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Abstract : This study evaluated the effects of the syllable number(one, two), font type(gothic, myung), color contrast
(black on white, white on black), display type(paper, LCD), age(20s, 60s) and character size(2~80pt) on the Korean
characters' legibility. Total twenty subjects from two age groups (20s: n=10, 60s: n=10, five male and five female
in each group) participated in the legibility test. A target panel was presented in the distance of 50 cm, and subjects
conducted a reading tests for, in total, 16 treatment conditions (full combination of syllable number, font type, color
contrast and display type). Results showed that two-syllable words revealed better legibility than one-syllable character.
The main effects of the age, display type, font type, color contrast, and character size were statistically significant(p<
0.01). Paper showed better legibility than LCD, particularly in the 20s and in the character sizes of less than 9pt.
Gothic revealed more correct answers than Myung, particularly in the 60s, paper, and white on black conditions. It
is expected that these results can provide basic data for the determination of the Korean characters' minimum legible
size standards. For example, the minimum legible size for the Gothic and black on white characters presented in the
paper should be 5pt for 20s and 11pt for 60s if the 75% correct reading(3 correct answers in this study) was applied
for the legibility criterion.

Key Words : Korean characters' legibility, font type, display type, color contrast, letter size

LME QUa) ARgA A Aol YA T 4=

. S Aol olof tisk tiMo| dasict 3|, vholof ut

OE]AOI' ’%]% ‘;ﬂ ]'ﬁ %‘Oﬂ 5]':"0 _31’; }‘ OE]FH 7}' % ]_1 ;S—EJE 7‘-‘]'6]0]._]_1 %\7_]14_ /\]Z,]' ;g_oﬂi ?_]_
A BN XSS WPl Sed, FA BASO U gy Aejo) o9 e ARES Aol Akl AR
B AAG 22 OAE] ANTE B ARE  mop ) A Qo] e BHare 24 Ak
£ ANEE 4 Yas BolSold RN guat ol & sl 24 2ol 4
o dleREold Arg ehtlel BHS VA £ A ug Ageie 2% A% AP AgEhe o
= ABe Aol ot el SHELR  un Saqmol g A% kR g AT

7} 2hers) AYS T ek, S Sol, kel IS S

t =1 =
To whom correspondence should be addressed. 0032:2003-2 =t /\] Zjl' H?_] 2 E'@-g}% r,H
ykong@skku.edu

92



F2o] AtEolA AEe sXHT AL 2AR
20 AHEElE PERAIQ YA a4 FA 27
£ dlephuet 7ty APER URo] Tho|=
2ol AAELT Qe YEe) mEe AY =
5E 5 YEQIE dAgE 24 HEAAE 9
3 24 22 27) ABE vz AkE
o= E35F QofEe] Hr|EE whde] A=t g,
A Z710] Aigh FAEQ Frol =2l AlAlst
i) s 2

Sejubghs obF o]yt AtEe}l JFEo] &Y
o] QlA] g2 Addjoln, AR JH ApxEo]
H A5 Fstal Sl 20079 Sh=rEsaEtd
oA dE 2FE91 IS S 0032:2003001 4] AA|
gl= 7to|=ElRlE Sh2oll= A8 7V 53] AEsh
L pzog A3E APy, w3, TAS
AE oz gyl ARgsHAoA 9 32 7i=
A A7, 3=gurt 2] 7HEA njR: o
F& VDT S7g0llA 33 a7, AFE oA
22, 27), 2l 1S A7 gge] 7t
=4S Conjoint analysisS E3)] £43t 97Y vDT
sholA] ZxpAV|eE FAAo g AL Ee)
2FEE HPHoE 2ARE A7 ek

ool A AHE FFe) ThEAel digh 7 A
TE 53 AF gAY s sHEA i8]
F2 ARE F1 AN, s 24 2] B2E2E
AAst7loll= oby] FE3H Adletn & 4 9o,
F74AQ dArF Hagth AAolrh &3], 7] A
oA Folek LCDE] vl A7} o]Fo]x]2
Forom, s 158 2R} 283 ol zpo]
At 59 712 A7 o Hast AXolok whaba,
= AFo M= AXFE(F ), LCD), EE, My,
A4 g AHYL 9] 7hEAd(legibility)ofl T
A= Y 8s| 4t skeith

2. 9172

2.1. DjAEX}

Aol 20 108 ZF 59), 60tH 1078(E<
7} 59) & 20780] Hrtekeich 2009 Hg o]
£ 2494@E25), B FF AEE 1260252
™, 60t T AEALe] Hit tfol 66.94(+3.0), F
o+ et AlgE 0.730.2) ATk

