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Development of Assistive Software for color blind to
Electronic Documents

Jang Young Gun'

ABSTRACT

This study is concerned with an assistive technology which reduces color blinds’s confusion when they access electronic documents including
color objects in their computers. In this study, I restrict the assistive technology would apply to windows operating system, 256 color mode
and implement to minimize color distortion which occurs in multi window environments because of color approximation process. As a basic
palette, I use a 216 colors web safe palette which the Christine proposed as a standard for color blind, expand it to 256 colors to apply all
computer displays using Microsoft Windows as its operating system and implement it as windows application. To test its effectiveness, I use
a simulator for dichromats, as results of the test, the developed color vision deficiency correction S/W is effective to reduce the confusion. It
is more effective to use the implemented S/W in both of design and client process for electronic documents.

e : MY 3 Mok(Color Blind), 2X 7I&(Assistive Technology), 2564 EHE(256 Color Palette), 42} 2H(Color Vision
Deficiency Correction), EXH2A{(Electronic Document)
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{
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PALETTEENTRY palPalEntry [1] ;

} LOGPALETTE, =*PLOGPALETTE, *LPLOGPALETTE ;

LOGPALETTE T2t =24 Z#EcuA Axs}t #
dd ARG Este vz b do] 5 Hh=
A FFHIES TAHYY. 2duz §4& BE UL
Zo] JAE B4 Aolo

LOGPALETTE * pPalette =
(LOGPALETTE *)
malloc (sizeof (LOGPALETTE) + (numEntries-1)
% sizeof (PALETTEENTRY)):

pPalette -> palNumEntries = numEntries;

SelectPalette ()o] t@F 3&-& thdol 2el7] F2ol AL



g ZHEE FAT RealizePalette> Aejdt &8 oy
EZNEH #a9 A2¢ ZHEC Mg @iz A4
g FAgY. fAdE 7€ olf wWEe o FAL
F 709 Exe] o AYSFAAT A o] Bo] &
4 Ao ZEFooF gl SelectPalette( )& #x #He)A
Eo ojdo] A ZyEdA WEL dAZY BHAF
BAfoHe olAL &4 A" ZYESL & AHolth A3
AH2EE #39% o 4 TYEE Adgd g2 AR

E AL ofFet adHug Al2d BYEY IS Hx
of SelectPalette( )& &% of AA=Hm, 4§ FIHEE
% 287, BAEI7E g8E Fol A Ao 2]y
Zg M2 Foll BHEE Fsies Ao AEAM S8 A
2goA =29 7 £A47 W o™ delx Y3
LY EE dejFolol F) 9ES=E AAY LYEEZ A
Aoz HZ & F g7l dEe 20712 AH Alag] A
& BEATA Ree S8 XMED 9E$=oA B
0 BE Qe # Fojof ot I E EFEla, &
Z2aPe] AFHoFZ A2d BHEE A4E 5 gA
33, 2RAE FAAE AL B 71X FHo| sl PALE
TTEINDEX tlZ22& AT o, & Z=2adns Ao
e ZAEHA 4 Aoige mHAd "est oot FA4E
g2 gho] &8 LHEC o ¢l zo)A] Alx¥ FHE
o g A oflth o] dEzRS F o] AlAE THE
o = ohE Moz vjPETHE o] WHEL oM AFF
ool Bglo]E Ydojuir},

4, 32|AEIe] M Web Safe Palette

2" 1999d A3, 538 9 BA9 AFAs} A
ol 2 FME B3tE W EAE W] AFI=AE AFE
T A A 1498, Al 248, A 34WE A0 2A @
HEE THEIFLH, 2002d € EAMY AArt A9e
aE ) ENE Fged =€ Fe 4UE ZYE
g AHE Zlol=delE AMAEm, 0 EHEE EFos ¥
Ag ALt o7 UntAHA §] AAH FHEZ 4
€ BEYE [ BE THo w2} 47 oA} EAE U
o F e A7 ddke AE n| ok E=F A5 AL
42471 0 BHEE o|83ld T EME FTEHE 4 £
AE 25 glo] 94 = sdva FHs oy, A4 g
A S dge s Adste] Aok W] £3E AFA

ey 2E At THEe] diF $£3F 2dg A4

AV w3y HEE AMAE 4t 2 4 ZUH .

