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251 Z A} site: http://mww.hub.sciverse.com/ / https://Www.Scopus.com

SciVerse

AN E 7
v’ Title, abstract, keyword search
v' Conference proceedings | 2|

0 Keywords
v Label #&: label size, label height, text size, text height, font size, font height,

character size, character height
v HE E= Z=Z5 23 : product, consumer product, control panel, Ul panel, interface,

button
v 7HE’d 2HE: visibility, legibility, readability
Q A4
v title-abs-key(("label" OR "character") and (“readability" OR "legibility" OR "visibility"))
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Q Al O:|:|_|. xM. 7:|J-_||. =Q o Al xoﬂ -<‘5|.| I:I-o|.h g 85 231 AMHEH
o -+ = S o, © ol L T2 = e 2T
No. Author(z) Year Title Source
t | leeetat 2011 Effect of bght sowrce, ambient @umination, character sixe and nterlinge spacing on visual performance and visual fatigue with electronic Dispiay
paper display
2 |Leeetal 2008 | Eflect of character sue and bghbng on legibity of elechone papers Apphed Ergormamcs
3 | Sano et al 2008 | Legibdty evaluation wsing poinl-of-regard measurerment Electrical Engmeering n Japan
4 | Miyoshs ef al 2007 | Efects of confrasl and characler sue upon heglally of Japanese lexd presented on visusl deplay lermmal Uptrcal Review
5 | Tomoka 007 | Stusy on legibdity of characters for the elderly — effects of chArRClEr Msplay modes on legibdty Jeumal aft Physiological Anthropology
f | Bemard et al 2005 | Effects of pivel shape and codor, and matrix pixel density of Arabic digital typeface on characters’ legibiity Infernational Joumal of industrial Ergonomics
T | Garvey et al 1997 | Effects of font and capsakization on legibilty of gude sgns Transportation Research Record
B | Floris 1986 | A new teletext character set with enhanced legibisty [EEE Transachons on Elvclron Devices
9 |Zhaoetal 2018 | The effect of font type on character legibiity for diferent age groups o "W““" il Gy et wxf
10 | Ohyamaand Sagawa | 2018 | The Effects of Letter Design Features and Agng on Legibilty Percepbon
11 | Dobreset al 016 | Ullising the effects of age, typelace design, sue and desplay polarty on glance legibity Frgancmics
12 | Grobeiny & al 2015 | The role of background calor, interletter spacing, and font size on in the digital of & product Campeters i Human Behaviar
13 | Linet al 2013 | Legibdity and visual fatigue affected by text direction, screen size and character size on color LCD e-reader Displays
14 | Linet al 2011 | Minamum ambsent iluminatson requirement for legible electronic-paper display Displays
15 | Westerink et al 1998 | Legitdity of video-blended TV menus Applied Ergonomics
Intermational Journal of Industnal
16 | Braun et al 1985 | The illuence ol colar on warning label percephons Ergonomics
17 | Ko 2017 | The effects of luminance contrast, colour combinations, fod, and search time on brand icon legibilty Appled Ergonomics
18 | Luoetal P17 | Ivesthgaton of the recognbion of déferent fond sires on | el . aged people Acg:'"m“ Intelbgent Syslems and
19 | Parket al. 2017 | Effects of display cunvature, display zone, and task duration on begibility and visual fatigue dunng visual search task Apphed Engonomics
20 | Zhao et al 2017 | The effect of fonl size, s and bghtg environment on Chinese character legibity oo m"'; Congression kissge dad Sone!
21 | Resoetal 2016 | Make & big! The effect of font size and hne spacing on online readabdty m::“m Hhiman Faclars iy Gompiing
22 | lwata etal 2015 | Difference in readability of mobile devices by age groups Lecture Notes in Compider Science
23 |Linetal 014 | Effect of the color tablet computer's polarity and character size on kegibility Lecture Notes in Compliter Stience
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Participants

169% (young 80
&;19~35, middle 63 - 300Ix

H:36~55M senior 25 |Chinese character -Text box & clue character2 Z+2 target character®h- 24 E-&100kx
;554014 - 052 24 Oix
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Dependant variable(s) Findings

Independant variable(s — T
P 5 Objective measure Subjective measure

- 2AI3717} legibiliy®fl 0|X = €

1) Age - RT(Reaction time) & s
= 12 Lighting environment - RC{Recognition correctness) - .
N =l
3) Font size - ITR(Information- transfer rate) Lighting environment0f (It
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O Sample size: 4 ~ 1698 (dE2 A 1243HX| @ 2)
O 1% Al 0.7 0|4, normal color vision2 CHA L Z &t

