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MY 917 T Y

Q =32 XA} site: http://www.hub.sciverse.com/ / https://www.scopus.com

SciVerse

a 44 =4

v' Title, abstract, keyword search
v' Conference proceedings | 2|

0 Keywords
v' Label 2t&: label size, label height, text size, text height, font size, font height,

character size, character height
v HE Ee =2 23 product, consumer product, control panel, Ul panel, interface,

button
v 7t=/d 2 visibility, legibility, readability
Q A4

v title-abs-key(("label" OR "character") and ("readability" OR "legibility" OR "visibility"))
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https://www.scopus.com/

Keywords =22 £t journal paper ZA | Tite-abs-keyE 01 3t0l 244(20727H)

-

Legibility T.;FEJ 0547

Title screening= &2+ 1A+ MH

-

Abstract screening= S 2Kt M &

U

DAL 0] [} | S review CiAN =2 M T2 g =2 2371
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Ho
rot
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23

Q dd AL ZAEN F2E Y, S0 dligot= &

r

=238 MEE

No. hor(s) Year Title Source
1 Lee et al. 2011 Effect of light source, ambient illumination, character size and interline spacing on visual performance and visual fatigue with electronic Display
paper display
2 |Leeetal 2008 | Effect of character size and lighting on legibility of electronic papers Applied Ergonomics
3 | Saitoet al 2008 | Legibility evaluation using point-of-regard measurement Electrical Engineering in Japan
4 | Miyoshi et al. 2007 | Effects of contrast and character size upon legibility of Japanese text presented on visual display terminal Optical Review
5 | Tomicka 2007 | Study on legibility of characters for the elderly — effects of character display modes on legibility Joumal off Physiclogical Anthropology
6 | Bernard et al. 2005 | Effects of pixel shape and color, and matrix pixel density of Arabic digital typeface on characters' legibility International Journal of indusitnal Ergonomics
T | Garvey et al. 1997 | Effects of font and capitalization on legibility of guide signs Transportation Research Record
8 | Floris 1986 | A new teletext character set with enhanced legibility IEEE Transactions on Electron Devices
9 |[Zhao et al. 2018 | The effect of font type on character legibility for different age groups Advancgs in Intelligent Systems and
Computing
10 | Chyamaand Sagawa | 2016 | The Effects of Letter Design Features and Aging on Legibility Perception
11 | Dobreset al. 2016 | Utilising psychophysical techniques to investigate the effects of age, typeface design, size and display polarity on glance legibility Ergonomics
12 | Grobelny et al. 2015 | The role of background color, interletter spacing, and font size on preferences in the digital presentation of a product Computers in Human Behavior
13 |Linetal 2013 | Legibility and visual fatigue affected by text direction, screen size and character size on color LCD e-reader Displays
14 | Linet al. 2011 | Minimum ambient illumination requirement for legible electronic-paper display Displays
15 | Westerink et al. 1998 | Leqgibility of video-blended TV menus Applied Ergonomics
International Journal of Industrial
16 | Braun et al. 1995 | The influence of color on warning label perceptions Ergonomics
17 | Ko 2017 | The effects of luminance contrast, colour combinations, font, and search time on brand icon legibility Applied Ergonomics
18 | Luoet al 2017 | Investigation of the recognition of different font sizes on human-machine interface and physiological characteristics for aged people ég:?gjﬁ;g:” Inteligent Systems and
19 | Parket al. 2017 | Effects of display curvature, display zone, and task duration on legibility and visual fatigue during visual searchtask Applied Erganomics
20 | Zhao et al. 2017 | The effect of font size, age and lighting environment on Chinese character legibility ggggztﬁggl Congress on Image and Signal
21 | Rello et al. 2016 | Make it big! The effect of font size and line spacing on online readability gﬁg;‘g:sgce on Human Factors in Computing
22 | lwata et al. 2015 | Difference in readability of mobile devices by age groups Lecture Nates in Computer Science
23 | Linetal 2014 | Effect of the color tablet computer's polarity and character size on legibility Lecture Nates in Computer Science
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Key findings

801 52|

author(s) year BEL

169 (young 80
&:19~35, middle 63

Participants

60(18 ~ 28M; WE Al

1T

Alphanumeric pseudo-
text

HOA ZE(Es 37|, 280, 48,

protocol: H7CH &}, task, S| HQl,

=1 ¥ #aiphanumeric pseudo-text)
922D AE 2R

Experiment

Independant variable(s)