2 =
SRS AFHQO, 60t), AALA(F],

B ZE, M iyl BA EEY, 2K 27|, HECIHER EXIEHE BlR= S

LCD), EE(3TE, B2, Aojul(aA 24/,
SR, SEH18E, 2820 57
gt o] &, A= between-subject B0, A
ofA ], AAPLL], SAA|, M), S84 within-
subject <= mixed-factor designg 3}9T} =, 3
APARE 216714 47 20E +Asgct o
AuAe) & vz xa] ofg eAE Bl 9
o mE AedE wHoz Faiar

A ZYAdat et Ho s Azsigle
™(2200x3000x2200mm), WHo= & HoZ uf
At vpe2 UF Ry o g2 ulgelsie] b
Az oA HMSt BAHE Al Fstes 3hAnh =
% ZAo] 7Hs38F LED 237]54KDT, Model No.
RO2TD 620%x620) 2705 oFAl HA o Ax|3}ed, 7}
54 58 A3t 7RE(Fe)y LCDEYE o] =
T & 450Ix 2 FA8Hch 2 AR w3 BARA
etol Aglg A sAst7] Y8l gatolzt 9l
= M 14 ZAE A3 cHFig. 1).

7t HAPAE Fol F& LCD BUEE S
1440x900) 43| Upehd FAHE-E 284 Thol) 47}
& 50cm AZofA ¢iA stect dl ALl Xt =
e A4 Z7]9] 24 FlEE o] o] 7
3teE A&t 7= AXYE o]gste] LCDEY
B Aol Yehts 2459 wolot dAFtEE 5}
Ak

2 Ao AbEE FHA7]= 80ptiEl 2pt7t
Zjo]w 80~40pts 4ptThel, 40~20pts= 2ptehe),
20~2pti= Ipth R 2polz] A st o, wheta 2
397FA] 2RI3712 A48tk Fig 29 o) zh
22 Z7] F a9 133 5L 23d FARES
28] F2} St=E Alsidoh 128 2/ 7}
Zof AHEE SAEE 3 "y A4 ofF] =
AAFO A RES W FAE 2E8t] BHH o)
U T73709] A AE HHA ARgsle] 23

Fig. 1. Experimental setting and condition,
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Fig. 2. Examples of text cards used in the experiment (left:
isyllable, Gothic, black on white, right: 2 syllables,
Myung, white on black),
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Table 1. Mean number of correct answers in different treatment conditions (age: 20s)
LCD Paper
Text Gothic Myung Gothic Myung
Size | Black on white | White on black | Black on white | White on black | Black on white | White on black | Black on white | White on black
®) 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
syllable [syllables| syllable [syllables| syllable {syliables| syllable [syllables| syllable [syllables| syllable [syllables| syllable [syllables|syllable [syllables
2 0 0 0 0 0 0 0 0 0 0.1 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 1 2.1 0 0.2 0.3 1.3 0.1 02
4 0.1 0.2 0 0 0 0.4 0 0.1 2.8 3.7 2.8 3.6 2.8 38 09 1.4
5 0.8 1.1 03 0.9 0.4 1.6 0.1 1.2 37 4 33 3.8 36 39 22 26
6 23 32 1 29 13 32 1.8 35 39 4 3.9 4 3.7 4 31 38
7 23 3.1 1.9 3.7 3 37 0.9 3.9 4 4 35 4 38 4 35 3.7
8 3 34 3.1 37 3 4 2 3.7 4 4 39 4 4 4 3.7 39
9 4 4 4 4 4 4 38 4 4 4 4 4 4 4 38 4
10 4 4 4 4 4 4 4 4 4 4 4 4 4 4 39 4
11 4 4 4 4 4 4 4 4 4 4 4 4 4 4 3.8 4
12 4 4 4 4 4 4 4 4 4 4 4 4 4 4 3.8 4
13 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
14 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
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Table 2. Mean number of correct answers in different treatment conditions (age: 60s)