No. Study # Participants Age mH™ A Color vision
1 |Leeetal (2011) 60% 18~28 (24.3:+2.5) 0.8 A2 Ol AbRH
2 |Leeetal (2008) 60% 18~28 (23.5:+2.0) 0.9 A Ol AbR
3 |Saito etal (2008) 109 226+ 25 A Ol AR
4 |Miyoshi et al. (2007) 42 20cH 12~20
) T 2HE0Y (M: 31, F: 29) DATLE
5 |Tomioka (2007) Ao, 46~80 4
HUE 10 (M:3,F: 7) 2| 2% universal design
6 |Bemard etal. (2003) 35% (M: 11, F: 24) 17~47 (25.048.1) 1.0
7 |Ganeyetal (1997) 48% 65 [Daytime: 0.8 ‘
fightime: 0.7 |
8 |Floris (1986) A 1024 4H 2 13T F“ad gnel 139:“'“"
9 |zhao etal (2018) TIZ(V57S S:14%) & e3> Alphabetdf Chinese
: - character2| fontHl
10 |Ohyama and Sagawa (2016) 108%(Y:54% $:54%) P Mt
11 |Dobres etal. (2016) gg ; "323 20~75 Y
12 |Grobelny et al. (2015) 60% 20~25 Smartptione packageﬂl A _I
13 |Lin etal. (2013) 60 (M: 30, F: 30) 15~16 (15.2:0.4) legibility 2 MY Opl Abgt
) g Young: 24.1+22 A QL] AL2
14 |Lin etal. (2011) (young 15, elderly 15) Elderly: 55.3+3.3 08 42 Orel Are
} A 182:69,
15 |Westerink et al. (1998) W 3100 20~565 1.0
16 |Braun et al. (1995) 332 (M: 7, F: 26) 26.7+88 E-book %2| pseudo-textoi A
17 |Ko(2017) 108% (M: 52, F: 56) 18~28 target word search
1group: 21.0 + 2.0
18 |Luo etal. (2017) 188 (M9, F.9) 2 group: 385 + 5.5
3group: 615+ 55
19 |Parketal (2017) 27 (M: 14, F: 13) W 208 DHAZ 08 MY OpH ApR
Y:19~35 ; oA
- 20 |Zhao etal. (2017) 169%(Y-802 M:632 S:25%) M:36~55 e ;‘:{'}d"“’"m' we .
Ato{zicd 28ln s.s50j4 | legmility=Ar CS Ergonomic Design
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A =L (ambientilluminance)
v ZHIE ALE dEo mEl =e M
v’ Light source®| 37 T+&: 6500K(FEA A &S), 4000K(HM HE-S) (Lee et al., 2008; 2011)
v' Daytime, nighttime2| &2tZ L5 0 87} Garvey et al., 1997)
» Daytime
- 300 lux (Luo et al., 2017, Zhao et al., 2018)
- 400 lux (Ko, Y.-H., 2017)
- 300, 700, 1500 lux (Lee et al., 2008; 2011)
- 500 lux (Miyoshi et al., 2007)
- 700 lux (Lin et al., 2013)
» Nighttime
- 0lux (zhao et al., 2017)
QA E (Park et al., 2017)
- Dim ambient light (Ohyama and Sagawa, 2016)
- 8ot ol0|gt 20| A= 2 (Dobres et al., 2015)
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= Factors
A (age)
ALEX &/

Al (visual acuity)

ZE {9 (font type: height-to-width ratio, stroke width-to-height
ratio, serlf o £)

Label AA| _ _
EAM = EE 37| (font size)
H &= CHH| (contrast)
A 72| (viewing distance)
27 54
2 (background, surrounding luminance)
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M A AE o4 LH
A CHA: AEHEH LU
Q Y2 HES & 2HH0|1 Chet AP 7E Aot 2/MEY HENS
A ez Mygs
O ABCS HATo| MH MTHF 170cm) SL0 715 =ZH2 2|8t panel O]
XI5 U2, panel SHEHELO]| |abel O] AL
No Frost
c
1688mm °
s
SEUE
Ege gs
) =2/
(G Jrsere i 5 O st

