliell B E3E ek Balls AANA HEF = ok AY AR AAdA, Hd A FYE AZ D (color
Aole FAAA 094+0.64 (m*o, n=20), Y LEZolA  uniformity index)= 0.0025£0.0008 (mt o, n=20)2 AAPM
5412274 (mto, n=20), 1 YZoA 625+356 (mto, TG18o] FiLgk 001 o]+t Ze BF wrEslalc}

n=20), otel LEZoA 6.2442.93 (m= 0, n=20), o}H IZF kg FAAX S A Pl oY, o1, 1d F712

oll4] 504301 (mto, n=20)2 AAPM TGI8ol4 Tidt  FEslod AAstgon AA 2 g 3§ 7|E4e AL
30% olWiell 25 235 gl & AANAE TGI8-AFC el Aol Aex B3 oidpAcsEs] A 9 I
BlAE dis Adsted AZA AAE sgler, BF Fo AdE AAIARR] TF 9 A=A 9AS £
ZASollA] AAPM TG180] A3t A4S wrEsgich wjel  eeo g uredsl Aztold).

7 zsle] FHANA, 2alo] ¥l GRE 12,346£1,995 (m* o, W AEBE FALH ALl BHE A} 2ust

Table 1. Tests, test methods, and criteria for 6 months quality control of electronic display systems performed by a medical
physicists, or by a QC technologist under the supervision of a medical physicist.

Test E‘Eg:ﬁct)lgn Plfgt)ﬁ(s)zd Proposed acceptance criteria Remarks
Luminance response Visual
Quantitative 0 Lmax=170 cd/m?, LR 2250, AL max<10%
Luminance spatial and Visual
angular dependencies* Quantitative 0 Spatial dependency: Non-unif. <30%
Display resolution Visual
Quantitative 0 AL<30% Luminance method

*The test of angular dependency can be substituted with the manufacture’s test results

Table 2. Tests, test methods, and criteria for annual quality control of electronic display systems performed by a medical
physicist.

Test E‘Iﬁi?}?:ém Pr;OeI:}(i(s)Zd Proposed Acceptance Criteria Remarks
Geometric distortion Visual
Quantitative 0 Deviation<2% CRT only
Display reflection Visual
Quantitative 0 *Lnin=1.5 Lam *Use of the results of luminance
response
Luminance response Visual
Quantitative 0 L'max=170 cd/m? LR’ =250,

AL rax<10%, ks<15%
Luminance spatial and Visual

angular dependencies  Quantitative 0 Spatial dependency: Non-unif. <30% TRefer to manufacture’s test result
Angular dependency: LR'se =175,
kso<30%
Display resolution Visual
Quantitative 0 TAL<30% Flaminance - ethod
Display noise Visual 0 All targets visible excepts the smallest (TG18-AFC pattern)
Quantitative
Veiling glare Visual 0 >3 targets visible in TG18-GV LCD only
Quantitative 0 GR=400 CRT only
Display chromaticity Visual
Quantitative 0 A, v)<0.01
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7 TGIS$-QC HIAE Y& FAste] A - oz gt
t}. TG18-QC HIAE el AZ+4 Hrles o34 Wl
oJsto] PIeh(FEA] Ax 9] ALl WAL e AL e
ghch.

() HAQ G4 st JFE: dAE A AAA
Q B Hrk B3 F-o4 a3 v g B4 o
W E-Fdoli} AFE Folstet At oz} ofd &2
A glol 9&H ez YehteA gelste]

@ 7181t = Al AA dgel Felsta £t
EAst o] TARAY FA 4

i3

e A Shelstolel. wieF Aasid shE SYstels).

(3) 35, "k, o= g3 Fdlol: BE 16 IE 79
o] FglalA s A #elslont. wheF I o3t 3 =A

Z A8l B9 IRE ZF sl Ja]J_ DICOM
GSDF$} vlsisto] AnE Hrlslolet 5% 183 95% T
o] A 7H5eA] Felslole A-hzE B4 223 F
9 Byo] Qi ¢l wl RE 3% FA ol EA
o] Yeh}ir Hrtslolsl).