300, 700, 1499 b
(light source: daylight,

ER37
florescent) 3) 2%37): 20,25,30 mi

4) S7H: 50%, 60% (22X

Objective measure
- Seatch time
- Accuracy

- critical flicker frequency change

Dependant variable(s)

Subjective measure

- Legibilty 37} e BE

- Subjective visual fatigue | aesznza

300. 700, 1500 Ix 1) Ligth source: 6500 K, 4000 K

- Gaze duration

- Sestch time - Legibility Z7t 2 BT
- Accuracy - B7HA REY 3F 2o

- 824443} SR80 contrast7
- Reading time legibility0] OjX|& 3 24

- 27p449] luminance7t legibility®{ 0]

- Reading speed (sec)

- Subjective ratings

. . - Rate of readable characters (%)
2;36~55M],senior 25  |Chinese character -Text box & clue character®t Z 2 target character®|- gt E-100x
- ~ Easiness to read characters (1
%:'JSS‘J;”O')‘E’I-) - Di_IIZ__E_ E._I"?g 0lx -7 pents - Negative mode has higher legibilty

- Relative easiness between
positive and negative display
mode (1 ~ 7 points)

than positive mode

s Al-Harkan and 2005
Ramadan

SXE MED BB oF

oE BE

e

(23~254); 4EX)

Arabic characters

- MAEE BXHE 24EHE
XE eE

%32 (671%])

2) Pixel celor: red (4:1), green (7:1) (27+X])
3) Pixel shape: sqare, circular (274X)

S I EAE 1008 =%

360 Ix

-gs N

-BEE

- 33 B

E[(1 ~ 5 schle)

="

3517~ 47 (25 =81

L o

- Size, typeface, format0] T2 87 2E2 0| 20T

1) Font size: 10 pt, 12 pt

Dependant variable(s)

7-point Likert scales
- Perception of text legibilty

- SMH S 27| perceived legibility

o 23E Fs 2z

Findings

. | Independant variable(s)

Objective measure Subjective measure

- 27377t legibility] O|X|= &

8 g

1) Age - RT{Reaction time)

® = 1|2) Lighting environment - RC(Recognition correctness
3§ Fc?nt sizge - ITR{(Infc-r?ﬁatiDn— transfer ra?[e) "Lighting environmento] Hrzt
legibility®ll E&& 0|H

visual fatigueZ+ S7rstL L& £& 0f
woise A% mOl 2E

=>08) [+ Chinese pseudo

text

= SUbjective Visual 1aigue

3) Size: 8, 10, 12, 14 pt [ words/ # touches)

—
& £2& touchso 45 ‘

@,
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=
o

0 Sample size: 4 ~169H (o

a

of-
H -

AlS
=<

2= 3 A

W™ A& 0.7 0|4, normal color visionS CijA 2

-]

o

O X}

[X] =)

2%

No. Study # Participants Age s N = Color vision
1 |Leeetal (2011) 60 18~28 (24.312 5) 0.8 Ay OF Ll AFRE
2 |Leeetal. (2008) 602 18~28 (23.5+2.0) 0.9 QY Ob Ll AFZE
3 |Saito et al. (2008) 109 226125 A Opl AR
4 |Miyoshi etal. (2007) o 4 20CH 12~20

<13 n ] . - o
5 |Tomicka (2007) fuﬁlf91%ém('l\‘;’_1éF,':_2$)) 46~80 AHIE 2l
oo Ve (W3 T 2| 27 universal design

6 |Bemard etal. (2003) 352 (M: 11, F: 24) 17~47 (25.0+8.1) 10

Daytime: 0.8

= -
7 |Garveyetal. (1997) 483 65< Nighttime: 0.7
8 |Floris (1986) My 124 MY 20 13 | P ey
9 |zhao etal (2018) TIZ(Y57E S14%) Y:19-35  phabiétdt Chinese
S: 36~55
character®| font H| 11
10 |Ohyama and Sagawa (2016) 108 (Y54 S:54) e <P
A3 1482

11 |Dobres et al. (2016) a0 3 20~75 Ha
12 | Grobelny et al. (2015) 60 20~25 Smartp%ne packagei| A2
13 |Lin etal. (2013) 60 (M: 30, F: 30) 15~16 (15.24:0.4) legibility. A gl ORI AL

. 308 Young: 24.1+2.2 ANDH OLL
| AFRH
14 |Linetal (2011) (young 15, elderly 15) Elderly: 55.3+3.3 08 4 OP ALE
. A3 182: 69,

