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A Study on Generation of Customized ICC Profile
for Color Vision Deficiencies

Hoon-Il Choi" - Sung-Woong Hong' - Young- Gun Jang™

ABSTRACT

While there are about 1 million color vision deficiencies in Korea, an assistive technology to digital contents of broadcasting and web
for them remains scarce. In this study, we developed a generation method of the ICC profile to correct a graphic digital content adapted to
various color perception characteristics of CVD by tuning the correction rules of the ICC profile by themselves. We tested the performance
of the ICC profile to apply 10 Ishihara plates to the participants, 1 protanomaly, 1 protanomaly and deuteranomaly and 2 deuteranomaly.
We used the color range information to build correction rules. Results of the test show that they passed Ishihara test by 97.5% success
rate, compared to 20% success rate without it. The average time for them to spend to tune the customized ICC profile was about 13
minute without any diagnosis of specialist, any special instrument.
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.M B o BAE =7 AL 5 AR ARSe] Hzo] o

ol

A% e, AteltAgel A Aesel 482 + 2

AFES FUED Lo] P2l HaZao] FAE 2 4

rlr

@A o]2x %ata gt

BHFA771A a8 ALgFS F7EE AZe] o)4o] gl Az} o] Fol@ el AMsEo) gl A, & &3 ¢
£ A dAun 08 OAd Fdzd P26 odE 1 e Adely A9e wan ot 244 25 3 o
2 Az gu }ooliel A4 43 olatel Ay W 1%6}1 % A%
T ¢ A9 A BEIB] EAR Azo| At of wAFTE WA Azte] PFL HHE FAAE X A
€ 23T 94 Borl, FARYL ARER vkIsel 0 Ao Anoln] gl A A% Foh AYERT YAE
A gt o] FAl tE FuelA Y A AAZHeR ¢ A ER e 9 uAg d39 A G2= 416-59%
A7k 93, dAY 2dzxe § H2A AN 9 £4 o2} 031-0.76%7F A4 2 zke] o7} = Azk o)A} }
A9 M4 meE AYste T2 29, EFY A 2[12], AAHeRE AT 12% 7 190] M7 o] gg 2t
o= Ao =13 9l o =
¥ o] EEE NS ARAAMEAAAAS SEATEANROR & A“i‘:—o&% ok AEHEAL S5h 2 R B
*i‘ﬁf{%@xﬁﬂ;ﬂl }xm; %;} z—?ﬂ% (LK%R’JIJ:‘?(XWSZI D00444). AZA7L oS 9Asted FAE AN AY AAsE A
= 3 g &l PHEE A S MRS A K S
75 3 8 Aedan gy an 27} A9 e,
EEAT 2007 88 A9, AARE 120079 119 29



114 ZENel=tz==X B M15-B2 X25=(2008.4)

ulgo M Ay 508%dA, FUdME FRAAHL
o #% WEF} FA7E FHA 75 9 ESAHAA

g 7wt el 8o Moz HHE AGA T A
< TAst2 Y5l W3CAE WCAG 1.0 Checkpoint
2124 43 W&E FASL, 1 FF 9dFE A F
AE AZEYOE Aoz A oy 5 ARE
Brtste 53E EAE ZIE AT fPYAlo]Ed R}
i Q6 7].

A EFS g3} st § EAE ©E
WCAG 10 EF<& &34 v, o|n| J%‘ﬂL
A2 e YES2AM AFse WA B8 §4E
L3 AY, BE =75 AMgstojol gt ey oA A
AR ol9e 1Y HEAAE WIS, GE7]e
FU A4 5849 =7 YEd A ¥

B AfoME A7t odate] 2y AR i HIA
& Eo7] Aste AA #e 7AA9(international color
consortium)ol| A AE e A T2odg HEsto], N TS
%107]7] A& A 23 distd A ML HEad &

S AZRATE WAL Austa, 1 wae FaEsg ICC
“iJJr°al° a3y ARE WEsted ZE AFEAA AL
£o] 715 HEEU H2 Yot BF 71EY EAE
To| Mo g Fxe} FFH wat FAH 2dd 7S
F RS AR ALY @5dY Mo 19 1 2R
A AREE A9l Hl3te] B AFeA s Mol 4 FF
o we EFL ol A% HHo A W 7474 o
$3ld BAE bF A 2¥E AHdoq 2y F3S
AAste AL s o e bdFe A 1He
gutslsly] 41, BAE ICC Z2uYd H4357]7F &0l
stthe Aol Aok wEtA Ukt oHE LA A <
A EAQS wgsr|7t olsith. E AFdAE A ¥MES
g2y)9 EFd EPHoz FFAIN7] Hdq Zzad
AL TE AHHJAVAI A 2 7)dstSlh

2. 7|1&E oy S EMAE

49| Christine2 oA ALEEHE EF ZHE A4
tate] A 149, A 2493} A3 M-S 2ARSHZ] 4% 216
Mo ZHE S AR n[10]. M HE A=A
g3 £ Qe 216709 ZHE HFE EFLE ALEA
tH4l. AAre ZEeE Y494 Az o3t Be 3
S A0l 7“]"5“ B 5 glo] ) AR Aol v
g FHolx7t Mzt o)A A EAE doF F e A
Areted F83ith FAo ZHEE § AL A
FHd wzt 9 FolRol Ak, § AHEATF 22 EY
EE AFsa g Afole Ayt aAT 233 dA
o] A4E ¢ EAY Agole axrt ZAgEch 19%649
9] Holly G. Atkinson 5 ZHAFEHE o] &3 Azt o4
AANE st Az ol oW digHE MY THE=R
qF $& ZzaddA AFHE FHUES Udse B

_E.