TE Factors = a7 dd =d
A2 AH (age) o TR AZHCH: 20 ~ 60CH
o
EXN oy .  ZHO{X} AlE control: 0.7 O &
S A= (visual acuity) e Obys. H|LOF L&
EZE 39 (font type: height-to-width
ratio, stroke width-to-height ratio, serif o 2ZXEF} 8tA regular (£ &)
=
Label A
274 ZE 37| (font size) - 1.0~9.0mm (0.0 mm Zt%) BEEEES
= o
M = CHH| (contrast) o HiZA0F SXAEOf CHH| "BES=isls
st A7 2| (viewing distance) e 740 mm (grip reach 1129)
23
E M o i . : .
EM E (background, surrounding . Daytime, nighttime
luminance)
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ZZ4: Contrast

0 X3 B CHH|E 102{5t0] Ui Z 1t label2| MET F 87tX|E MHstof H7tgt

Label IEEEEEEE |
name
bright-
ness
grayscale
250 215 180 145 110 75 40 5
value
HEE% 2 16 29 43 57 71 84 98
Hel E| (OF el @z
white 255 0
POWER POWER POWER POWER POWER
Hel el el OF L Mgl
silver 191 25
POWER POWER POWER POWER POWER
mid gray 127 50
Ground
inox 63 75
black 0 100
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No Frost

No Frost

No Frost

DIGITAL INVERTER

Fridge

Power
Cool

Door Alarm

Child Lock
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O Size Korea data =
PSR
-1 O

\éﬂ : Size Korea
e 00

HU o= W2 FH +8 ZO| Data

Aoy
Al
4 3| 1th 5th | 10th | 25th | S0 | 75th | 90th | 95% | 9oth

oyt

2 | 16~69 | 578 630 656 668 687 710 733 754 768 795 857

of 16~69 | 534 583 604 616 | 634 656 679 700 713 | 736 776

HH | 16~69 | 556 607 630 542 | 661 683 706 727 41 766 817

EX: Size Korea 7A
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QO Label2| 7|5 0.1 mm ZHH 22 HIIA[7|H 2[2 37| HE 7|8 =&

e
0 2 =g 38| ¥ "Wrtsts| 2Xt 377t 7|E H(Ol: 0.3 mm)E XIHsHH 7}
uhe AEHSEE 3
Ty} s @t 7|1= Label 27| H$
x4 37 BE HRIEXE0 HEE = Us 7MY
o 22X 37
— — " 1.0 ~ 9.0 mm (0.1 mm Zt%)
X 37 FEHO 2 71 A S K= HEH
e =X 27|
st 2nd 3rd 4th
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o Ne) SO O mmm) OO
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o 7} Software Demo
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Monitor Calibration

O Calibration 2 27d: E7t0f| Z ot MA-Z monitor 20| A] MCHZE FL3H0| E[=X]
2ol

O Calibration X}
Spyder4 Elite

S1. Spyder4 EliteE O|-&3}0 rough
calibration

A 4

S2. Spectra Scan colorimeterE A& 510
calibration=l monitor2| MA&{4f(XYz) 5H

A

S3. Monitor calibration®| M=te T}

S4. Monitor Z™ X| £ 7|Ht2 2 calibration
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= 29 AZE 60 min/el

Preparation (10 min.) < =2 = 53
oIM=H
Exercise (10 min.)
! OINEH oa
. 3 v 7|
Experiment (30 min.) < =l
IT

_ i

&
¥
Background | Label @& /
Task EE ,gg(%) ) ( \
0 71,98 I
25 84 /J\i \I
27300 1) 50 2,98 | ‘.‘“‘
75 16 . I’
Ha 100 2.29 >* 32' H|_|'% \ "‘?
0 71,98 /4
25 84 (]
ORZH30 k) 50 2,98 |
75 16 R I-k
100 2,29
- o= Background | Label BE |\ > *2
(%) (%) '(')'I-:L/ oo
0 71,98 (I_ = OT'__)
25 84
771300 b) 50 2,98
75 16
P 100 2,29 * 32| I:ll_l-% )
0 71,98
25 84
0FZH(30 Ix) 50 2,98
75 16
100 2,29