15 |Westerink et al. (1998) E*E‘E’é. 3 12%? 20~55 1.0
16 |Braun et al. (1995) 332 (M: 7, F: 26) 267488 E-book 42| pseudo-text0i| A
17 |Ko (2017) 108 (M: 52, F: 56) 18~28 target word search

1group: 21.0 £ 2.0
18 |Luo etal. (2017) 18% (M: 9, F: 9) 2 group: 385 + 55
3group: 615+ 55
19 |Park et al. (2017) 27%H (M: 14, F: 13) Ha 209 WFHAIZ 08 | YO AME
Y:19~35 - i e
20 |Zhao etal. (2017) 169 (Y:80% M:63% 5:25%) M:36~55 Sy _‘i°j“}d“'°“0“ e
S: 550| A | legibility & 41|
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St MY 87 - XE

d =L (ambient illuminance)
v ZHHIE AFE oo mEf = M7
v Light sourcel| 7 TH&: 6500K(FEM FES), 4000K(HH A HLS) (Lee et al., 2008; 2011)
v' Daytime, nighttime2| &t2h2 Lt+0] 87k Garvey etal., 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
- 0 lux (Zhao et al., 2017)
- LOHHE (Park et al., 2017)
- Dim ambient light (Ohyama and Sagawa, 2016)

- Z2&5%ta g|0jgt 280| U= (Dobres et al., 2015)
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e 7158 29 8¢

& Factors

& (age)

A8t £
A= (visual acuity)
ZE 79 (font type: height-to-width ratio, stroke width-to-height
ratio, serif 0] &)

Label 84| _ .

EXM = E 37| (font size)

H = CHH| (contrast)

A 742 (viewing distance)

2 (background, surrounding luminance)

sy Ergonomic Design
1 3 Technaology Lab




AlA Protocol MEl: AEHESH LHXET O

—L

o
_LI_J.\_I’S'.'@ label A7l ==

i w;."{“ ZgIagsta Ergonomic Design

WY seizeizsln d Technology Lab




| X|5lf A2, panel SHEHE O] labelO] ALE

o
T

No Frost

o~

DIGITAL INVERTER
TECHNSLEEY

ds

2443
ag 2

Ha/Ed

(=]
=

:
;

Ergonomic Design
Technology Lab

15

3 FrsprEr




7h54 M3

1
=

_75_7d Q OF

-

TE Factors = g e =4
e A= (age) « EO{X} HZHCH: 20 ~ 60CH
~ . X0 X} A2 control: 0.7 O] At
S<E Al (visual acuity) . ;90_1 st. Lricgl_:]_r—:_'i_ 7ol8
EZE 3% (font type: height-to-width
ratio, stroke width-to-height ratio, serif « 2Z7} otA regular (=)
=]
Label )
éﬂ EZE 37| (font size) - SEHT:1.0~9.0mm
= o
. AlBlo| 2l A A D SR 7L
H = O = H =T o 1 = =1 =
OE EHH' (Contrast) %:IEEHHl _;F_?j)
" Al A 2| (viewing distance) 740 mm (grip reach 1124)
23
E M = '
E M E (background, surrounding . Daytime, nighttime
luminance)
Eg3 itz y Ergonomic Design
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Al o

Alsl ZXA: Contrast

O &3 Y& CfjH|E 12{510] Ui AT} label2| MET 5 87X § M50 7t

Label =AY F
name
bright-
ness
|
grayscale 250 215 180 145 110 75 40 5
value
HE% 2 16 29 43 57 71 84 98
Hel S| (OF SN (OFF
white 255 0
POWER POWER POWER POWER POWER
el gl Mgl OF L] g
silver 191 25
POWER POWER POWER POWER POWER
mid gray 127 50
Ground
inox 63 75
black 0 100
EgIntta - Ergonomic Design
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DIGITAL INVERTER

Fridge

Power
Cool

Door Alarm

Child Lock

DIGITAL INVERTER

CHNOLOGY

DIGITAL INVERTER

TECHNOLOGY

Fridge

Fridge

Power
Cool

Power
Cool

Door Alarm

Door Alarm

Child Lock

Child Lock

No Frost

DIGITAL INVERTER

TECHNGLOGY

Fridge

Power
Cool

Door Alarm

Child Lock

No Frost

k]
DIGITAL IWERTER
Fridge

Power
Cool

Door Alarm

Child Lock

No Frost

L)
DIGITAL INVERTER
Fridge

Power
Cool

Door Alarm

Child Lock

DIGITAL INVER
Fridge

Power
Cool

Door Alarm

Child Lock
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O Size Koreadata s HH Yoz M2 FH =1
e
-1 O