oA R, G, Bl &9 F=7t 474 23, Fope] 2]
Z Wsgtsle § RE AiHA dig 99 AL EA
7] ol@ AL Aol FBE] HoldA B} FAHL
Aol A zpolE ESA K3t Arl= EAIA ¥

HIZME M2 Z0f 2E 2TEJ0] HY 539

Me 2 2A7F oiin, dA4ZdAME ddg HPAYe] 8

THe ALE =E8da #3890,

(3% 3) F2|AElo| MUZ ¢ oM HIYE

JF ZHYE A HAL AW =Mde njgg A}
ojo] ZA3te] Mo| PYMoZ WHEHEA], FHo2 WHEE
Ao we gEd A3 A7hE N For BHIAL, 4
Tol A= oo wa} 5702 Hat(sub group)LE EH3d)
Aok 27t AAT BHEE (2" o] BASHHL o] &
HES 542 HA A 1487} A 248 zjo]7} 3]
A g1 R zpolute] Q&S o &3l x, (¥ 1A
Hxo] g Hgle 7= Mo wf§ A@Ho|nz A
Aol digt ZElES Mo IS Er|she thale] A
& A& =S 48 audetn, dFsded,
& dod wg A4E 7 Fe] A F WY o
ZIELR Mg OFs § Ao SAeot HA EF HE
Fusts o2 giEy dFAEL e g=E
AFdtn glov, deoe] a2¥s BAEA ¢41 dx iy
FE AL ErtsseE A3 A9 & Qe 39 4

| gl Aolth. Ze2"E 216709 € ¢4HA
HE AFEe Ak HAREAMe A HEe <

o ok

i

2
rio
L1
o~
=
2

iz}

p
Imt

o

> =y
o
o
X
(o}
A
-4
-
2
e
rIz
Fd
2
ro,
2
N
2
M
2
A
=
2
2
rir
(U
n

5 78 A« AH

=S 30 HAH o|FREE FHEE AT F AESE GDI
(Graphic Device Interface)E ## i, 9%=$=2E 7zt
o] o]Eg Aol HHYEE & F 5 UAEE MAH
o, o #dd HYEES =¢¥ ZYezt Fo =g

geE: oy FnFel o& "ay wHoih Axy B



540 FEHMESB=EXI B H10-BT HI5=(20038)

Ao sl ALed & itk EYH BAEE 2567
o #2g 74 4 gom, # §5L 044 Z7A wke
Z+= RGBl(red, green, blue)2 THE

eeld SUES A29 BAEE WP BYL +9%
£ BE Jddel= H4¢ ok 1S $5 EAshA

— A Jl2 Moz Wy
ey AfAL ST

- AE2E X gs M(Unused mlom)_

1. 2l@alo|= FHe| AlA"” I E

¥ Z2aumE wAE)
" A M

AB5IX

MBE 4 e

2 52 A=t elgeiolx e

HE Z2OY(HE Y E)

{  + %
MBE A *fj'"
T

i, "r--._ ey a4 /
Mz nijﬂwa 2 E)
3 uiF T E} 2Heo|= A=

(02 4) Y E 2lgelo|= I

Nad HEE TS dEY = FHQ 2, AHEE
A, AHEEA] g A F s £42 2o, Y
glo]Z Aol FFE ¥A ¥ nAHAA Ao A
A FHE e fdeel= AHE T AEHA &
2 dE7t FAHA g A =HUY AHEE dHE dE
drk o]gA AHEE dEZ AT o ZHES g
dejolz A Fofl o] ML WAHHR gt

olg} #Z& HE WHoz ANig THE gL BF
AHEEHE el w7 997t ALEE dER7L gleAich
olg, ZHHE viyAE wF A=t AHEe A 7
AN Ae A 2" T EdA o} PUYsA dk =¢F
ZYEES A83HA gt Z2aPLe AHYU 3H20ME Al
g3 =, =23 BHES AEE AS A 23671
ele] Mg HAs ALEE F gtk o|W] AMEE = API
%47} CreatePalette( ), SelectPalette( ), Realize Palette()
ole, =¥ HHYEE FY7E AL U 3LAR +
A

