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Abstract

The demand of reflective display devices are increasing by widespread of electronic books. In this study,
the emotional and reading state for reading material of paper books, reflective display, and LCD display were
compared to each other. In order to determine the consumers’ sensibility of E-ink e-book the emotional
assessment of three different types of books was evaluated following with readability assessment and
preference experiment. These experiments controlled contents on the screen by using masks to hide hardware
aspects of contents. The results of the sensibility reactions by emotional-vocabulary-experiment using
semantic scale show that E-ink is closer to paper than LCD. The readability and preference questionnaire for
the experimental results show that e-ink is preferred than LCD and paper was preferred or seem similar to
E-ink. The conclusions shows that E-ink and paper has similar sensibility and E-ink e-book is expected to
replace paper books.

Key Words: E-Book, Paper, Measuring User's Emotions, Semantic Scale, Readability, Emotion

2 o

Aol We) BFgel we Al TaZdel Juke BiEsle] £oE ZAST ATk B AFAE A2
92 % Q= |4, E-ink A44, LCD BEe] 743 54 A4uE vadeh Eink A28 o 20 49]
AAUES Pohiiy] Sl AT F B4 gA ] B B FEA, ASE 4GS FASGT 9S gHonw
DY 5 S HaaD ALHor] Ao e A Aely RE 205 $42 5QaA sk 2w
S shohe 918 AolR APoIME S PEE e B89 A3 LCDET E-ink RS Folsh /bl L7l
2SR Uehdth HEA td AEEE Goliy] 98 APeNE A/1BDY 4FS § A% LCDETHE E-ink
AR HEFHUOR Erink AAHLTHE Folg ABaA H%abl] AEsks 202 vehsth AA50] E-ink
AAAL Folo} Hl5d 1S 2T JOET Brink AAA0] FolAL dAT 4 AL Ao A

¥ o] AFE 20128 % ojstedzt gy W AH] Aol ©%k AU (This work was supported by the Ewha Womans
University Research Grant of 2012).
T WAL g A (o] stz e 2 et g tRIRIEE AT )
E-mail : yungkyung.park@ewha.ac.kr
TEL : 02-3277-2512
FAX @ 02-3277-3730



120 =&EZ - ols0| - 0|A3]

1. ME

Sk E 7)o g 715 2 717150l
iﬂ% Eﬂiﬂ [a3

S
rJ
ox
Y
2
i)

o A4 Aol was

A Ut tH(Chang, 2011).
Az & =27 7ok X%X}i" g @27
o]

e
2
-z
)

, HALY " asdolEoe LCD7} Xdz}i—ﬂ il
719 B2 F8E AL AUtk

WHEFIE 20129 AR A AR HolHE B
W AmEZ ofgh A Fujn]Fo] 48.5%, €l
39.2%, HES 84%, AAHA AE L= 39%E
eBook#-§& ©E7lol gt HAA Fuju|Fo] 7
w2 Zo® et A AE dHr)e] a7t
< A3 F Atk
FRAEE71E dEHYI EIE=
(trendmonitor.co.kr)ol| A1 2013l A A] S A A
ot AR S FYPsHA B olf7F AAA ] =
Aol FolA s} XA kA, dAHolgE §
B 7} oA el o) o] Auf Aot gk 2>
al A Z3A} oto]d el Z(iwellcontents.com) <]l

A ANE ARZA] JFE AN 4A G o)

fLE RS

NE X
nlo rl

A

=

EUH

fr = 7% & olfi7h ‘ol ok FFol # <k =
AP, A Bfe] o] QF “AXAE UERTE
= 7129 FolAS AT & AT EAFHS
F3tA &kl Atk Aelth

2012 AR SAHAE A T SAA A=
£ AEd FolHe] AIw7} 47.7%Z 7 EA
Uebgon, Qo8 19.5%, FE 717] 19.2%, 7
FE 13.6%°] o & UEbRTh g HxpE o]
A-E0] A S 97 S8 Zas Aol tisiA dE
ZAME o A FolAAFY wol Hajorsrh e
°]7o] 28.8%= 714 =4 VtEbsiTh

o] 2 XL LCD7INIQl AvtEE, HEEPC 5

I e "AYE 7718 FEAA sl dstrldls A7
Atk T olefg A Fols FAKR B
7ML QdE WALE YaZgoldAE #A7F HA

ON

X

==

etk LCD Y2E o] &A] S (Yun &
Park, 2014)3} i A= (Park et. al., 2014)°] 2|3t 715
Aol Bet AFELS FEs| FPHo] ok LA

FOIE ofdEt LCD H=Fdoleh vty tasd
o|E Jt=EA ZHoA] B B YTk

I
(Open e-Book Forum)oll A& &AF A &E0] EFHe o
UAd JeE S3HY dEEe AEEA sk
olgel Thd AU, v HojE, AHx BEo
E FAYE A EE I ARAL 97 ¢
sheslel Hulels 1 AT FAsT Aok ®
g NTIS(W] = =HET7]Ed T o)AM= Feld=