N
o
Q
-
©
q
®
)
3]
=
*
2
o
q
e

Q HH|(H,0) 16~69M data®lA| 95%ile Z2t(741mm)= ALE

|/

|
(|

|
_Il,é_ﬁ: Size Korea

HH olo 3 o

2= 2/ (mm)

A
(A E&gL| 1th 5th 10th 25th 50t 75th 90th g5h 99th | Z[CHEk

El 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 | 708 | 727 | #1 766 | 817

E ki ZXN: Size Korea 7At : 2 :
T Zysuana - - Ergonomic Design
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d

Label®| 27|E 0.1 mm ZtE2 2 HIIA|Z|H XA 37|t M™E 7|8 =&5¢
Zt TS 32| 85 "HIIS5tE| 22X 37|71 7|E "HLI(0: 0.3 mm)E X1}5HH F7}
HEE MG E o

R Yot 71E Label 37| H|
XA 37| DE CHIZXE0 TEE = e 71
&2 22X 37
ES _ " 1.0 ~9.0 mm (0.1 mm 7+4)
MA 37 FAIMO 2 JHAF HE A A K| = MASH
=Ar 27
1st ond "

LH &= LH = L E LH &=
dS 43S H > 35
(3.1 mm) (2.9 mm) (3 4 mm) (3.1 mm)

7|1 del =3t 71 el Ol 2 Sat
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 Calibration
=fol

Monitor Calibration

O Calibration 2 X}

;-e,'"ﬁ 3 ]

WY sz

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

\ 4

O]
x

S2. Spectra Scan colorimeterS A3}
) 5SS

calibration=! monitor2| MAZf(XYZ) &

\ 4

S3. Monitor calibration®| Mzt= 7}

A 4

S4. Monitor E8X| & 7|EI© £ calibration
7k B

24

2ad: B0 2ash M-S monitor &0 M HCHE2 F310| & =X

Spyder4 Elite

“j.
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ME Hxt

= 22 AZF 60 min/@l

Preparation (10 min.) e 2 28 8 oM A Y
TS
Exercise (10 min.)
9 b5 kel
‘ o OJX'H = C-:t| ?:)I-%
. : v 7
Experiment (30 min.) ._l =0
0]
™=
g7t z=d
| : -
Task E3 Ba%kgr(g/:l)nd Lah(e;])%'i |"(-§ .\(}
0 71,98 \ [ (i
25 84 A l.‘ |
Z7K(300 Ix) 50 2,98 (V1 ( ".I L
75 16 N 1\ A
o 100|229 * 33| Ht = || “If' R
= 0 71,98 /| I
25 84 [ L
0FZH30 Ix) 50 2,98 | |' W
75 16 B L [ o
100 2,29
*2
Task =5 Background | Label 3%
- BE(%) (%) '6'.:/ (0: =]
0 71,98 ( — = o _I'__)
25 84
Z7H300 1x) 50 2,98
75 16
Py 100 2,29 * 3§| HI_I-E
e 0 71,98 -
25 84
OFZH(30 Ix) 50 2,98
75 16
100 2,29

Debriefing (10 min)
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A At 0| Aln=13)

X (e} (e}
e — . M K| e . u|i_+_4 _ L3, _
O o (pt) =iy oo (pt) B i (pt)
E E= N = 6.7 ~ 6.8 pt. 6.8 pt. 6.2 ~ 6.3 pt. 6.3 pt. 8.1 ~8.4 pt. 8.2 pt.
ure 3174 (75%ile) (2.2 mm) (2.2 mm) (2.0 ~2.1 mm) (2.1 mm) (2.7 ~ 2.8 mm) (2.7 mm)
= H™E3X327] | 10.5~11.8pt. 11.2 pt. 10.2~11.4 pt. 10.8 pt. 11.8 ~12.8 pt. 12.3 pt.
(50%ile) (3.4 ~3.9 mm) (3.7 mm) (3.4 ~ 3.7 mm) (3.6 mm) (3.9~4.2 mm) (4.1 mm)
Z|A=X37] 6.5~ 6.9 pt. 6.7 pt. 5.9 ~6.0 pt. 6.0 pt. 7.9~8.7 pt. 8.3 pt.
oEg 317 (75%ile) (2.2 ~2.3 mm) (2.2 mm) (1.9~2.0 mm) (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 ~ 3.7 mm) (3.5 mm) (3.1 ~3.5mm) (3.3 mm) (3.9~ 4.2 mm) (4.0 mm)
(unit: pt.) —JE-l i%Xl—ﬂ7| (unit: pt.) I—_Il IC->I _;Lﬂ'ﬂﬂ ISD
22.0 22.0
0.0 HH| 20.0 HH|
18.0 H| & Ot 18.0 H| &= Ot
16.0 Ot 16.0 - o
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 bt o = 0.0
T2 2td