\4

Debriefing (10 min)
Zg3geta .
@ JrESEReEr 25 & ey

x o o
z= | ®mys S . T =d
< -t (pt.) H 2| H (pt.) 2 H (pt)
ESE= SN = 6.7 ~ 6.8 pt. 6.8 pt. 6.2 ~ 6.3 pt. 6.3 pt. 8.1 ~ 8.4 pt. 8.2 pt.
e sy JH,(:ZF;‘:AnIe) (2.2 mm) (2.2 mm) (2.0 ~2.1 mm) (2.1 mm) (2.7 ~2.8 mm) (2.7 mm)
HHEX37| | 105~ 11.8pt. 11.2 pt. 10.2 ~ 11.4 pt. 10.8 pt. 11.8 ~ 12.8 pt. 12.3 pt.
(50%ile) (3.4 ~3.9mm) (3.7 mm) (3.4 ~3.7mm) (3.6 mm) (3.9 ~4.2mm) (4.1 mm)
Z| A3 7] 6.5~ 6.9 pt. 6.7 pt. 5.9 ~ 6.0 pt. 6.0 pt. 7.9 ~8.7 pt. 8.3 pt.
o= s (75%ile) (2.2 ~2.3mm) (2.2 mm) (1.9 ~2.0mm) (2.0 mm) (2.6 ~2.9 mm) (2.7 mm)
HE=X37| 9.9 ~11.3 pt. 10.7 pt. 9.5 ~10.7 pt. 10.1 pt. 11.7 ~ 12.8 pt. 12.2 pt.
(50%ile) (3.3~3.7mm) (3.5 mm) (3.1 ~3.5mm) (3.3 mm) (3.9 ~4.2 mm) (4.0 mm)
(unit: pt.) _7|<_| —Jl\—_;l-xl-i 7 | (unit: pt.) &II IO-I _;Lxl-ﬂ / | 1SD
22.0 22.0
20.0 A 200 A
18.0 H| - QF 18.0 H| & OF
16.0 Lo 16.0 L of
14.0 14.0
12.0 12.0
10.0 10.0
8.0 8.0
6.0 6.0
4.0 4.0
2.0 2.0
0.0 0.0
e ey olFL

.
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O 7t=d= 22t label 8 37| 274 & ?I5) 23H2| 7t=5/d 2 Md A3 =
Z Aot F£2 4™ protocolE 24

Q AFHHEY YD jabell 22/ 37| &S ?IT &€ protocol = 7HEE

0 7H&E ¥ protocolE 2FHEY WH N HE5I0 M (n=100)

=
QO FLHA™Z(20CH ~ 60CH)0l CHEE XA S HH |abel 7] 24 (n = 100)

& Factors B
. EbOl TP od 2y ~ g0C!
agx Pee :01 P._E i: 20 ~ socH .
EM  Acuit « EO|X A3 control: 0.7 0|4
¥ » 2Qhys, H{EQFE
Font type: height-to-width ratio,
stroke width-to-height ratio, - BIEIYR ARTF BARE
L{;‘;T serif 0%
4 SEEs
Font size -82:1.0~9.0mm
- ¥2:1.0~9.0mm

- OHEY, HE AL HEl, =X8

R Ao 9% U 2o wfet BelE 21

-+

g4 Y (target, background, and ) —
54 surrounding luminance) Deytie, nighttime

dgol SUAS(HZNT BAM 2
SR eSS

HE Cb](contrast)
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ME system HE

— =
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100 - = pp— -
- 7 R as nsos LRI
o0 Hl_l.l:ol- / oof 2 a0l o a3F
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o [y = B ANE 07 B
/ / -
7 X / 60 | 40 18 #."@
f
f FRUBE 2AI5 AN
6 / =25} 0f Wetron o |+ +E8H|§& 1e
/ H| 1 9t 1 O} H| 2 = 80: 40, oI %) - ZASXT7] B gy
50 / SH 7485 vlioolos% 01y, | HESERET el b
- / 0= 75% 0] 4 -
> A2 HE 53 A2 2737 R
- / = 11.1 pt (3 mm) ity *
/ = eI S8 5 =099% .
2 / = HE%H+28=76% Le——
. > #H +88=806% e 2
/ o it HECid| =Zof| o} 2
111 pt (3 mm)| -
P 1= mn) | y 5 positive contrast 37
amg 5 10 ;‘5 20 F 0 megaine contrant =8 i- I‘ I
CZEE]
B2 2 =60 40
[ HE 52 | AN BNNK | SENED | AU ] 932 | 28 H""HCD .'.'2\(3
1.1 ws we 114 10 wa ws MNIET) 98BN
34 2 iz s 33 11 12 13 10
.6 ns " LT L1 1) T 1 L)
160 %] me ™3 M2 ™E 3 11 mr
.lmu e 1] ®.7 Ma 000 £ 1] wWe L 3]
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