BHE A3 F418 e 2 3] g2 o] HE o
;q]:::'j %Eﬂé Tr= E]X =] -E’—-Edlii _L}\] o]—-‘ UELA]

28 AAPE AGeJstal Atk Kim and Chung(2004)
= ol 2 Aol tisl A=) {33 ALEARIH
Ho] 2 Aol A ko] Aol A=t B Fast

71 gkl Tl 9l

22 MAED} E} EM AX|Q EXA

71Ee] FolA T MR @Er|Eo] ofH
7AE ATt A=A 7 dagd o5 5A4S of
Z Table 13} 7o] ®
E-ink 2H32 2007d EA1E olvlE 71E0] Ay
SHHA Al & #AS dom EAstE7] AlEsHA
= ofrkEe] 715, ofolglH e AEFK T3 2

AR Ag GWNE A1E9 FolAT fAE SA
3L
o

L4E AL B
W Folet FAFSY FRMALE A& 40%01 o E
Sl AY I o)elt) Fe], LCDe} vl
3l Table 2 (Lee, et. al, 2010)1M %= & & %o



F2 olm thuHl& Fol
o} vl =A Yebdth Miles(2003)e] wEH
E-ink A2 Folx g &2 s EE AU Aok
S5 T EEE TE T
2 Ho|t} Siegenthaler 5(2011)
o] Aol WEW E-ink AAHE ¢S wjeo} Fold
Al et Fold 2
sttt

_4

144 Agd27]el Abes= AAY A(E-ink)=
SAPATE Solde = W W] velAEfeR
s FAsk=H, W78 hehd SAol WAl
A7E s f= 2ot SAE YEpa @ ¥ olF
3t UAME AYS Add Fox JHEHES {4
7] wiel HiE 2 =

L i A ouE Ao %ﬂ 7] 3ol
W3 TE AR F7] wiEed taEgele] F
A, FAE Folol 7HA Fdske Aol 7hssith
oF 10:1 ©]’de|tiFitzhenry, 1979).

Table 1. Comparion of Book, E-Book Device and Tablet PC

E-Book

Book 3 Tablet PC
Device
ﬂ- -
Paper E-ink (iPad GalxyTab
P (Kindle, storyK etc.) > etc.) Y
0 Power Consumption Low Powgr High Poner
Consumption Consumption
0.1~0.3mm 0.5~0.9mm 2.0mm
00 168~213¢g 380~680g
Table 2. Comparison of displays
. White state Contrast
Display Technology Reflectance Ratio
Transflective Mono STN LCD 4.2% 4.1
Transflective Mono STN LCD 4.0% 4.6
Paper(Journal) 61.3% 53
E-Paper(E-ink) 26.6% 9.2

Z0| 22 E-ink FAEo] ZAoiT 121

xr 7ol QoA FolFo] BE X 7oA
AFA~H5o] E-ink AAA T Fo|H 3} vriA 2
Aol 2w Z7d A AAAYT} LCDE ©| 9= %
Ao X7l ES4E UxY|7t HofX= Fts
Holth Adjea & Holtriz 53] ddle] nx|=
XO 7 o]FslH 7 Holx| ¢k= o] o]gd EA o
Folth LCD7} MAF A @724 A3 H R &t
4 ol AR w2 gl x| wifo]7|= slth

Siegenthaler 5-(2011)°] WZ=M E-ink 7]WFe] A =13

SErlE oA AFI HE B Fold dxE
H] RhFolu 2 dxHE 2 Jlve d F ol
S} HlszslH LCDSHE B2 Ao] thErhil =83l

o WE Fol,
il ¥ Zlo] o}#) ¢ Figure 1|t} Figure 1

A2, LCDe] tiZH]E HlaL
A g

o

AN ZA Fgor AY AT oy Ha Hrd
25 )& gholth,
Contrast
1 A
0.9
0.8 AL .
L 07 e
5 06
£ 05 /
S 0a A
0.3
0.2
01 m—) BRIGHT
0 AVERAGE
0 50 100 150 200 250 300 350 400
ZE (ed/m?)
——A. E-ink B, Paper -... D. LCD

Figure 1. Contrast of E-ink, Paper and LCD

Al
=

3. E-ink Fx}zhe

o 4 "ItE 4

re
ild

3.1. ASCjAr

B A E Fol 2 bAYE taZye] A
ATFE Sl B-ink Az Ag wdrle] gk A
Aol WSS gotE gttt AHTE $oll ARE
Agsts wiA 9] TR/ wE M, Asert g
A A Loty 7 WA d¥E sk A3
A 42 g E HIHE QlE AlzbsEe] st 9l
A== 20~-300) AA HE7ER o4 187 o] Al
sttt Yo AolE H7] fId o] of7]

b
L w



122 &2 - 0ls0| - 0| &3]

w Fo H]S=g A Aol Y= YUY o T A
#& TAETE BE F3iAE T A AL B
= AF sk
32 Al 3A

3.2.1. =9 stA
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Table 3. Experiment Stimuli