Ao TURNLR "
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E 9| (112)

=
HE Y HE D labell| £[A/HE 37| 252 2|2 4E protocolS 7HE S

T= Factors A=A TR . Nighttirhe
s A% + EOIRt ACH: 20 ~ 60CH -BE
= A4 ) « ZOo{ Xt Al control: 0.7 O] & "ot panol0f . DAYlIME
Te Aty . 0y H[LQ 75
Font type: height-to-width ratio,
stroke width-to-height ratio, o SHE/GE AZIISIAHE
'ﬁbel serif 0] £
Eg SEHp
Font size -$2:1.0~9.0 mm
-g2:1.0~9.0mm
o - QIHIEH, HE AHE HEH, AR
7 2|(viewing distance) ox| 2 2tz of mhat HelE Jtx
24 Bk (target, background, and . i
£4d  surrounding luminance) Daytime, nighttime
. AI(‘;‘-IE %Elﬁ* HH 74 AH 71} = X} AH ?_I-
B CiBl(contrast) EEEF{HI zy_l;‘( HB A0k S KA
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E 9| 212)

k=]

TR A-E S (20t ~ 60CH)0l| CHH x| S X7 label 37| &4 (n = 50)

HE CjH| =, L QhH| Ot H| &, A CH4 QI+ =8 &0 U2 Z|A/HF =X} 37|
A

/F ’ - e HE SR YELE AE MESE = -E'-M EHJ&" I"E' ﬂ“
o0 H| i OF / V4 g 22 AN e ER BE | EAEd | |
[y =2 .

il
e
rew
12
[

At el &4

[T} ST S

=]

2473

s f
ll J
f .'I FRBUESR 28153 A& 1
(Y ARk G || ZEumE Ry
f Y Ok 1 OF H| S = 60 40, I %) = AZSXT 7| EAD HEEH
50 ] TH O P48E U0l o5% 04, | fames o ﬂ:ﬁi =71 =58
«© [l /f =9 =75% 0|4 : L=
i/ = 22 HE 55 122A37 B S
w0t {1 =11.1pt. (3 mm) St -
- Ot + 25 =99% 1
2t / = HLPt+E25=78% :
/ = HH 85 =896%
i ' Feoy Z2
- / EE: o S| 70| 2
..-'I 111 pl "llllnj | i i posilive conlrast I ?
24 D}Ak 5 10 D1I5 20 25 0 negative contrast i) 2X1371

24 2
Bl e 2h: e 2F =60 40

HE 52 | 201300 | AIFRI2IE | SSHMS0) | 84S0 | 233 228 M Lo 2 |

A2 Hpt) 11.1 U H 04 14 1.0 ] 05 105167 9850
Ha2Hme] A 12 32 T3 13 13 12 13 10
&7 =EF%  |BE BI G 296 B 296 296 896 396 B9 6
=0 SERE) (76D 153 Th 8 ] ™2 T 3 788 mr
I T 5B 9.4 ne7 994 100.0 50 B 100.0 LR
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Rl

Computer, iPad, e-book display & 2| text (Lee et al., 2011 2| 14H)
TVO| LIEtLF= text (Floris, 1986; Westerink et al., 1998)
HX| I 49| text (Garvey et al., 1997)

(R Wy Wy

MZE(e.g., 2|2, MX|, smartphone package) & 2| text (Tomioka, 2007 | 3H)

Arial T N TR ST = - : y—
Lucida sans Unicode

Trebuchet MS

DG | DD | D@ |
LoE | mEE|@mEE | EEe
DG | DEE | mE@ | e
B | eme | anE | a2

Verdana

Times New Roman
Georgia

Courier New
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http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ZfQmSjjpFgdsUM&tbnid=Onk72q-Jluw5xM:&ved=0CAUQjRw&url=http://www.visionaustralia.org/living-with-low-vision/learning-to-live-independently/reading-and-writing&ei=BUXlUcfcKYbfkgXDhYDIDw&bvm=bv.48705608,d.dGI&psig=AFQjCNHUqSZ7XPHS4EgmwXM3FvyxzdwbEQ&ust=1374066297075024

