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ABSTRACT

Purpose: Smart lighting adjusts brightness and color temperature according to weather, the user's activity,
mood, etc. This study performed user experience(UX) evaluation of smart lighting in a living lab. The purpose
of evaluating UX and analyzing the evaluation results is to improve user—friendliness and market competitive—
ness of smart lighting

Methods: A living lab is a virtual or physical space where various stakeholders participate to develop, verify,
and evaluate products, services, or systems in a real-life environment. In this study, an environment of using
smart lighting was established in the Smart Safety Living Lab. Subjects performed UX evaluation after interact-
ing freely with smart lighting in the Smart Safety Living Lab.

Results: As a result of UX evaluation, it was confirmed that UX was overall excellent and subjects were
satisfied with setting a desired indoor mood through smart lighting. However, operating the switch of smart
lighting may be difficult due to its complexity, and it is needed to improve some functionalities such as the
brightness range provided by smart lighting.
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Conclusion: This study is expected to contribute to establishing the way of UX improvement of smart lighting.
This study is also expected to contribute to developing smart lighting as a high—quality product by reflecting

the subjects’ needs and UX derived in a real-life environment.
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1A =

A o 7ke} A e FF7F F7Egel] met AdjghAel ks mA= 2Ho] FERa gt 2] vy, Ak
Ads G0 S A7) witel] ko] Aol st 2HS Qe Eofo] AREshE A-9-7F Brk(Sadick &
Issa, 2017; Seesophon et al., 2021). 3k WL vkl ul)of Mer 2 25 b= Ay 297|2 248k
AW s HEEE FUste B2 FE527])% 3HDe Croon et al., 2005). 919} o] ol tat #Xo] 7}
Ghol] whe} 2ntE xHo] 7H‘ﬂa 9 EAH AT 20E 28 ARRALY] ggolu T, EA soll wht thekek B
o M5 AFsts FBAEEY 29S 213K Chew et al., 2017; Soheilian et al., 2021). 2=v[E FH 2 37t
= A2

AFval Aok A AlA AntE 2o A R 20219 1099 2ol Add AFE 20.5%2 S8k,
2026 0= 2779 delo] o] Aoz AErHMarketsandMarkets, 2022).

ARARE 2PLE 28 ARSgto 2 AUEE S a8 oR S sAY Agd S FHehed Eed e
(Sadikoglu-Asan, 2020). 2vE W& AR 7] 4E2 ARk AUEs TSl Jaks v|x] A ®r)
old, ~ntE %S AA % u) AF&AAE (User experience, UX)E 18shE Zo] 8381 HRussell, 2012). UX
e AREAZE AlE B AfH] =gt *Jiz}ﬁé}”\i A =713 AZEEA se SAA AEES AWReHISO 9241-210,
2019; Choi et al., 2021). AH&A7F A3 S Brksted ol AlEe 71 Wik ok et AREARTE Al dds)
o] ZAA == FAAA BE UX] FW A Axy 3 QItkPark, 2005). wHebAl, AlEolut AH| =& 7ided of

r_>i
of,

£ o

i
u{n
i)

A7 AR A ABES 2ol7] A1) UX B7b S sl 28Tk UXE 985 olsiaiehy, A8t
Mg Aok PR FAL WA AT 5 don, F4 FQ G20 U 4F FAS T 5 Qo] 147N A
S A7 4 9tPark, 2013). =, UX B7H2 B3] AL&a7} 2|zbals UXE ot o2 njgtoa
AFEE ARSE Ao BEH B4 AN A% FYsked BEAolt et UK B7kel S840 18 R
Ha) 2nbe 2w e] UXE 7k MRS 98 Q7 Aok UXE wefele] Anke 2ug 4@ Al o4
Ao, olo] ue} AFe] 2viE xo] AFSHE UK BWEAee F97h BrhChoi et al, 2020,

UX /12 912 /12 Q5] o, 2o

53R 43l et UK

e Fasjth, 2 Aol Avpe

& A5 SAe) YA Living lab)e B3 Yol AAHE BN ThEH olsln
&

7S 9|3t Leminen et al.,

A 2Pk 2] UX B7hE Falstgleh AnhE 2ue
1

nﬂL__

A ABAES) W) B2 UX B} A E
. £ Aol el eI SohE el UX 8 S8k, ) Aokl el A A

[\}
S
—
\[}'J/
4 Moy
oL
jinc)
lo,
>
>~
>
o
‘o
o
=2
X
rr
&L
>
n?.L‘
D)
N
)
o,
N
)
=
oX.
@
_>ri
4o
n:



Jo et al: Evaluation of Smart Lighting User Experience in Smart Safety Living Lab 681

huz]
-1 o
EQhd el fls 2/ HEo] & Aellr &8 7 i E]] UX 97 ZeAAS

2331 7} gl 2evh
avigh 3o 20hE 29 UX 37} 343} 49g avhat. 4dol s B2 A3g Jwos e 2
Bl NS BEe kol ddelA] UX B7HE Sastely] dRel 98 % gldl e e Eelgeh

2.1, 2nlE 2

LED= WH=A| A7) dFow 7]Ee] 2t @] A W7o] 7hsdta, oluA] a7k a3b7t a9, o dA7)7]
ske] Agto] &olsir). ole gk WAl axbe] A el LED 3ol 719 28-S tAlsta lrkeldd, A%
%, 2016). LED 27 °] &8 £oF T shvhs AvE ZHolth, AntE W2 AR g ) Sl wet
"}%2}7} s 5}5 gh7] e} M2 EE A HSoheilian et al., 2021). 2=27LE 22 A3t St 2 S A &)
Ay s & Z(Sadick & Issa, 2017; Seesophon et al., 2021) 3FAY o|UxE A7 (Chew et al., 2017)
e T /‘}*OLX} P Za 0}* 7}X] g Zﬂd‘ﬁh’/}

A] Aol s

7] H =l 03_%17]' TGEE] ]‘ﬂr o & £°] Yang(2016)2 A=A (gesture) & 255 ZHsh= AvtE 29S ddo
2 A=AYg 2% 24 XS Far] g ATE FAEIT T HAR, AFEAE AvE 29

&g w7, Aot AE ARt AR Al 2ntE 2ol Algshs Wl BY), M2z wa A} 52 &
3 =2 5 Aok AAR, 2] B9k ATt Al Al dEEs
al.(2012)2 54 w719 =9 A A mEo] S F dSS E9

(Warm white, 2700K) 29 #ol|A= 27+ W A(Cool white, 4000K)o]ut %JJaL (Daylight, 6200K) 8¢ Oﬂ/\ii
t} o] (Alertness level)o] =old 4 S-S Hith

2ntE 29E rhekal ik A7 AN oY, F 7HA] @Al o] EAg A WA R, 2| B,
L7F AREARe] Aol mAlE @S wtoldk At et AdE W), AR £ 4
OPQE} AgE Al Pz AR AT ettt ol AREAF AntE 2R AE At m)e FA
Brrsta S vt d5s vERY 1Yy 2etE 2y o] B A

E%OPE Aol ﬂo}"q Y= At
ZH ’E}ix—} Bahe 7 Al wet
[e)

lo ﬂl

0,
o
ol
2
2]
=

2.

D

—
=2
<
')
—
SB
rlo
J%
1=

F}O
kol' eici) rl‘i
o Mo
to ofl
ofN
=
ol
rl
)

i)
ot
1)
=
N
1=
rlo
b
=
o
)
oo 2 O et

o
>
=)
[
BN
o,
tlo
o,
Nl
)
re
-
sk
4z
N
_0|L
+
L
:ﬂ
_>|i
R

>.4
_“:L
l

2

R

L ELoon
N

Y o o HT oo HE
o
ot
_101‘ —1011 E >

o,
N

l
R
o
ey
o

rlr
%
)
N

Y
2
ot
=
&
L
m
Y
1
Z
>
ofo
doy o
o
=
>

[

b=}

[

BN
TR
2k
do o
o it
2 o
ox >
fol U
i)
oo o

:cé
o,
AN
N
il
o
o2
ol
ol

Ir
S
o
e
fo
ol
ol
i

ST
e

-

Lo,

ot

é

i

%

= @ 1 vk 29l UxE
G UXR ALBAZ} A, Ak 954 8a0 0 424 S BE A4 A2 oS0

o,
N
-



682 J Korean Soc Qual Manag Vol. 50, No. 4: 679-700, December 2022

9241-210, 2019; Choi et al., 2021). UXE Al& 2 AH]2=9] ALEA} X8le9 A A A= & & v]H]7]
ujFof gheksl AlE D An)2e] ) A P4l UX H77F =8% 2 vk (Kaasinen et al., 2015).