@) a5 el Foba) shbgRtelolA ox Heg Rt
s #a SAo vlaste] SF Folgl dwle Foka
7AAA A Nyquist FH5 ol Aol RS
sholstolal. wala ghok W edlm Px £ nz )
| Aole) 3 WS ZA3loiz}

oMY 2 19 F719 Axel 2 9 5L 7)1E A
Al o5 ZrkTable 1, 2).

7] AR ==
9lslo] 24
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ré’i
N _1
[
mln
kY 2 1o
o o

P ZAPAA ] A5AE AAPM TGI8 HiiA ol 7]
of dFHoz AFHU Wl Jeto] 2|, A
o] BxlslAL B AZbe] £8FHE AAE AIAHY B
How Fesiglon, 3 FAAA AL8E Hazw ol
Aol 20le] TAAAE A 73-F)ell thepo] o 14]7ke]
&e5ch A1ZHH Ho e W Bl EARA

oA
4
.2 Aol A-£5 Totoku MESIIL 5 mega 3}4= LCD ¥
3}
Ho

it
>
o;'é
ot
ot
rlr
2
\l
[
)
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ot
!
rh.
Ak
} o
4
My
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>
rci

MES1IL 5 mega 3+&
A ZA37E AAPM TG18

oA AT 71 Fe) BFelglor) A% o S
HE7)0] ol AYE Ao FIHY

AAPM TGI8 H34 <l 3}
A AAE LCD HF ZAAX Y A5 7 44 Fx
YA 2712 24E R E
T& 4oFA %] il Qe
CEAAX S B A Ax e SA I Bl
sto] AA ) o]gA ARA WA Alee £ Y F
& Algsterl ALE EAAAR R af3 S4 0] oy
7] W&ol HA 71F 5L ohrh 8o MESIILE of
Ao g ZA3 GANAAGFE AAPM TGI8 EuA =7
ol Agshd Hu 3& 22U EE 197 luxolc). o]
Fo =4 5T J&Eﬂ zn 758 A%l oFA FA3t
o] T FAAA] 715 el ot oA
&, z5H], g2 AokE AdE o
Steh B Aol Agd TAAA = Hd 750 cd/m
Ehd 5 A A H45 HY =
A2 8] 3t ﬂﬁ A4S Flv)ol A st £7d-§—
FEste] A zAe] A1) 410 cd/m’ o E AARstg . )
EE 410 cd/mzi 443 LCD B ixlﬂs}kl% ek 600
JND (Just Noticeable Difference) ‘i'ivr]—‘ AFsha, ol
He AL 2R AolE AU A EABdl S8
Fkolek? Bl 5 A== %“0‘9}1‘8 EARAE 32E A
Al shd AT, 49 HAT A (L) 41545103
cdm’E Ackg TAAX ol gl FHEstan 3, o]
72 AAPM TG18oll4 Airste Hul FE 170 cdim’ll ],
wslod FEE Frolch A FAAA O I HT J=
H](LR)E 550+1002.2 AAPM TG18ellA HAiste 71E3k
Hoh AN & dz2E2 948 FAS § Yok & AF
oAl A FAAA S FHo) F|=Ho]= AAPM TGI8l
A Faske 10920 4 e vebldeh 189419
TGI8-LN B|ZE dglE o] &sto] FAY dizE Hhe-e
B4 AE AAPM TGI8l A Aaste 7159 £10% ol
ol 350 DICOM 3.14¢ll14] AAlst= GSDF} Y A|ekar
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0l