ME 87 Azl

Q =3F A& 2k AHE| SHIS 2I3H chin support AH-E

500 mm

600 mm

[ 310mm

750 mm

Ko, Y.-H. (2017)

'1\ EgrEoygttm
WY deiEezen

Park et al. (2017)

Chin support AFE 24

oln
o}

2 daylight ZZ(500 Ix)

R
O )
orOf
a
“iewing angle (<)
Displaytit angle (2 ~16
| E
Chin support
Y

Lee et al. (2008, 2011), Tomioka (2007),
Lin et al. (2011, 2013) S
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Hit a4

=Xt 37|, 2%t type, contrast 5= 2 ~ 397tX| Z=Z10]| CHs Hotet

A3 conditions (M T7)
)

Objective measures

* CFF: critical flicker frequency change

Subjective measures

1 |Leeetal (2011) %ggcét();)rce(Z),ambient lluminance(3). 2XF371(3). Search time, accuracy, CFF’ Subjactive visual fatigue
2 Lee etal. (2008) Light source(2), ambient iluminance(3), 2At37|(4) Search time, accuracy
3 |Saito etal. (2008) S X4 (4) Reading time, gaze duration
4 Miyoshi et al. (2007) =Xt37|(3), contrast Z=3}(39) Reading speed, rate of readable characters Subjective satisfaction
5 Tomioka (2007) Font height(4), thickness(3), display mode(2) Easiness to read, relative easiness
6 |Bernard etal. (2003) Font size(2), typeface(2), format(2) Accuracy, reading time z:;eg:ig;g;:; x;;g;?gilty;rgf::t’:d text sharpness,
7 Garvey et al. (1997) Font type(2), panel material(2) Recognition distance, legibility distance
8 Floris (1986) Font type(4) Responded alphabet
RT(Reaction time)
9 Zhao et al. (2018) Font type, E0Xo| A g RC(Recognition correctness)
ITR(Information- transfer rate)
10 |Ohyama and Sagawa (2016) Contrast conditions(2), font size(7), font type(4) Accuracy Contrast sensitivity function(CSF)
11 | Dobres etal. (2016) Typeface(2), polarity(2), font size(2), font type(2) Xm&ggsemamn time threshold)
12 |Grobelny et al. (2015) F’;;;I;agfetﬁglggpct:;%tion location Preference
13 |Linetal. (2013) Text direction(2), screen size(3), 2Xt37((4) Search time, accuracy CFF, subjective visual fatigue
14 |Linetal. (2011) Ambient illumination(7), age(2) Search time, accuracy Subjective visual fatigue
15 |Westerink et al. (1998) Blending ratio(3), font size(3), font style(3) Subjective legibility
16 |Braun et al. (1995) Color(2), product(4), signal words(3) Perceived readability, perceived hazardous
17 |Ko (2017) I;:;rvgsg:ef;ntrast(w), color combination(16), font,
18 |Luoetal. (2017) Age, font size(2)
19 |Parketal. (2017) Display curvature, display zone
RT(Reaction time)
20 |Zhao etal. (2017) Font size(4), light(3), age RC(Recognition correctness)

ITR(Information- transfer rate)

EPZajgetn

y AEE S
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Task: Target Letter &t 7|

T
|0

Z 0|20 %! pseudo-textH|A] target letter “a” 7 & 7|(Lee et al., 2008)

'l
L W
d
-~
Ral
>
oot
P
N
giN
5
-
-k
(7))
(o]
c
=
(o)
®
(@))
(@)
(@)
o
N
o
o
o
A
N
Q
3
=)
(1)
=
[
c
3,
=
Q
=
(o)
®
w
o
o
\l
o
o

(8))
(@)
o
N

X, (3) character size: 1.4, 2.2, 3.3, 4.3 mm of capital letter (font: Times new roman)

XN ME = 33| BHE task 2 22 F4)
(@)