4
(ST r{n

3 B A2"E 532 AAEGoHll], ofE Waez
A ZHEE WIsd=Ad g Adge gt mIe
Donald P.Greenberg 1988\ Ajwjo] 7] MAto] tf3h
ATE Tt HE3AW 2 P4 gt 2150] AA
e Ao 2HE”Y AA| AFEY BAE oJE2FHoZ A
datgon, A Az o)A izt AFE FPsHo
1 g§3A4E 4F3AHI2) o] ATFE olF A7 o)A
A1 ZtS BAVeE Hans Brettel®) |7[13]19F 2 o8 A+
¢t FHAA 2 A Ha JdoH, Aol Az o]z
o Azt @4E oldfsta, Brtsked & 719§ sk &
AH o2 =9 British Telecommunication®] TlH]A <]
BtExact Technologies®l 4] €1 tjz}ele] #aA 3t Az <l A
g #H Az AHEE AFE st A3, HFdAE
2W¥E thste] Wx7]YQ Vischeckol Al TV 5 Ht2
HAZA ] o AY 2 53 HAuE st Jon. o
Hg 43t AL Pste Ao EAotH14].

F974L AFH EE 52 d@VA Y A7 BA o
sto] Ak AAEA B "I HAE AL, HF
B2 TFE3IAR[15], § EANAMY A £FS Fol7] A
o Aerrzle udd A gz dngEs AAEA
[16]. & 7]1€<9 W3C Hdz H7t dugdFd 2= =
& F718ta S W, A dizvt 713 " 7t=Aol
o Agyez Frkgde A& 94E FI9 4L
o, FEZARENAE 37} Aok AS BAFATHIT].
T3 A 3 2L 3t RAE ICCEZE2HY S A
AL, ol& AFE A& A3} =& MLt A
7t o]} HAE Z2dg AHEste 10709 olAlEt &9
olEo] A& A 51%Y AF FHELEE B, FHE A
20%2 FH&o Hste 3w HEY ATl FEEHJG
SR SHCHI8L o AFoA HE&d BA B 59
A 545 429 Ao dig 737]9E HEd A
‘3}. a9 A AZbo| iz Eut 0}‘43} A& fﬂ"o“’

2 Aztoly mAIE AgE AL AAEA, A
o] MztolgAtgtg tido g 3 @er-@r AG4Q v }
7best, AlE e FE A

FFde Aol At A EEE FE 54T
gsted AHEE F AT *—“"iﬂ."]')& wag Iz2E A
th. 29 A3 53 3349 Fsd A& 7@
o] &ato] Waal=t| %&d HEge &%} A
A #EANA AARE A frelsit. AP AFHEAN
£ olAElE EHolE suE ddoR NPAHY
g3t M3E ZHolES A I 1 G
A& AAFAT AZel AHEE L A, FA
1A 88 A7, 58S Fx3e Aol AAZ A}
e £A2 FHY R, G B #9 948 ol 29 FHo=
Adct, a2 A APEFE BeA B2 9FY do
1% AAEAoY, Moy BAPgoR AF ALEH
£9 HolHE AAISA ¥ger, A4 48& FHFHAE
2 ETHII.

e °lﬂ |

,d
&
e
o

9

E
4¢ N o2 R

R~ FlF

2
A A

>
T
;._‘(

o l-o do S Mo B

A
b )
=] &
L



Adapted
resource

Original
resource

T
M'
# T parnt 5| X[ Tassma]’
A

[}
i

User's CVD ty;ue and severity

(32 1) Zsk Mzto|akxtof ChEt HSAF[1T]

1.0
g 5 [
0.0 i i i i 1 i
400 500 €00

(D2 2) 2ot AFMES| MA RiZtzot H|IHY MAZRe] 5
%

5 T HAA AAAA, § Al o

A& AHgske], Ao Afrot YWrlE W
5}*]71“ 2Y BAS BFFAE, 19]. o] d7E FAR
#7179 ISO/MECAA  ZEwtel EFoez ALY
MPEG219] A&3te] FAHAT AFF Tol o H49
FaR S AN A72EFd wed iﬂ A3t theiA =
HEHES A Zdxe HA%%Y B HAo] BHn 3
Z5 3, 5% = 40| EE} &5153 FdE
AZpol o] AF Hztoldrle W2 MARAYS MFa,
A Aol e g2 AZ4RAL Asse Aoz 24
HAth AdARSAAGA NN B Fo Yehd F2H
o Zat B 5674 YR, ol 24 4 T3
T 1479 386%°l AFECH0L olHF MARHPLS BEYS
fFomg AojA ek, vz 614%9 LHFE HAT A