2.2. =443 UX 37t

T3] Y8l S d&akit) g ol AlEolu AR ~E

=94 Z3 3 HLeminen et al., 2012).
B AgA g g, Yol e 9dg
S A= d44 e AES vEeR AEs
= =

EEHoE BEHER

AAE, 347 Az Bes sk :
2l o] A1 MIT PlaceLabelli= 7Hd&3te] s ojglon, AFate] Ag=Ql d5& dEste] 7Hge 4]
Ho] 9= &uFAE A #FE 7)< (Ubiquitous computing technologies)®] 714 HoMe T&a=d] AMEE STt
(Intille et al., 2005; Alavi et al., 2020). Indiana University2] R-House &A] 4 ZFo] FdHojlom,
243} 7ke] 45 28 (Human-robot interaction)S ##sle] ZEo| AlgAl 2w E JfAsH=H AFRE T
(Caine et al., 2012; Alavi et al., 2020). Morantes et al.(2016)2] 7-5-oll<= BHE-hol A A
gk WEAke] UXE olsfishr] f18f 2 1S 2-8-8ith Morantes7l 2] 35 283 o] fr= W49 Z} 31
& Aes WAL, A A UXE olsfsty] figteltt. o|Ad s ddAte et FsAdste AF 4
AMu| o] F7HE flel e gio] &85 AL Qv

AT HF el 2ntE 2HE 54, F§4, A T odd AlgEsS Adsks 2ntE AlFolth whebA
AT E 2utE AlES UX H7He ALE F JE 2vkERd 23S 37F FAE AASIITE ~rpERR
Y 2ntE Qb AlF E A 29] 719, UX H7E 83 5 AdS 5402 A7% A 55 2
Al o] thhitps://ssll.knice.re.kr/). 22nFERA 2|l o= A
PH = Ak gre] FEE Ak B Aol 2uE o] FE AREEE G4 P8 ARt 2ntE

Wt 74T 58 Rstel Zoke 2uel A B4 AN,

O

2.3, UX H7} Z2AA

UX 37F HES Al B AH| 29 UXE B7keto] Al B Az tigh ods stal /pdets w53

o AREE = HES ongit) UX 37 e SnkEa 287491 UX 37 JeS gt g HelA ] UX
A SHA oA e] UX H7kehs ohe B3e 18 AaE AXA ek olo wat 2
UX #H7} W Eo] /= a1 gltiNascimento et al., 2016)

H Ao = AntEekd il UX H7F W 291 Smart Safety Living Lab User Experience Evaluation
process(©]3} SSLL-UX process)(Choi et al., 2021)E &-83}o] H71E 38t SSLL-UX process(ZH 1)
H7EA7E 2rpEQE Al B AH2e] UX 37} Al Aok & =Ab#Ql 355 yEkiIth SSLL-UX processi= th
1 719l Phase® T4 o] St} Phase?] 3F¢]ol+= Phased] 545 @43ty 9l =343k 19719 Stepe] 3o
™, Step?] &F9]dl= Step?] 4L @457 el FasE 57709 Task?t Utk Phasel & ‘B7F A’ o2, 7}

T



Jo et al: Evaluation of Smart Lighting User Experience in Smart Safety Living Lab 683

FAE ST B QY2 A ek Boolth Bk FAS A5 A B Oy Fe) A, WA A AR,
SolAla 5& AL A 8 7AIE stelshs Aol Aaslolof Gtk Phase2iz ‘A A, 49 #7, 49
Aukele, deld 53 2 A e AZs walolth, Woh dge) A #7S TS AL ALgate] Bt
Bwel e 1A 5 glomz AFeh AL Aol Fasich £, LYIAE ALHATE Ak A9
WES A SRy el A% Aukelest B84 A7 FAL FHsH: 20| Fasith Phaseds ‘4
G o, 4% Sue Fulste] A9 FUsn 4% £ A0S AESH: B0l Phasedis A3 A3 B4
o, AN $4% oleE BAse) Ade] Aes) A% AT EFeh @ololt). Phasest H7} 2
SRR, RIAE AP 0B UX bl Foldh thake olseAAsl Ffahe wol