D44 Z2ago] AIRE FeES] & dEE Hy
Ao vjdol HAslx, CreatePalette() #F+2 AL
A ZYEZ A
CreatePalette( )= | E9] &S Wigela oL 1B
5 ZaadeA 2 Ao diusid Y4 2gdc

@BAEL SelectPalette( )& o|&814 tiuol2 Y~
ez degr,

@ BeEE RealizePalette )& ol &84 31419,
RealizePalette() @+ A& 9 da AFE ¥y
W, w2 GAE A4S sedo] BelEdl Sk
248E QESE S=ddo] 2 AHol $4 £9E
Zol, Uix] sEdlo] BAE gL ] BAsE @
w90l o) ALgE 4 ek WlHe s=dole ¥
ool HE BAE dEE: ol§ e A 24
@ Aoz wgdn,

olate] 3gtA Al FItol &8 Z2afo] Al2¥ ¥
E9 A A4 g9 HAY A& LA 7]Fe] e
8}, o] & SetSystemPaletteUse( ) T=r=4 A 2|33t} o]
g5 AAd BYE WA oldd ALEH ® e F
7 gAEA HLEE ZEHES A2 Fld #AZG
flol &Moo HEHA 87 $)8ta] UnrealizeObject()
e ALgsle] AFe BHE WHol AAgd ¢A
A WA ZHE AAY AHES gt o4 A9
By ZHE HE HAE (29 D)ol A EABFA
Yo §9S AHYF FES £ dFeA gubEel A
Aol F7hgH Apolrh,

System Palette2|
Static Color2| 8

v

M 2to| AALE Logical
Palette 444

Palette Realisation

Y

g8 =5

(08 5) Mu 2y HAE HE X

# BAY A oiAEAS 428 AN M=
A3 FYF ZHES AddAE devde AL 9
ofgt ot diA=Z 266449 BHECA, F £IAAY
vEeArt 3EoR A= AL 2164009, YA 40
AL ol FXoME tirigo] AR FHo] At

TE dAelME APl #58& 883l C++2 AFsAL
v, 4z} o]} E 93 BHES FE07 LOGPALETTE
3 delge] gg AL F TEE AYsta, d2ag
DCE o] o] DCol A4E BHEE ¥l A2¢ &



HES vfPstn, A= stwe] A4 WARG. Wy A
o 4 ZHEE A#Yslel, T8 F T SyE: 9y,
ol 7]Eo] HEEQUE M7 ol4AE BHEL YH
GAM ALEE BHEE 7F0E 2641E AT
= 7450 e, o] HE 40719 ¥ A2¥ BHE 9
ool th2 ﬂaﬂlﬂlol"dﬂlﬂ OEE ZHEA #Falo] I
8 A& zta oA A$= @40l Yehtbs EAHe B
FHNeH, Md WHon FaNe B 4019 H&
A9 He S 49 =3 Mo 2AEE 183

of ZHE A wjde A5t
MEe AZE O o] Aldla} A, QJrJ' 1 HhA
A A2l dn AR *‘M 51%5* 3t Eﬂ*o
S|