15 Mega st &IEH

Use Ho{Frh Totoku MESIIL FEA|AX ] g 3=
2 AAA, At 3= HAxE BT AAPM
TG18A A3t 71F 30% Kt A2 gholgiek & 3
v QA - dzEY A4 A
HE oA sle AAE 23 =g 4 E7Ys
9 s FAEE A ddo AXA FAS dz59 vl
ZEE dvd Fo3ith £ dF A oA Totoku
ME312L (3 mega pixels LCD display device) 932] 7 3}o]|
Hlste] chd U $lE FYEE Rk’ AAPM
TG18 HE KA o= AJopZt & gu-& QA £
St glovt ArgkeldAe ALdsidet. o] AJopzt ¢
& A 53 AArE desta, AA o] H3sh,
W Alzke] oo B AFolA = Asiaich A
29 2 AR BAFH FAR-L AA W A oA
sl7)0ll A1 9] noise power spectrum (NPS)& =7 s}o]
o] FojAl & HAo| sl E3t AXE o] &3slofof 3
ol go] oA At e AR g Fa
HAANA, HAE T zpo], ALE AAPM TGI8l A
e 7IE 30%Ech A2 ghE JERHAC AxF e
2 HAE 3 & Xole BE FA| doo4 ax gk

& M
o EARAA A A Aeliz ok FEpN

Y

(A off flr

4

Aol of2] vhe] Ha) FARANEE AL A4S AL
24T FEE AUE Boh, HEl AE SAE o

EAAA Alzvle] BFdd Ay NEE 23T = v
o2 AL, HL8 F Jdv AR Ay YE z3E
FAB L Hrtsled f8stch B Aol AEE 2009
Totoku MES11L ZEA| AR ol thgh 7}%5& T A Aole A
g 2t Az, v)E FF 0.0025:0.0008Z AAPM TG18
Aagkel 0018 B3l 75?%2 HojFolh

A ENFEME AN = At EHozw A3 AR
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The Acceptance Testing of 5 Mega Pixels Primary Electronic Display
Devices and the Study of Quality Control Guideline Suitable for
Domestic Circumstance

Haijo Jung*, Hee-Joung Kim', Sung Kyu Kim®

*Research Institute of Radiological Science, Yonsei University,
TDepartment of Radiological Science/Radiology, Yonsei University College of Health Science/Medicine,
TDepartment of Therapeutic Radiology & Oncology, College of Medicine, Yeungnam University

In June 2005, Yonsei University Medical Center, Severance Hospital upgraded a full-PACS system by
adding twenty (5 mega pixels) Totoku MES5S11L flat panel LCD display devices for diagnostic
interpretation purposes. Here we report upon the quantitative (or visual) acceptance testing of the twenty
Totoku ME511L display devices for reflection, luminance response, luminance spatial dependency,
resolution, noise, veiling glare, and display chromaticity based on AAPM TG 18 report. The tools used
in the tests included a telescopic photometer, which was used as a colorimeter, illuminance meter,
light sources for reflection assessment, light-blocking devices, and digital TG18 test patterns. For
selected 8 flat panel displays, mean diffuse reflection coefficient (Rg) was 0.019+0.02 sr'. In the
luminance response test, luminance ratio (LR), maximum {uminance difference (Lma), and deviation of
contrast response were 550100, 2.0+1.9%, and 5.8%1.8%, respectively. In the luminance uniformity
test, maximum luminance deviation was 14.3£5.5% for the 10% luminance of the TG18-UNL10 test
pattern. In the resolution test with luminance measurement method, percent luminance (4L) at the
center was 0.9410.64%. In all cases of noise testing, rectangular target in every square in the three
quadrants was visible and all 15 targets except the smallest one in the every corner pattern and the
center pattern. The glare ratio (GR) was 12,346+1,995. The color uniformity, (u',v'), was 0.0025+
0.0008. Also, the research results of quality control guideline of primary disply devices suitable for
domestic circumstance are presented. All test results are in—line with the criteria recommended by AAPM
TG18 report and are thus fully acceptable for diagnostic image interpretation. As a result, the
acceptance testing schedule described provides not only an acceptance standard but also guidelines
for quality control, optimized viewing conditions, and a means for determining the upgrading time of
LCD display devices for diagnostic interpretation.

Key Words: Primary electronic display device, Acceptance testing, Quality control, AAPM TG18, 5
mega pixels
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