(Crriywicpasss )

Phase 1.7 3[&l

Phase5 W23 25

separcpiiel | [ sesiuaphemadmy |

[ seniwiigssss |

L faesol=d]

| sepzimowmisy ||

sz ||
.. _ i
| Seps2IPREIEIN3R |

ok

a5 23

l

E | [ sesazmamen |

+

| smpsasmuzmumEs |

| ey

Step33. DR AHAE
WP

3.

Figure 1. SSLL-UX process

2utE Z79] UX %7}

B o7t Hr} A HDC# A (http://www.hdc-labs.com/)ol| A 71t 91 w28l AntE ZHolt} H7) At
& 29AS HFow FAH] gtk gukoR —/l%”li]E Hell, e ol dAste] AREsHAl €t

B7F S 7 7] F8 Vs S Awdth A HAl, BE 752 ARAPE Fdshs Aligsel uhet thekd 9]
S MRS AFete 7Tolth ATl E SARE, FARE, HIREE A5t Brteigith mAR=e] U
< 7] ghol oM MRk e 5700Ke= AR E o] vk HARE] Br|eh MRk e W7t AR A2 E st



[}
=

=

715
37}
T}

S
‘_
R

x|

t}. 3
5
i UX

a5

I3

o]
PA
9]

]

S

Aot

371 9

=

=

A3E
7} el 2904

]_

9

ATk,

7ol
39

3000K 2.2 475

:T_L

[s]

]

Ry

o] A& A

o

T

o] A HA] o A
i UX

Aol 4]
S Ol

= B

o8

=
i

P& 5 oA FulE BA

)
o)

=
=

17] gho] Zboln] AL gt

3000K .2 A wo] 3irt. 7]l A 3000KE A+

2 Qa9

H
e
o

=

o

L

SSLL-UX processol] whz}
7} g2l =9 Aol

[e]

z|

b

L

L

1
.

7}

e}

x|

Rz

7] ko] stom Mk gk

Faaoh A UX

Phase°l| A
, 2PE 2T AA A}

[

L

q

3.1, Phase 1, J7} A%

B

R
%

684 J Korean Soc Qual Manag Vol. 50, No. 4: 679-700, December 2022

Ao AE 45 7150 BHe AgAH

o~
-
bl

o < Bo T of o my
~ T B X o ™K
N T o ~ M T oF
REEY <
PR 553
° o Mo .
oZ_loE_w.mu,nZ_I ﬁlﬂwm
A= T Jo T ¥ Y X
WX N o s
W T o Jo 3 =B
Mo g~ b - =
B e oy 3 g T B %P
L] = Iy
Moo x oM R & 2 Wy X
A K o o T 8 E g 3E *
= M Jo o Y z ] o ) mw
FTEN oy T = 2 £ o = Jo
E A = =
Ty s zbe
(o] —
ﬂ%%ﬂ% 33 5 = B o
WAl B - T e R
. B = 0
Bl oQ E b Col
& ol wHm ® iz o o] <
R gy B B ™R
S TN 8| - . ER
o) TN ﬁ = o (@] < OME o
CHRE e - £ = woJo -
ﬂl o R T n_AI, . A h n .NE ~ ﬂl
~ A_I ZT i ,mW ‘Ul 1 Y \w.“ W ol = Eo ﬂw‘_
N - E g y x| g N % T
noT g = ' « E L e oF A we
W W = X o 1 w5 =1 R
3 %Muoﬂﬂo * @ = i NM
Y Ny B = - o - o K EE
=5 ij 1@! ‘.Ir = o m p— ‘_ll*mo - =0
oR Lo Xy 5 T 2 T fsi
5 U E R § s g mo L
T 4T 0 3 i RS
o o T N
TTEERE » T o
Mo gy o R e . RN
RO R e o~ C
=T Ny g 2 AU
Ao W o= oL 2 X . ®
W o T g0 oy B L3 X -
g oA Bosm o & B
= e N o ~ w 2. A o<W ﬂﬂ
e i S .y . Ey
) = o ! oy T w
s B dF o=