THSAT. A Aol = dAF o|MAE mALE}
T AR AR 4G ANZe BAlEAE £
atel, Al An - ok Fof AAHom Yre Ax
o] atol7t vj$- 2 Aoz BIFHI o), g Mz} 3
HA4E Hdoz 47 o} Pt A4e FHd 749
& ohgol AYel FASEE sojof P B & 4
At

ojAl3tet FHolE F e AYF ZHE (29 6)9
EASAD, 3 vt Aw AlY sl= F g Ay
& A7 (29 Dl A (29 6)olM 23Y 2
s w7 do] Aol wae F o TR F NEF
H7E He & ¢ £ 9o, (g 79 3% $= 4u
of #2 A Fadv|z Hole REo] BAY aPdAME
AARZ Z3sol FaatA dehtA e, 2A Z2aHe A
&3td 9A] 8 F o] # Holx g AL ¢ F Utk
et @ o]zt o] BA ZaaYPL AlgsldE F
H jdd 48 58 B F & JoIE oA Ay
olu e FFH AW NS $Hd FHAE 2 A
ol dddnt. ¥y BA AFt FRH BF, TS}
4% o8 & EMdMe st e Aer FAHY
A £4 W3] AN s Aol BFAF Abgto] A
3F T ©E el 9% 44 #d A elM 594%71 A
g B4 E Eo}l WIHE uF ¥ o] nmy up rH22),
53 @AY AaGAdqAs 438 297 gle Ao
FHd0. =3 Aq9E usHA dn FHE AAEA
gl A BAE A ¢ Hgslo 199 74
of et Eftdel HAY 34, BeES HgyozE ¥
A EHA7F AHe)7] wfelct weby FEE w4 A
g 97 AME 3E BN S st ¥ 2de oz &
3 71 Hdss HAg AgstdA, da £A9 Az
A7k Y BAEE Agstel, AE A4 sol= el
AWM A2g stojof & Zelth 7 ad a¥L o

HIEME MZ T 28 2AZEQ0] M 541

FOR ANYE SUE (2 8)dl FAEUL B (7Y 8

A HA Fgat FREE o] RAE (19 8)(h)H
Qol HEAPAAE & Holx gfou) BAE RA} (29
Bilc) A= (2 B)(b)oll vlste] vlwd ZFia} Lo &
e Aoz Y

(b) ZAd wALTY (¢) BRAHE S0
R a9
2l 6) O|Al3t2t AMUA|E Ha}

) MEAY Fl= (b)) M9 BA a3 (o) 4o &
2 a9 B3 a9
(38 7) 20| MUAIY FI= AlH E3

(a) &

(h) h:&ﬂugo] B :-—_Alhzgo] L3
(22 8) 37| Tglofl ofst 25 An

(a) ¥ 19

L By Oy

6.4 &

o
F'.

z9) 256 4 REo|H FaAs 4 2R AxEg
A% AA%D, FHHAY, Ag w4 Tage A3
o AU A3t A4 wgel B e Aol B,
of 2ZEfolt Aelxve] Mg Y BAEGE Yo
A% Y= Z2AN, 2Zd= A=, Taddod 44 =
229 § WEude] #32 ol8skt RE AAEA
BEASA 48T 4 o, BHs sgoz wed 3
A 9ol g ¥ uE F BAN AsHoz A8
% Qo Belsh 7% % A%e AT A3 264 we
AMT LE $8 Tzadel Faaln, AE$=s} 24}
doz sty WEel AU U Gl E4PE 4
ol glovl, Mg FHEA oA EAWN TH A
7t Be E@ He TWen e A% 249 3 v
ulshl et BA7 ek Axe) BAE 4Rz ?1
dg A GE @ e Syl glon, $ae &



547 MEXMZISS=E2X B H10-BR M5=(20038)

= HY BAE $Asd B $4S AHEEo #.
gy o] WAl #Ael AFE e HHFT AYE A
o AT Ay EA7F dojd & Ak

o] AZEg ol AAEAM uFo] FAFA ot
ola, el ¢ 1 uj&o] goid o] JFHE AH
ol Zule) 1005k o|4ke] Azt oldatEe] HA EAE
g2 & o B4 F e EFY AFE Fole d 7]
o & gle Aotk FFE Ao FAEE ®olv WY
3 v &2Fd Az avn A e A olde Y
5 Agstz, AE 4 1AL YT F Ae A o
g A7 W= EF L gBy|d MG Y LZEG0]
& ¥y 977 9838t o

i o2 s

[1] g3}, £74, “434 47} o] 1008 31914 Nagel
# Anomaloscopeel] ol #7} o]4te] 57", = etates]
A, A214, pp.511-515, 1980.