>
N
(o3

o BAE Aelgel R AAs Aokl et
a—g—w—g— Agsa of AR &

AE [Tomomdl '€ o197 Qrhsh @
= 49 ﬂﬂ*% A= Rolth FAEE HRRAAS
i

ARAZAAE Agste] 42 Azkolge] HEE 3, BE,
Aoz ERa, de) 20448 Y597, 1 ANAT
= 0194 099 o]2+= MPEG 219 DIAFFZ R83%
oo Aol we Aol Buk AFATY A AP
Fob o AE F4 el oFHAEAT FHs

[Tanomall & AMeE Aoz BT

o] WAle Smithe} Pokonyel 9FAME AHEY Wt
w9} AofRe F4 AAEY HE AT 2AZ Fi 9
tH21,22]. 23y Aekrte] 9FAE 2HEY U7REF
ZFA e AAx|gte] xpol(2y 2, )9 AME MAHA
% odrzH A4F DIARS Aod: 484 gud
(28 47+ ZAAT YA AL ohth E3 Sharpe

X 1o

L oolaza & Ane) JudRgEe sded Uzwst
e olFuel ol A/AME HdEH BAE 2
S ANSED, 1 BAE (2F 5ol EAATHAL wek
H Aepte 2uEd AREsl 340} 5% Fe2 o
4 GelA OBtk 7k A BadE Aot g
& BAE o S olgste] WE AZEA Tz Yol
Ao} Mepte] Azt @4e gdel BAGA Eahe £
A2 AATE, B A7e] Qa4 AFAAE 1 ARl U
Ehta 9o,

536
534 | A 4

532 &

530

528 + ]

o | Protanopes

526 528 530 532 534 536

Partial spectrum analysis, Amax (NM)

564
7
B %
562 |- e i
o /

560 | - _
558 i
ss6 | 0 Deuteranopes |

556 558 560 562 564

Full spectrum analysis, A__ (nm)

max
(22 3) 22 AMEl 2N ) M AHESMOA P2
oh BIZFTS (A) H4 (B) S

s
o
&
e
i
e
58 e 4
g8 o
B8 o g= QBST 00 8,500
@ fe= BUTA. peuan)
§ £ %
3 130 3
g £
i ]
25
iy
T T ™ i ; ¥
L] L] now o

Tolal error scores of Sechan mmputefmé hiae test

(32! 4) MEHHZIZALe] BN M QX 4e HASo| £QX
£[19]



116 FEXNel=zl==XIB M15-BH X 25(2008.4)

HS2313

Log,, quantal sensitivity

_6 1 n 1 i Iy 1
400 500 600 700

Wavelength (nm)

(2% 5) HHEX Erl oMx| O[MZIX} 4Zo| Lot AFMEe|
~HEy Bizis

3. MZ0INAY AMEY DAE O HY Ky
23

FeA, GAE T AZo)de TR =S FAHsE
¥ AH4EE HRR Ak AFEiste FM-100 44 23
£ MPEG21 DIA & ZAsed AHESa, 1 &2 &
JEY 97z AN 2HEH X9 Ho|F FAo| Al
dte] Azt B Aol o] &3t

E dAFoME o 9Ud4 2% F4 ¥AFH FAH
ZAAE o] 4% RdE AAE BAY 54E& AEF AZo]
AAA Agshs d9A A dad HEH Azl gt
o A HAEAL WFHOE FAHsE BHF AZoldA
7t AR B Fste AGH TS AYsith 4 &
ol Agd Hel ZAEG 22 A £ FX| CRT =Y
Hold EddE dud 4 588 293 o, 2 =Y
o A EH AFH wEe HF ZIH 5 RE
ICC Z2ugoe] AFHojof RUE “dofl Yephd 4 83
e Ag ZIHGA 4 £ o o PR
(28 6)F o] EUE Ao veid Az £A49 4 2F
A F@ 5Yo] AFE ALY w4 2T HE A
T8 S8 Hge ICC Z2do] AFHojof
AFANE F5A 59 (2" DI 22 HEHA B
(a¥ NY 2& ALHAAE AHSdTh AZo|dAe 4
EREAL ICC Z20Y2 A7) HAstd B3 4
A% A AA g diAle) ICC Z23d A7) o] A3
2 AAPEE olgstglth o] B fEAHE AEHY A
Zto|gate] A BA EAL BAE ICC ZE2Hde drpy
Z A ¢ v deit & xPoz e F J=
Yol 28 Ao

2 e & o

(23 6) ICCo| LEHTR|} BEFMSZHPCS) Rt 2A|

R
- PCS CE K|
2348 — g am | (CIELAB) X &8 gy
oM Y =9
el D2 we

(O3 7) 23 ICC £ =Z2 4t g A8 MZto| Ao

chet &S oty

31ICC Zz2milnl Mzt B2y
ICCe AFH € FHAA A=A AEY 4 B8 &
13 BE s=dojdA Hdd FAE FH 9
A7) sk, A TIAN2"Y FAR FX Z2d9
EEL AT BHo 1993d %0 APHAT ICCAAM &
AN 222 ERE 9 FAE ATded ARHE
ICC Z2aYd] i3t =4 FFL ARSAL, J2de =
ATZFOZ ISO 15076-10] 20053 Ao LHHUoH,
WA 474 Al ETHATH2A). ICC 22992 ZA
=PHQ A FNE FAoE 7 71719 A EAL W)
td AHgEE dolg Hdolth Azt AlZE e
A2 7HRFGE (27 6)F 2ol Azt AZ 54 wet
ICC Z29dg dx2 Aoste Ao] 7Mesdiy, & A7
Me ol g Hawag AEste 4zt o4zt ]7—}°ﬂ &
3 ICC Z2399e AQeL, o] ZEoYo] HFHY 2
#Y FEAANE 2 ZRALDI)NAN FEHA = HE
z2ads FEsazt A