Jo et al: Evaluation of Smart Lighting User Experience in Smart Safety Living Lab 685

Fal o] wheh Asle WS ARER 2R 2Adu BE V)b BaE WS v F 8Ene
A% 25 )5S B3t olsh By HhE £R vAtom AP ANE o HhE Bohu el
WE FAR AEHoR £Y Ao ¥ 12 Fesn

Table 1. UX evaluation scenario of smart lighting

Evaluation target Scenario Time(min)
Listen to experimental objectives and procedures and complete 10
research agreements

- Subject basic information survey 5
Listen to the instructions on how to use smart lighting 5
Select the book, sit at the desk and read the bood 10
.odes Adjust the appropriate brightness and color temperature for reading 5
(Reading mode)
UX evaluation related to the reading mode 10
Sit on the sofa or a floor, and relax 10
Mod: ) ) ; .
,O es Adjust the appropriate brightness and color temperature for resting 5
(Resting mode)
UX evaluation related to the resting mode 10
Lie in bed to sleep 10
Modes ; B . .
. Adjust the appropriate brightness and color temperature for sleeping 5
(Sleeping mode)
UX evaluation related to the sleeping mode 10
Experience auto power off 5
Auto power off -
UX evaluation related to the auto power off 15
Switch, Modes Additional UX evaluation related to switch and modes 20
Overall Overall UX eavluation of smart lighting 20
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Table 2. Data list
Evaluation target Factor Unit Collecting method
Ux 7-point Likert scale ) )
) - - - - Questionnaire
Switch Satisfaction 7-point Likert scale
Other opinions Descriptive Interview
UX 7-point Likert scale ) )
; ; : - Questionnaire
Satisfaction 7-point Likert scale
Modes Other opinions Descriptive Interview
Preferred brightness and
color temperature values for Lux, kelvin [lluminance meter
each mode
Satisfaction 7-point Likert scale Questionnaire
Auto power off — — -
Other opinions Descriptive Interview
Satisfaction 7-point Likert scale ) )
- - - Questionnaire
Others Performance index 7-point Likert scale
Other opinions Descriptive Interview

3.3. Phase 3, A3 43§
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Table 3. Average score of each factor before and after removing outliers

Factors Number of Outlier Before After
Memorability 1 5.47(1.41%) 5.61(1.17)
UX (Switch) :
Preciousness 1 5.56(1.44) 5.71(1.19)
Satisfaction Satisfaction on switch 1 5.25(1.27) 5.39(1.02)

*. Standard deviation

Table 4. Result of Shapiro-Wilk test

Factors p-value

Controllability 0.0003

Responsibility 0.0004

Visibility 0.1163%

Customizability 0.0001

Memorability 0.0007

. Familiarity 0.0068

UX (Switch) Intuitiveness 0.0825%
Delicacy 0.0129

Simplicity 0.0022

Identity 0.0009

Novelty 0.0338

Preciousness 0.0004

Intuitiveness 0.0009

Helpfulness 0.0010

UX (Modes) Novelty 0.0003
Preciousness 0.0018

Trustworthiness 0.0019

Overall satisfaction 0.0012

Satisfaction Satisfaction on switch 0.0003
Satisfaction on modes 0.0008

Satisfaction on auto power off 0.0211

Reading mode 0.0091

Brightness Rest mode 0.0817
Satisfaction Sleeping mode 0.0360
Reading mode 0.0074

Color temperature Rest mode 0.0000
Sleeping mode 0.0182

Overall quality satisfaction 0.0007

Competitiveness 0.0217

Performance indicator Recommendation 0.0006
Potential for purchasing 0.0031

Price adequacy 0.0370

*Satisfy the normality

B Aol 7k AntE 22 AAIRE fde] ¢RE AFoR, A IES AL vk kA e A
o

S, QAN E 3% 92 )
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Table 5. Current setting and subject preference of brightness and color temperature on each mode

Current setting Subject preference
Brightness 457.17 lux 395.78 lux
Reading mode
Color temperature 5076 K 4763.56 K
Brightness 151.83 lux 151.50 lux
Rest mode
Color temperature 2996 K 3042.03 K
. Brightness 8.33 lux -
Sleeping mode
Color temperature 2975 K 2975 K
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able 6. Result of UX testing