[2] HB Kim, SY Lee et al, “The incidence of congenital
deficiency among Koreans,” ] korean medical Science, Vol.
4, pp.117-122, 1989.

(3] o] A4S AAE, “Z - F5A YojAel AHA H= 47
o]k Ale] Hlx” g=eotnlels] A #2748, pp.211-215, 1986.

[4] http://www.iamcal.com/toys/colors/stats.php.

[5] Christine Rigden, “Now You See It, Now You Don't,” IEEE
Computer, Vol.35, No.7, pp.104-105, July, 2002.

[6] http://www.section508.gov.

[7] www.w3.org/TR/WAI-WEBCONTENT/.

[8] Jeff Carter, Mike Markel, “Web Accessibility for people with
disabilities,” IEEE Transactions of Professional Communi-
cation, Vol.44, No.4, pp.225-233, Dec., 2001.

[9] Christine Rigden, “The Eye of the Beholder-Designing for
Colour-Blind Users,” British Telecommunications Engineer-
ing, Vol.17, pp.291-295, Jan., 1999.

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

[11] G. W. Meyer & D. P. Greenberg, “Co
sion and computer graphics displays,” IEEE Computer
Graphics and Applications, Vol.8, No.5, pp.28-40, 1983.

lour defective vi-

[12] H. Brettel, F. Vienot & J. D. Mollon, “Computerized
simulation of color appearance for dichromats,” Journal
of the Optical Society of America A, Vol.14, No.10, pp.
2647-2655, 1997.

[13] http://www.btexact.com/.

[14] http://www.vischeck.com/.

[(15] 294, =i, o] A, A4%F, olAd, A& iis 4z
ZAA (1) ASE Az HAre] g L A AT gt
B85 =], A48 A1E, pp.205-214, 2000.

[16] 34 5, “N7 FojAE A Az A A 249 dA
2 " SRS 2002 7HE SEdE=EH, Al
2998 A|23, pp.181-183, 2002.

[17] http://www.optometry.co.uk/articles/20001117/hodd.pdf.

[18] O. Estevez, “On the Fundamental Data-Base of Normal
and Dichromatic Color Vision,” doctoral dissertation,
Univ. of Amsterdam, Krips Repro Meppel, 1979.

[19] Theo Pavlidis et al, “Using Color in the X Window System
versus Microsoft Windows : Part 1,” Computer Graphics
and Applications, IEEE, Vol.18, Issue 6, pp.64-73, 1998.

[20] Theo Pavlidis et al, “Using Color in the X Window System
versus Microsoft Windows : Part 2,” Computer Graphics
and Applications, IEEE, Vol.18, Issue 6, pp.75-83, 1998.

[21] Dr. Terrace Waggoner, Color Vision Testing Made Easy,
2003.

[22] 9% 5, “eARS $AR T A7 o] FAd A NET
AAY digerata] 2], A123¢ A1E, pp.135-137, 1982

o
e-mail : ygjang@chongju.ac.kr
1980\ Qlshol et AApgeta} sap
19799 ~1983 Fwhastd T4 A4
19839 ~19943 4559 T4ATE

e R
19913 ¢laiogtn AApF et AA}
(HREFE
19953 1&gt 7 ZI-—EW?J—} whA AR FE)
19954 ~1996d n57]Ed 7Y g4
19961 ~ A Ao shal ﬁv'i']’éi%ﬂﬂr Fag
2003 ~ & A UC Davis visiting Professor

AR} HCL CTL S4AEHEE o] &8 ¢ =2
B E, AT