LCD Paper
Text Gothic Myung Gothic Myung
Size | Black on white | White on black | Black on white { White on black | Black on white | White on black | Black on white | White on black
{p0) 1 2 1 2 [ 2 i 2 1 2 1 2 i 2 1 2
syllable [syllables| syllable [syllables| syllable [syllables| syllable [syllables| syllable |syllables| syllable syllables| syllable [syllables| syllable jsyllables
2 10 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 !
4 0 0 0 0 0 0 0 0 0 0.3 0 0.2 0.1 0.1 0 0
5 0.2 0.2 0 0 0 0.1 0 0 0.7 0.4 0.1 0.4 0 04 0 0.1
6 0.2 03 0.2 0.1 0.7 0.9 0.2 0.2 0.8 04 0.8 0.7 0.5 0.3 0.1 0.2
7 0.6 1.2 03 0.3 1.3 1.2 03 0.5 1.1 1.2 0.9 0.9 0.9 1.1 0.7 0.8
8 1.1 2.1 1.1 0.7 0.9 1.7 0.7 0.8 1.6 2 2 2 1.3 1.5 1.5 1.1
9 3 33 3 3.4 23 3.1 22 26 22 28 2.3 24 1.5 24 1.3 1.7
10 23 35 2.5 3.6 28 34 29 29 22 29 28 32 24 31 1.8 22
11 33 35 34 3.6 3 3.6 29 35 32 33 32 33 2.5 3 22 33
12 32 3.6 3.6 3.7 34 3.6 3 3.4 33 34 34 35 3.1 33 2.6 3.3
13 38 35 33 3.7 3.7 35 33 3.6 3.6 3.6 31 3.5 2.6 33 28 3
14 4 36 3. 3.8 3.7 36 37 37 34 3.6 35 36 33 34 29 35
15 3.6 35 3.7 39 3.7 3.6 3.9 35 3.7 36 33 36 29 3.6 31 4
16 39 34 38 3.9 37 36 35 3.9 35 36 3.7 3.8 3.6 3.6 3.1 36
17 38 3.5 39 3.8 37 3.5 3.8 3.6 3.8 3.6 39 4 3.6 3.6 31 38
18 39 3.6 39 3.8 4 3.6 37 3.9 4 3.8 39 37 4 3.6 37 39
19 39 37 4 4 4 3.8 4 3.6 4 37 4 3.9 4 3.6 37 3.6
20 4 3.8 4 4 4 37 4 39 4 3.9 3.8 38 3.9 3.6 4 38
2 4 39 4 4 4 3.8 4 3.9 4 4 4 3.9 4 36 3.9 3.9
24 4 3.7 4 4 4 3.9 4 4 4 4 39 3.9 4 3.7 4 37
26 4 4 4 4 4 4 4 3.9 4 4 4 3.7 4 3.6 4 39
28 | 4 4 4 4 4 4 4 4 4 4 4 4 4 3.8 4 4
30 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 39
| 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 |
34 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Table 3. Minimum character sizes above which the mean number of correct answers was )0, =1, =2, and >3 in various
treatment conditions (pt)
LCD Paper
Number Gothic Myung Gothic Myung
Age co;)rfect Black on white|White on black|Black on white|White on black|Black on white|White on black|Black on white|White on black
answers| | 2 1 2 { 2 1 2 1 2 1 2 1 2 1 2
syllable syllables|syllable syllables|syllable [syllablessyllable [syllables|syllable [syllablessyllable syllables|syllable [syllables|syllable jsyllables
0 4 4 5 5 5 4 5 4 3 2 4 3 3 3 3 3
20 1 6 5 6 6 6 5 6 5 3 3 4 4 4 3 5 4
2 6 6 8 6 7 6 8 6 4 4 4 4 4 4 5 5
3 8 6 8 7 7 6 9 6 5 4 5 4 5 4 6 6
0 5 5 6 6 6 5 6 6 5 4 5 4 4 4 6 5
605 1 8 7 8 9 7 7 9 9 7 7 8 8 8 7 8 8
2 10 8 10 9 9 9 9 9 9 8 8 8 10 9 1 10
3 9 9 9 9 11 9 12 11 11 11 11 10 12 10 15 11
BHEOFH I3 X|, H|247 K52, 2009\ 95
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Table 4, Results of analysis of variance '(main effects and
two—way interaction effects)

Source df SS MS F p
Age 1 669.702 669.702 4723 | <.0001*
SN 1 16.2982 16.2982 1.22 0.2836
DT 1 25.0385 25.0385 1632 | 0.0008*
FT 1 10.0982 10.0982 52.62 | <.0001*
cc 1 7.95072 7.95072 9.87 0.0056*
LS 38 15478.1 407318 | 368.16 | <.0001*
Age*SN 1 2.12893 2.12893 0.16 0.6942
Age*DT 1 60.2315 60.2315 39.27 | <.0001*
Age*FT 1 2.077 2.077 10.82 0.0041*
Age*CC 1 0.60649 0.60649 0.75 0.3969
SN*DT 1 0.29816 0.29816 0.75 0.397
SN*FT 1 0.88341 0.88341 5.34 0.0329
DT*FT 1 6.41739 6.41739 55.39 | <.0001*
SN*CC 1 0.47508 0.47508 1.26 0.2766
DT*CC 1 0.50008 0.50008 5.34 0.0328
FT*CC 1 2.28854 2.28854 17.38 | 0.0006*
SN*LS 38 723112 1.90293 291 <.0001*
DT*LS 38 420.346 11.0617 43.03 <.0001*
FT*LS 38 23.3487 0.61444 5.16 <.0001*
CC*LS 38 41.2587 1.08575 6.38 <.0001*
*: p<0.01