A5 AFH 2P V& EEA g LAY
Ao g #Hdoz giFd o] HAMA et
1980 th 2R o|m HAMEA AP tjg A7 1Y
g 19909 2HEE B2 Al didde] =7l AFR
. A 28 A2ANYAME dAdIFE AdH dAdH
(conceptual rendering)®} H]MEAZA AT Y (colorimetric
rendering) .2 TE3ch NEFH AP HAMEA AHY
o dRatm B £ ok vAREE AdFPe] Az AsHH
GAL A7) Y5t €07 ¥ A 2L 4L FE

02_'. oXx,

]
=
o
=

1r



2xoz 3 Aozt ICCY NEd dHd
o2 A Aogn & F Avh MIH
Aele =40 HEste] QT ojuA]
2 g3 oslg & ik watA sy

ol el 549 Aol WP A &
T g oux Az Holde FoE Al
Hololx ML wjg Med A FHEE GAJES
‘:} AFME Mo dAEe N EFE F0]7]
71&9 olu|R e £ ol F A= A A
Aste AdA Agy L2s Adsgnt o] B4
3 A9 why], A4, AT ohyy MZAE L
Eﬁ% F Qe FHo] 9o, A FEo €S BE FHS
59498 F JE FH gtk

2 AFdME GretagMacbethAle] ProfileMaker 5.0<
M3t AzZbol Al A% M7t HAS ICC Z2HYS
AAsAT E duo] 713 BL EdE dode A%
2 AT =Ao]l AZ Hioq Y& | F FFY AL T
23A FEate Aotk olyd AFL AP EAIE A
sto] Y wiE AAF 4 ok 13%‘4 5 8¢ do] ¢l
Hate doe AL AAF] AsAe A A4 A 9
2 Aol "oy, JPTAAA A 94
B

ox
1o
ox
o

[o mlo

S5

].

v

4
o

oo g
=)
E’ﬂl
N,

o
&
ox gl
:"&d L o
{0 o
r(n

¥
o,

i B
. oxl

£

q M St ofo ot o

o = d0 & ol ot © 10 = rlo o2

r-{> BN

14 gane
e AFY Aol £adrh g B AFdNE 9
A A¥e 4 @x, AN AFR 24 Aol FRo| 7t

£2 Ao THEG WIS AHATE AT ohE, &
4 94 AYES JEhiE LMS 2958 Ao &
3

U o

e dodle AAE AAF 54& A= 2HEH
AR YRR 4 "o =& 2HF}7] A3
44 928 7iusta, A4 AFY Ade o
Zzxshe s HEaith

AARE ICC Z23YS AFEHA 8317 Hsixe ¢
R o2 de 4z TEACY HUEA Z2g 22 1
#He =37} %33}‘4 2 gut @Oi a3y AYge
AHoZ e AHEE 99 o8 =78 21 e AF
< ¢ FHon, °]Eid ETE Adste Eﬂ—‘;— e ARy
Aol ALgdh mebA v &3 w&E FQE A ¥,
WS s b AFE Aol A9 AR g ICC =2
Y LT M WEE A7 E’é% P 3=
AZLo| FAENA B =& & F Uk & dTFdAE
S48 1A Z2ads AFH ZYH 14%-6]-7] 98 A
L£ET7E Mgt AEde2E JAVARSI(JDK 1.4.2)
£ Ag3ga, MY =& EclipseE AHE35a, M-S
9Jste] 2put ﬂ"]‘”ﬁﬂe o] g3ttt M A& =79
A8-2L Q1E o] 2~ (1"" 8)7 Zth A&d 1y Y
o 92 3dY A dAH(source Image)oll A, Y& 18
BdSs ¥F A %‘Z}Qi WEslE o ALgEE 71EHA
Zgde a1y 9 94 Z=25U(Source Profile)ll, A
BAL 93te] YAHE ICC Z2YL 232 29
(Destination Profile)dll, R A3® 228 sd& AZT 93
= 1299 23 94 (Destination Image)ol zzt A A3}

Ho &
df d

o 5

%4

b 2 o
[
ﬂ-llﬂ.l
ob

ministratontte} BCCProfileletcDucky il 20K

hents and Seftings\Administratonhe! SHACCProfileletrlaaa icc| ORI

HTCCProfilsletciEuroscaleCoated(b)icc, BON |
Destination knage |C\Documents and Setings\wdministratonie! SPDuckytf | SOMSN
Ne

AR o ma

(12! 8) I0C =2 M2 THo| ARA} Y

3, A% HES FEd "3 O]UIZMI BAE oy 3
o] olm A7 Yehdth B APoMEe o 4 Z23d
& EuroscaleCoatediicc® &% Z—‘l o2 ALEskT