LCD display

E-ink Paper

Transmissive
display
Apple ipad2 wi-fi
16GB (white)

Reflective display | Printed material

IRIVER story K | Fuji Xerox Paper

6inch display size 80°g/m2 9.7inch display size




5 ThE Aotk 6 Q1A st Hol= Fel=e] £E
B3 371 S9E 110013 271 10.5ptoth o]
A& E-ink WA S 71E0 2 FAdeA Azstdch

TH2E H3AEY NJAAE Fol7] A BT
ANA A&t ofH xHe R MeEgth E-ink
AL A HGolA T F ¥ AA Hed A
A @Al AAE FrRI=E AR 4 Aﬂ lﬁ?ﬂ 101

Aotk A E T FTH2E AHS3te] 53
713} (Table 3).

Table 49} Table 5= A3 A=F2=2 AREE Al 7N
wj A 2] 3H 81719} Contrast®|t}. Table 4= ¥4 3
E=A CS-1000& °lg3tel z+ viAl 9] w2 SAE
ZA3F Aoty White= W1 74-S FAISIAL BlackS &
Z4g EAISH Zolt} Table 5& Table 45 EWE Hj
73] LV (cdm)FE 22 LV (cdm)Fe 2 e
Ao =2 Contrastzgtelth. THAl @3l LV (cd/m’)ZES
35 3k = Hl7)o) X Contrast= Wl A I3 749 4
7] zpolo|t}. E-ink A= ] 39 ¥7]9} ContrastS
ZIFLo R Folek LCD YiZHol T wret
Contrast® A2ttt o] 71 A Fo Egste

geld 22 BAs 2E 2% 2
3 o]

>
=

o
R ?ﬂﬂ% = ﬂHZﬂ«l Rl
% gst7] f13k Aol F WA
Z70A A o] FFe] wE vt
g dotiy 7 AF Ao Uig A7) 2

2 o i
w2 rlo
Mo O oft o X

[ 3 O o )
ox,
)

Table 4. Measured lightness for each media

LV (cd/m’) X y

white 132.8 0.3198 0.3431

Paper
black 234 0.3161 0.3377
. white 132.4 0.3197 0.3431

E-ink
black 24.39 0.3076 0.3285
) white 132.6 0.3181 0.3338

LCD display

black 30.42 0.3120 0.3275
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Table 5. Contrast = White / Black

Contrast
Paper 5.68
E-ink 5.43
LCD display 4.36
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Table 6. Evaluation Vocabulary

Bright(2h-2) Dim(o1572, 233
Flat(3H 2 2)) Stereoscopic( Y4 <1y
Smooth("] 718 %) Rough("l718A] $+-2)
Artificial(2191%) Natural(AF14, A4
Sharp(%173 & Hazy (&3

Hi-Tech(3to] 8]l 22 1)

Familiar( %] %3h

Low-Tech(Z2-5-H 24]Q])
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Complex(&E33h
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Display(H 223 ©])

Simple(7HH 3¢
Digital(t1A'g)
Paper(Z:°])
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Table 7. Emotion assessment questionnaire
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Table 8. Sample of experiment stimuli presentation
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Table 9. The Second experimental evaluation item

Evaluation item Evaluation form o] 754 e 88 T dvkal ok 3§t
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Comfortable for | relative evaluation among
Preference reading media Table 10. Reading performance according to sample
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Table 11. Result of self-report questionnaire (2 samples)

Table 13. Result of self-report questionnaire (4 samples)

Comfortable for reading Comfortable for eye

Comfortable for reading Comfortable for eye
A D A D

E-ink(W) LCD E-ink(W) LCD
90% 10% 75% 25%
A B A B

E-ink(W) Paper E-ink(W) Paper
15% 85% 0% 100%
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Table 12. Result of self-report questionnaire (3 samples)

Comfortable for reading Comfortable for eye

A D B A D B
E-ink(W)| LCD Paper |E-ink(W)| LCD Paper
33% 12% 55% 20% 0% 80%
A B C A B C

E-ink(W)| Paper E-ink |E-ink(W)| Paper E-ink

0% 50% 50% 0% 57% 43%

E?nk Bl ¢ D E/?nk Bl ¢ D
- Paper | E-ink | LCD | . Paper | E-ink | LCD
w) | w) |

25% | 44% | 31% | 0% 18% | 41% | 35% | 6%
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