SN : syllable number, DT: display type (paper/1.CD)
FT : font type, CC: color contrast, LS: letter size
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274 9 ole) #olAe) 7k vlm Ak &
7VHog @ Ech ESL AR BA] AR 7]E0]
FEHA st Q7] wEol thdgt AlEollA
241 A7t Be Ropein g,

LEA7} GRAR THEo] & Aow
ehhom, LCDo A RL} FololA] 1 zfol7}t o &
Ao Uelyth 71E ¥ AFE BH, Fol9
A 20thet 60THE WiAFoR S THEA Aol
T} aA et HarkEEgas)sh o [t
on, A3 =9 79 20t= LEHAES AEske A
22 Bu=cP. PDAIAS 3 7154 AY
& AFAAE DAL 278, THEA, PAE 2
3t SdolA] & oz HrtEglen, VDT 8
HAANE THA7 $HE SZURNEE, 07E)
oA o $4at Aoz FrFEATE. meba, ks
do] Zastm 22 27)7t A B3re] Aeros
A BAEOOF Sk Aol LHAE AMg-st
= o] #gwck

3ptofl &} 9pt Atololl A= HASAY EuFE 7hs
o] BFA AR F& FoR vy
o]AL Uyt o A uigto] ofFg Ex7} ut
Bl Amet 5 FE4e] ke vle A%
FYT Aol apx|ut, ElEH|of wat giie] A
e 1} 5 Qlouz®, slxu|g weshs Ho]
a7k R o) A% FakavkiradiatonE ¢l
3 & 29 BolAE BYI A e} 3l
2R el 220 o 2 2asm gou”,
2ol A= of2l 7 ZEA] dinje qlofA 24
3 YZn) Sof gt 712 A7} gl Aol
5 B Aol AN BN Fr4A) ey
g HlTIGAL, 2ot s Ay 2 JE o
u]o) Ertof ofst @E WRe Ao|ch LCD &
UEjo|lxo] 3= fjujo] gt 7= A= dF
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SE4, EE M oid], A HEY, 2%t 37,

T o} o1x]u]_7) Zo|2 glAto g thokdt 2% 24
oMol Ae BaEo] Qx| gtk wabd, Al o
) o ol guje] MEAL ofF vHA 2E 27
ol A v|wahs Bl AWl & Frel 7% AT
7 Hast Aoz g

AAHE Hpel Zo], YA Hrt o]FA o 7}
=xo) ¢ £ AR FriEQh ojAL B A
oAl oju] gl o] A TolE ARG EE,

AR TS §32 4 Qo) RO H4

ek & delale 2l miAle 0131 L—’F%-OJ
A3 57] Sfell A o] TolE ARES)
AR, AAor o HAEOIY A=

Rl §3 @ 4 o oAt o B el &
4471 e Golt £4E dyoE 3 @y
7 Basid

58 E
2 Aol Me SAe, EE, A dib], #AFE
(0], LCDY7} 3= 7FsAdoll viAle B 2~
80pte] AT 7|ef A, 20tiet 60tHo] WAHHAE
o2 Hrlsloirk #A] FelofjAe Fol7F LCD
Bt 7HEAdol E9ARL 2/ 27100 wet vE
AFE 29k E3F 20tfo)4= LCD Kk Fo|
9] 7}=Ado] BEs] £ vehd uh, 60tolM =
Ae] Zpol7F VA otk e A7} A Hef 7t
ol B A vewten, FoloA I X}°l7}
o A uebwtth 3pte} 12pt Abeofl A= 23
Hat A7t 128 B E 2 AR b}EB:kE}
E g 1237} 283 3 dolE gitow
7HEAo) njals I3RS Fristglom, tloksk &
Aol A Qubael 24 A7)0 diFt ol
Seetd] 712 tolE 2 81 4 g AR
gt diE SolAl, B Folof] AEAR A
o7 2249 H9- 5% AHEE AFolAe A
£ NS 7HEA 7|Eo 2 AgsH, 20t 9] A2 5pt,
60t 2] 7-ofli= 11pt o}/go] Elojof gri(Table 3).
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