4. ICC =Z=ng H¥ 713 YYUH

AREA e 2 oA Mzt A
Fo BYAE 2R P49 T AgHelth A oy
274 £3E ARHoR 93¢ & Yt BES AAHem
T opEel ATAEE ZAxe AY G dsel B
A4S A4an, 1 238 BAYNS AN ggd
Wt wmstel Az olgAel e JgUPelt Azkol
BAAE AEE A9 AY An%EA AAdn e 2
Au 48 WA% AP B3, AFETH Folt U, A
AT Geh wAYAe EHE TE AT ABHOZ
@a7)7h Brhssth B AFIME BALNE Ase
wzaoz oAae AT 1018 AsaaT wA T
Ae A4S AYIAoR M wdo HE Aokl
M B ol 29 clAse AR Shiwe AHg
A9t 24 FASS (27 99t 2ol AzoldAIt B
Aot wA% 4BL SA FAstel wH o A Wels
w4 Ag ARse] 24A 2 F45& 10C 22
A7 sl Zeud S4L WHAA SHEA, AA
#el 94 WEAL, Baste] WEE Lukz Busd
47 04 10C xzade 440) 2ud Ao2 243
k. olNste FalolE Azoly e 2ay Al
24 7V RAHoR AR gov, M 4A F¥ 4
i, A8 WAL Aol gArt b F oldeta dE =

Foltt.

kl—.;.

FoA AYF Hg ZHAQ B FH TP
w

£ 4
A, shdcl A AHEARe] =y Azt 54 wet (29 10)



118 FENIS3==X B M15-B2 H25=(2008.4)

mersma
trghal e e (| Adanted
Adanted ofile
Ma Maker Image

save
50 Human Observer L

[Color Deficiency) #
i

Recognition of Contents
Of Adapted Image

(a8 9 Mz EYE ICC Z=utel MM

(38 10) 2 W0l ARZE OfAlst2t AT

9 71 BHa}7] o# e oAdtet AR AAsta, A
& BA AL 1A oldz AAdz, B e wE
o] 144 ICC Zedde AT 54%e] F5= A
BoA Lab ¥ HEE FFE FL 547 €2 54 7%
of tiate] b g 108 Z4, Late 104 $7H171x, A4
2 Lges 108 ZaAA 7heA, 88 e Z2Asto 1ICC
zeads AP, Aok HE5Ate Hgoe A
Aol tiate] aghE 108 IR 2AS F7HSIH
Lab Azt IAZZALINA Azt w0l =7l= HF
3} fAreHAl Make] #4A8ES S8kl AR EE AAA
ZA L B, ats AM3 549 A&, b FA43 P9
AEE v 2 A W 5 28t 23S %
FA RAY dots & it 9ok ASste 24
g 54 Ao me F43x, ¢E dde 2 13
A& FAG 4, AQE ICC =239 H&sto A
g3 BA z7d B ZAES AR SHolERT ofY
&, 02 olAlste EHolEd HEF AANAE HAF I,
a0 wE Age st FHRRE LdeEth AA, o
Bk ALRlo] A E BAE ICC T2aY S A48y, #xd
2YA Bole ARde] JEAE ZARH. £ dTdAME
AANsHe By A% FFHe A7 o3 FFHG A=A
wet ol Ao AAAAT An, BY FEE AYAT
g Aojgtn FAA ojd FAL ofv 7EE 47 <
Ao HAYEE nedtd EgHoz AA2YE Aot
FH ZUHAAM 28 F de A9 Fie FA9

Yol et geAAR, Qugoz 4 MMER RHY
W 16777216702 Rl EAY & T AAl) 9
A4 AZHE A EHE A Aol FEE & QA=
oe 4 E8¢ TPsu gon, olAse BeolEe 7
$E vhbAY 443 54 A% $A2 Edaw Y
¥ e 399 47 wase, R0 datel do] 1
AFAE AT 2+ 4ok B B QTN wd
Aol A9 WAL TEHAG. ¥ AFANE thee 43
2ol Zzte] Mol @ FA/Mucke 2 Ao djg 73
st A g9l tie A FAsel 1Y FHow
AHg st

if Ky < E; <Ky then Uy

or else

if Ko < E; < Ky then Us

or else

if Kag < Ex < Ky then Uy 1)

or else

if Exa then Ugq

or else

if Ego then U

or else

if E, then U,
Kat Ex & ¥ did 4 H99 5 @
Kt Ex 5 HSdd 4 H99 48 @&

A 4 Zzke] F3<S Ry, Ry, .., ReolZ 3 EE
< T 4EY A= 4 29 2o

R=RURU - UR, )

BAFHY Hrlele g EFE AAdN=E S
§€ 3 spdo] drpy AHEATL RES=YE o
A Fdo] EAFT. AHY Fude 9 ¥
3 RAJAAN EFE dodle 992 i Ad=H
A ge Aoz dqARIAEAT 2 %L 1 Aot £
ATeMe 54 AT A4 AT Mo EF ¥Id A
A 9% 1048 g3 ez gt d23 ARE HAS
£ AHESgTh AHEE 82 F 7HA AT A9 w3
7b Hlad o] ¥FE AL At FEL AT
AZZARe] ol e A=s 54L vf¢ tFsiH, 4
fxg =7l A=S B A=Y U AI=E ogst
o AAZ g Ao FRAEL 2] £F Moy
9 FHUE ¢ A= dAAE 223 g3, Yo diF
AZEE FAFH|A oot

o] WA JQlo] ARAH HAHHE o83t HFH 3t

B,



Ao yetd BAEAE APsta, A £ 5S4 we}
By 27 dAsta, wddte] A HFEHA HEF
244 ICC Z29d$ A4ste Ao o] H4E fe=
FRAY RAZ2IRS HFEA FHed HAFEH 9
}AE w83 Fup 21 To] AFHLE IFHEE HF
B 272 ¥R Fo] dadtA @x, A A Az
=9 & A4S 2o A BAA ]84 F A= BA
o] o