AN
>
oot

ol

e
2
Ot
A

2) Task A& (5 paragraphs) Tristique suscipit morbiw
e N ellentesque quis, simper
3) YIHISS screening ot ‘@’ & H=ot L = A =l @Jellldli‘er%c%ﬂabim i‘uFt,m
m eleifend. Posuere lacus
varius quisque enim,[ajne
= Al A|Z} 808 t facilisis nulfajnunc(aj est
' ssit eleifend. Porttitor tris
tique vel tellus pellentes2
ue odio ac. Fringilla cons
equat lorem, proin massa,
rplacerat egestas pretium
rpharetifa] Ut in tellus sen
ectus duis, erat hendrerit
consequat eros sit, ac non
denim, porta ultrices. Wis
1 sodales ultricies morbi4
uam, ante gravida porta d
onec, nulla leo nunc. tem
pus ut, libero orci ultrices
ssemper.Enim nam et laci

Alphanumeric pseudo-text
(15 lines, 29 characters per line)

Viewmng Distance
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Task: =0 %

Q 5lines 2 O|F 0TI 2% Z|CH{ st

=8 HU55H 2471

M=ZSEA| 17| (Miyoshi et al., 2007)

v 27X A Z=A: (1) 2 K-l A M contrast =g white positive, gray positive, black
negative, gray negative ZZ1 0| A 39 7tX|, (2) 22Xt 27|: 12, 15, 24 pt
L 585 trials, 1 session = <F 30 trials2 1)

v MY MR Z = 53 e

(1)

(3) =2A legibility W7H0-58 XM &)

BT
O 2 daylight Z7& (500 Ix)

Wiewing angle (=)

Display tilt angle ()

Chin support

% EEEisia

oY) neizeszay

(a)

St XEMI 2 AH = light conditionoﬂ H3(5E)
=1

Tl
(2) 232 S| FOoX|= = Bl &

positive contrast

REOBNE < HEXFFELEYEBTTHL
SBLLMEHE, TOAMELTIE T/
—AUIAMEH OB L] EY IS
BERLTOE. B0A CREFy »TEE
[FEOVSLDE 2N 0 Aoy, LLT

36

17| (cassette recorder0f 52 &)

negative contrast

HEEHME, AFFELUBERINLA
2 BFEDF Yy v Fr—K—FHOTREL

. ERFAEOBLEBEOHEOE .
FWAOEROEHICIZ, FHBECEARTSL
BELEATHSO, BAL BT, B
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0 Remote control2| character legibility & 7} (Tomioka, 2007)

v Ad oIXt 3 =A: (1) 2K} =0]: 2.5, 3.5, 4.5, 5.5, 6.5 mm, (2) Xt =M light, regular,
bold, (3) display mode: positive ||, negativeff] & & 307 X|

v 5 I7HX| ZE Z(50, 500 Ix)0| A =3

v Hrf "7} 5Lt thickness, display modeE %= 571 sample=2 StLE2| group2 2
_5|'0:| 1 (very difficult to read) ~ 7 (very easy to read)I'| X'IEE %7|'

v Al "7t 523t thicknessS Z+= Zt display mode sample 37H2(Z 671)& &tLto|
groupL = St -3~ +3 7 ML= HI}

= % :

o) to) o) o s
== E}E .l- 31| CO 233 COE@GE) | 0@ | o 2\
e i (exfelen] leatealcs] [exfates] [exlvalta mos |mes|ams
e | oom | oem | nem | e Ealaia] (saliaey] (valralsa
Lo 0] | Gel ] [Gz] | [Go] (1) G2] | (o)1) [2] | (101 (TD([T2) [10)(1)a2] | Gola)az2] | M0 D@2

~ > ~ + + ~ + ~ + '~ £S5 + ~ + ~
,,,,, wl o] on| || em| | on]  eml || em iy 2 w1 VS. 8
@ 5 v = - ~ - ~ = [~ - = A\ =

f=5 1E ic Desi
¢y sz 37 Technoiogy Lab.




Key Findings: =%} &= Speed

O Speed: reading time, reading speed, search time, response time

v 2%t 37| f & search or reading time | (Bernard et al., 2003; Lin et al., 2013; Miyoshi et al., 2007
Lee et al., 2011)

v S X}t-H| A M contrast I 9 reading speed 1, €& contrastFE = | At performance
(saturation) & 2(saito et al., 2008; Miyoshi et al., 2007),
v Ambient illumination 1 & search time T (Lee et al., 2008)

v Color combination =» white on blue, yellow on blue, yellow on black (ko et al., 2017)