5. &3l % &R

£ dFeMe A Z2ads 47 ojgas ICC
ZEAg Hes9 FHA4% 19, 54 29, 5% 19
o A7 oj4A 43 udoE AFEHE o7 oA Fe}
AAE BR8] A Fo AAsT. Add 2 4
Zto| 4 AE L A4 A7t o] FHE 4 UAIAT A=
o dsixdE EF ¥ R34t d¥xneE ZYHE
A4 A ShaE 042 AHBRIL, dUIEE 0%, W]
T 80%E AR on, FHE|E 9F 48 A4d oF
& BdAN A¥E FYsGY. BUY AHyoHE
Eye-One(GretagMacbeth)& A3t EUH AL HA3}
Aok oMo Age 40 CmE &1, o|Atet HAALE
3 27]% ICmxICmZ 3t 4T 199 HA APAs}
ANE FaEs AYsAT. A F9¥9 EUEEe
1024x768 3}2-0]e] 3=, M HHE 16 HE(656364)°]
2, 3 BAEL 75 Hz o1, A2EE 9000-9700 K(F3%
A) olth, Aldel AHEE 10709 ojAlatet HAF B (2
# 119N, VischeckAte] MWEAL T2 IS A3, 3
Azt o] B ojAgtet HANE EES BAR 23S
(29 12)% (29 13 EAEAG. 2y o] AmEA}
Z2aqe HA AYgg A3 BARNE AL ofyn, A
s g Ao 49 EF7} 2ANE 2N
A4 o2 FHo ou AR M5 563 L HAl
nE 25 5384 £,

AE Zodze 10719 o Alstel AAL Boll diste] BAE
ICC Z2ads AHgstx, B A £AE 3o T
2 A8 F2E AES A, A AeE AA B
< W #E & F UAEE, 993 £4=2 HFEH g4
ol #Alskgic),

(38 1) 2 ICC =20 Ao ALSE O|AIS2} ZAL Tt

i<
N
=
0
>
iy
10
ot
bl
o
ogt
S
o
]
Hu
=
e
0=
0z
=
=)
rot
re
-l
)

(32! 13) OlAISt2t ZAL moi| CHEt AW AlZh 2ALE

A A3 54 Ao HAY 20%0] H]3te] 97.5%=2 Al
3 BFgo] FUMeN T, 2 AHE <E 2> e
A 1qto] BA oY Alg#e] 2AE g5 At
Fed, 2 dde 238 Z2HU9E AT o, 7R oY
T A doq o= Ax §ZL HolAW AFF £
AHE wFA Rt A Aol o] AAE RAE ICC
ZERAY A go] AL &HEA oAy HAE THT
FAdE A& BYFEY. 2A 2AL 4Zoj4e] HE
w2} =4 Lgke] 2717 3A Frksta, 34 Lgky 27171
3A gase 5 87 Aoyst M 2 Aol HAx, A
Zo] 49 FHol wet 547 o] agts WA 7IA &
KA, A Azt o] Folut, HEAZ oL aztd BAFY
o B4 RS AE7] Aste] A0k 1, 20 g B
QA Zeidg o83t AT oAt HA B EHe
(2% 199 FASAT. (29 149004 B50] S
<E 1> FAE 5437 44 Yo i vr] Aolg
7512 BT Mo ZAok 2= 4482 RAsI] F AHA}
B9 wjZ3 2249 9] Zolg FARIE 4A =2 5 %
o 4583 56W HAL 9] ASols HAH Bl Zolr}
Tttt 549k 1o] BItE 46602 HA3to] HAe 2
o -336%E IA BAE &37t vdebd Zojth oy
e 22 %o IAGE JEY Ao|7} 27] YF
of Yeldth o] A HEd BF 2AL HH 33 R0l
obia, (¥ 1009 olAlste}l HAF ol tiate] Algzteiz}
7F B 238 o= A=A 23 Ado|n), AA A
T B 138 F=7F 2= oAste} AAL B =47
T AAAE A HAE AY o, Mo HAE e &
AYA717] gt SR E HYIJEE A FHA



120 SEXNel=2=EX B M15-BH H2=(2008.4)

CE 1) AR H8E 2EFE ICC Z2maol MY =

e 24 4 7 %
oz A L a lib| Liliaslb i
A& =4[ 549 |-95(349 L +30
= 849 |-95(249) B -10
Ao Ee M| 787 |-137/40.3 24
1 |RS HA| 795 |174 (432 L -20
= 505 |37.41432| A +20
EPEFIREE w7
Ao =4[ 683 [-88(372 L +30
= 983 |-88|72| B -30
= ;ﬁ% l‘—.‘jli 52| - | - HA
o 1 |22 AA] 795 [a11]a17 5
505|411 41.7| A +20
de HM| 595 | - | - A
Ao =4 649 [-99(383 L +351
= 100 | -99 |-83[B -466
ZAHdL =M 508 | - | - HA
1 [Re Ax| 792 [163]341 T
= 492163341 5, 5
2e AAl 660 | - | -
A& =A| 549 |-95(349 L +326
= 875|-1157219| B -13
At ae =al 787 [-137]403 By
2 [@e 54| %5 |292|8
N L e L oo LE‘%'Z
a5 AAT 816 [140]428

(E 2y 28 I0C Z2mle M3t o|Alslet ZA Zt

jq |8 BECo wg | A
: Mo | 284|284
SR E R AL @) | @)
S I I 2 | 3
X‘f? 0 | 100 %%7;‘4 &) 5| 3
= 9= 8
b“”fq 20 | 100 %ﬁ 7};*% 1t B
RIRE agH 15 | 3

& BAdE A8HA ggth RE APFARE AP
of dig A Arut wgel A8 glol, AY WAz A
wol we A4S AR W By FHY A4
Ae WANE A LFo] glo] AT + drku Bt
A w4 Zzdg Agstel olAse e sk
o 408 AGE shtel AA B G 02K F 3R] &8
i

WY BA Zeide Agse Be duse agol
U ARRE 2 oW, A ol o $age] b, B

= AR Aed REg 2 54l JE AT Ade

(@) =442t 2
(38 14) 2 ICC Z=ng XE310{ YYE 0[Al5t2t HA
el of

(b) S44o40| =gt
Sat

(c) =Aottof =&t
YA

(d) HEA2Hof xEst
EHEAR

(22 15) 24 Z2ng X2 H $o| Ayt A

Ak AR 2 YA FIE AH ATH 54 A
Aol BE Foj7t e AR 10 FE diFez Adsgin.
(2¥ 15)9 Aol AL duk AR 1730 ¥ Al @3



(Z 3) 23 AR 10Z0] ChE Al EIAl| MS HiE

NY AR |Rdad v | ng oy | oo
=] v— —_ (3] —1:7{; %
A% 1 10 20 10

A=A 1 30 10 60
A 1 30 30 40
Ak ) 50 20 30

2 399 B A Fof EES EAGAT EH-‘?"F:" A
Azt o= AE Ad2gPda, NFIEES

. 2y 2 Fd A A4S AYHeE e
19 3%, vlnd JgsA Aol Ho] W Pr%% A3
gtk 2 FdAe o AREn 84 BAYS ol @
BFEA A7t ojde RAx7t At ARHUAT, oA}
g AA I g2 9w AN E S Rz
A4stn ot dddd. dvsd] 44 J4ASH 54
AT A &2do] AN Fi ﬁﬁ"i, YAHQ o] =
AT @3tgith <& 3> AP BRAARRY g =
e AD2YF, BE, FAA2YZo2 @ YIS BA
A o]2d =L Al yepd Ao FHe A4

53 54749 450 Yeht 94 % wE oo Mz &
Hol gt ARHE Rew sy, A9 s1Fo gE
F Atk ARA G Aol BA Fo AN A

234 ge 4 Ee WA g

6.8 B

AFAYA 4 ERE Tel)) H34el HIMLE 494
9 BN 2ARRY WA B Ag wANFE B

F8 =7 2E v gdou, 1y Jug wAHFe
Ao} £24E AAHoz AFHn A G P8

AN ZAY RE7} AR HFo] HFHoZ 51 g9,
ofel W si@gte] AFEIA LFH: Uk & A7l
Ae 289 A7t F= A EFE Fo7] Aste Hzo]
A A EBS Eols BAL ICC Z2dYs =299
HEETE Mg 4z B4 Z=sde] uyFHL
A 54 Al 4 He wBE At st
of WAL 71Ee WA oAt HANRS FHgol
975%=2 A FEE, A BT oA EE AAE 5
g AT, BATFH A oAEe HAME 1wE
AHSBIE R 7129 B HAPYES o] 83 W Ha) B
Aol e, By dele ARe T 1380 28
Atk AdE WAL A7 o3RIt A BA Fode
A A2 A4S A3 o WAL A HFH
S AHSstEE, AFHY 99Ae 9 A 21 Fol
AeHos EiH APHEE HR Fo] LA
B, e 4 HEEe £ S4E 2o A A
o] 8% F A& A3l At A4d B Z2Hde FHE
sto] & dmtdQd adoiy, ARXE £ W, 4 BA 9

@ 2age] YehiAl, nE ARdA 494 $ue F
Fsdel e AT Agsdt A9 A% $AALRA
L7l ARE QUAT HEE ANES AA2Y =7
W, deked 4% A4AES SAAS 49 4ol ¥
W ol Aem, AT Pol AU Heee

e Z2sed 44ETE AHAcZ Ausel I
FHRE ohg thE 198 S FusvldE 44 29
g & Qo & a7E 53 9 /) 94 2z 3
24 TR AL B AZolgAA E5E F 5 9
Ga A, 29dE $7sa, ALY £ FI4A
Aot okAA Y & doh 25 5l A8Y 4
Qe £F el 8Pe,

dngEd

(1] st &52], “A-4 7oAt 1009 ol °‘°W Nagel#|
Anomaloscopedl] 9@ M7} o]de] &7, tit 283
2| 21843, pp 137-141, 1980.