420 Character size (pt) la) 8
— 8 Nluminance (Ix)
8<10<12<14pt —p ? 300|)n uminane
12 P i o700
z 8 pt g . T o Y|
Iy g8 .| i 4
5 2 y <1500 |
3 4 - © Y '\
5 = \he 10 t i % \\ '\‘
) || p E c
b= 12 p E T 450 @ \
200 = = .
©
270 ast T 00
& s!_1 " o7 0 02 04 06 08 TINNTEENS i4 22 33 43
BCIRTESI () Log (Liax/Lmin) Character size (mm)
Lin et al., 2013 Miyoshi et al., 2007 Lee et al., 2008
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Key Findings: =X = Accuracy

O Accuracy: rate of readable characters, correct percentage

v 22Xt 37| I & correct percentage 1 (Lee et al., 2008; Bernard et al., 2003; Lin et al., 2013)
v 2Xt-H| AM contrast ! = rate of readable characters 1, €7 contrast O| A 0| A

legibility 100% = =t (Miyoshi et al., 2007)

AN

Ambient illumination I = correct percentage 1 (Lee etal., 2008)

arxl =
v 22X} £ 1 9 correct percentage | (zhao et al., 2018)
v" Young > elderly (Lin et al., 2011)
Screen size (inch) ||y — . E ----- S ) - T T ©
" — ‘T 5 1 p1tooo/ o T English font type | RT (ms)| RC (%) B (bit/s)
= s Temstes ? PG legibility o Artel RN ©8.28 | 1.6
%“’" Pl £ Bt @ - Lucida sans Unicode | 272493 9796 | 1.91
® 7 @ ﬂ BO <l e _.6_4:_..._____..._____..._____... - V. © 1
'é.. . ;‘_/-' __% EEI Ga" § 0= . y / Verdana 2799.41 1 98.06 1.82
gaﬁ_ o 60— B () A— 3 . - Times New Roman | 2870.83 (9885 | 1.81
§ o / 8<10<12~44pt = sl L S0 , Trebuchet MS | 272243 |98.35 | 1.80
= 3 e y Georgia 3006.39 |98.59 175
I I R N Courier New |3066.59 |98.04 |174
S I J 8 Contrast 1! L S S Impact 1304005 |95.05 | 1.62
Y sl 0 02 04 06 08 Iz Ambient illumination (Lux) ®
Log (Lpnay/ T min!
Lin et al., 2013 Miyoshi et al., 2007 Lin et al., 2011 Zhao et al., 2018
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2 1

Key Findings: & TS

O Subjective measures: subjective legibility, visual fatigue

v 22X 37| 1 > F2A BHR 1, visual fatigue | (Lin et al., 2013; Miyoshi et al., 2007; Bernard et
al., 2003)

v SXt-H| A M contrast T & FZHA THE T4 (Miyoshi et al., 2007)
= o
— —

. =< P
v' Display mode0] [[}E F2t™ 0IER & = contextd] 2} A&2HE ZAat 2
Computer screen
2|2 A 2 7}
=X 7t
Ratings for the Legibility (Group C) 13 .
Very easy 7 @ 50Ix/ Regular negative , positive
to read = contrast L 9 contrast
g : ¢ positive E @ negative
.~ « contrast % contrast
z
4 4 3
/ — ;
) g
’ / / —o—Positive §
|
/ + p=.061
2 - —e—Negative
- 0 T T T T T T
Very difficult 0 02 04 06 08 1 12 14
to read 2.5mm 3.5mm 4.5mm 5.5mm 6.5mm - -
Height Log (Lyax/Lmin)
Tomioka, 2007 Miyoshi et al., 2007
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Key Findings: CH/2~ =X}

Q T = HX|E font typedt caself| [IHE legibility H| i H 1 (Garvey et al., 1997)
v 7| & font: Standard Highway Series E-modified, Standard Highway Series D
v ME& font X[ 2t: Clearview

Q Series D type(all upper case)2 BEX| Tt 2 Xt QI1AlISH= HE| 7 S

all upper case

Braysville BRAYSVILLE |

FHWA Series E-modified FHWA Series D

Braysville Braysville

ClearviewBD55 ClearviewCD45

= All uppercase= mixed caseZ.C} legibility |

= 160 Davii g 180
3 140 [ ay Ime A T ) ——— nghttlme
E 120 é 120 o e .
8 100 B 00 [N e . SO . E—
;‘% 80 = ; : N b
5 60 S 60 |TEEL B
g N 1
8 20 s 20 | e e
5 g R
= 0 = 0 %& % %&
N %,
) @, 7
7
im=3A%/10 e% ‘%.

Im=3281"M
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NE

Nighttime

Whpanelof g DAYIME

PanelZ}2] 7{2| 740mm

% EEEisia

&Y sl s 42
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