[2] o] 3%, AAE, “2, T oMY AAAY A= 47
oA HIE" dig kaErs]A] 279, pp2ll-215, 1986.

[3] Cal Henderson, Color Vision, http://www.iamcal.com/
toys/colors/stats.php, 2000.

[4] Christine Rigden, “Now You See It, Now You Don't”, IEEE
Computer, Vol. 35, No. 7, pp104-105, 2002.

6] 2FL, “TUl9 § 424 ¥4 YA= 2 A 5, 73
BEAA A 2 PHSAEE A, 2005,

[6] Section 508 Standards, §1194.21 Software applications and
operating systems, http://www.section508.gov, 2002.

[71 W3C, Web Content Accessibility Guidelines 1.0
http://www.w3.org/TR/WAI-WEBCONTENT/, 1999

[8] Nam, J. Yong Man Ro, Huh, Y. Kim, M. Visual content
adaptation according to user perception characteristics,
IEEE Transactions on Multimedia, Vol. 7, No. 3, pp435 -
445, 2005.

[9] Dongil Han, Real time Color Gamut Mapping Architecture
and Implementation for Color Blind People, LNCS 3101,
ppl133-142, 2004.

[10] Christine Rigden, “The Eye of the Beholder - Designing for
Colour Blind Users”, British Telecommunications
Engineering, Vol. 17, pp291-295, 1999.

[11] Holly G. Atkinson, Bridgewater, Conn., “Method and
System for Color Vision Deficiency Correction”, United
States Patent, 1996.

[12] Meyer, G. W. & Greenberg, D. P. “Colour defective vision
and computer graphics displays”, IEEE Computer Graphics
and Applications, Vol. 8, No. 5, pp28-40, 1988.

[13] Brettel, H, Vienot, F., & Mollon, J. D, “Computerized
simulation of color appearance for dichromats”, Journal of
the Optical Society of America A, Vol. 14, No. 10,
pp2647-2655, 1997.

[14] Vischeck, Color blind image correction



122 Z2XNe|=2=8X B M15-BH 25 (20084)

http://www.vischeck.com/daltonize/, 2002.

[15] B3, “AAEAE A7 Foff A AZEY ] AL, &=
B A3 =77, 10-BE 53, ppd35-542, 2003.

(16] 29, “Meer=Z& e Aoy SueF”, AT
3] =84, 13-BA 43, ppd71-478, 2006.

[17]1 Z4 A, “Aztol x5 $3 ICC Z29dy} T2 &
T #e AT, AEEXR, 1198 135, ppl66-182, 2007.

[18] Young Gun Jang, “A Color Contrast Algorithm for
E-leaning Standard”, Int. Journal of CSNS, Vol. 7, No. 4,
pp195-201, 2007.

[19] S. Yang et al. “Improving Visual Accessibility for Color
Vision Defici-ency Based on MPEG-21", ETRI Journal,
Vol. 26, No. 3, ppl195-202, 2004.

[20] AT ¢, “MFAIG AL HALE o] &3 MARAYTZ 73
o F847, digetnsls]x] 474 103, ppl638- 1646, 2006.

[21] V. C. Smith and J. Pokorny, “Spectral sensitivity of the
foveal cone pigments between 400 and 700nm”, Vision
Research, Vol. 15, ppl61-171, 1975.

[22] J. Pokony, V. C.Smith and I Katz, “Derivation of the
photopigment ~ absorption  spectra  in  anomalous
trichromats”, Journal of the Optical Society of America,
Vol. 63, issue 2, pp232-237, 1977.

[23] Lindsay T. Sharpe et al, “Red, Green and Red-Green
Hybrid Pigments in the Human Retina: Correlations
between Deduced Protain Sequences and psychophysically
measured spectral sensitivities”, Journal of Neuroscience,
Vol. 18, No. 23, ppl0053-10069, 1998.

[24] International Color Consortium, http://www.color.org/
abouticc.html, 2007.

z EF A

e-mail : choi@stkorea.net

2000 BFuigta HFEHA RIS
(F8AH

2002 FFdigtn AFEFRLF 3
(FEAAL

20068 ~ @A AFL HAFE A RT3}
(aFAF}A)

2002 ~ @A F2 A} o 2F #HF

Aok FUEA Hel B2 ¢ 20, AWE ¢, 4MH 2

13k U-g279

2 d S
e-mail : leoking@cju.ac.kr
1996 FF st W AA A8 IH(F EHAL
1998 A oistal oighel
AFE AR I GH(F A AL
20028 ~8A BFdista AFEHARF
(2 A1)
ARk Ao A, 7IANY, BEut o

Ao A

o o

e-mail : ygjang@cju.ac.kr

1980 Q13hehsta A AbEgtak(3 AL

1979 ~1983 - HAT A A+

1983 ~1994d 95 3H TLIETA
AT

1991d QJetist AAAEEat (3844

199%d Qlstoheta AAbgskst (F3HkAh

19951 ~1996 157]&AT9 AdA+4

20033 ~2004'd University of California, Davis Visiting
professor

19969 ~8A FFsta ITSHF s

A Eok HCIL As2Y, HE23%, 8T, AALRA2