Average p-value p-value of
Factors (Standart of Kruskal- Wilcoxon
deviation) Wallis test rank-sum test
Controllability 5.56 (1.37) 0.0899
Responsibility 5.69 (1.18) 0.2249
Visibility 4.03 (1.66) 0.9541
Customizability 5.59 (1.01) 0.7071
Memorability 5.61 (1.17) 0.0284™
. Familiarity 4.94 (1.66) 0.0148™
UK (Switeh) Intuitiveness 441 (153) 0.0000< 0.1331
Delicacy 4,72 (1.53) 0.5739
Simplicity 5.56 (1.32) 0.3023
Identity 4.94 (1.50) 0.1535
Novelty 4.91 (1.49) 0.5120
Preciousness 5.71 (1.19) 0.1094
Intuitiveness 5.63 (1.29) 0.0051"
Helpfulness 5.53 (1.08) 0.7182
UX (Modes) Novelty 5.44 (1.61) 0.9469 0.8149
Preciousness 5.41 (1.39) 0.1130
Trustworthiness 5.38 (1.24) 0.2870
Overall satisfaction 5.69 (1.00) 0.2780
. . Satisfaction of brightness 5.39 (1.02) 1
Satisfaction Satisfaction on modes 5.38 (1.24) 00481 0.3896
Satisfaction on auto power off | 4.69 (1.60) 0.6434
Reading mode 5.22 (1.24) 0.3031
Brightness Rest mode 4.25 (1.57) 0.0049x 0.0084™
Satisfaction Sleeping mode 3.94 (1.74) 0.6312
Reading mode 5.56 (1.08) 0.2326
Color Rest mode 5.56 (1.41) 0.1923 0.4171
temperature -
Sleeping mode 4.97 (1.53) 1
Overall quality satisfaction 5.53 (0.92) 0.7439
Competitiveness 5.22 (1.29) 0.4482
Performance indicator Recommendation 5.59 (1.13) 0.0000% 0.7946
Potential for purchasing 5.44 (1.22) 0.5187
Price adequacy 3.53 (1.41) 1
%. Significant differences exist between factors,
« Significant differences exist on this factor
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Appendix A: 2UFEQFH UX H7F 94 w3

Ease of Use (A8 H2/) Learnability (2}£4d) Delicacy (2Hd5=) Self-satisfaction (Xt2| 21%)
Accessbility FEA Memorability {7120 Simplicity (The4d Identity (A1)
Attormaticity (RHEM) Familiarty (R84 Texture (22) Chaflerge (E824)
Controllabiity (01 intuitiveness (RE2M4) Luxuriousness (S2H) Confidence (RF:1Z1)

Stability (2P} Consistency (H2HE) Color (4424) Attachment (§2P2FX])
Nor-Interruption (22 M4 Mobility (715-4) Attractiveness (Df2§44) Novelty (E41d)
Responsibiiity (SR} Portability (0154} Preciousness (H54)
Maintainability {R X0 Wearabiity (2184 Trustworthiness (~12|4)
Informativeness (. 52/4) User support (A8 X[2) Safety (2FH)
Comprehensiveness (55 T2} Errorprevention Q5 o2 Privacy (APEISIS)

Relevarce (4} Problem detecting (BRI 2R Entertainment (EH2/22)
Reliablity (s AR Forgiveness (&A%

Beliverability PRSI A Feedback (&)

Visibility CEE A} Helpfulness (R124)
Flexiity (9249) robiermsowing EH/F1E) —
Custornizabiity {1 HREEH []:AniEQHUX Q4 R ARE SIS
Interoperahiity (EEH)
Adtaptability (52-d)

At8TH2|J(Ease of Use) ALSAIZF R/ AHIAS B =2 glo| Ha oy AlgE 4 Jlrin Wil e
2 (Accessibility) MRS/ MEIAE ARSSD | IS i B2 g = U
XHE(Automaticity) AEAIC| 2 QIO HIZ/MHIAV I IS KO 2 KEth=HE
Hlotd(Contralabiity) ABXI Lol IS/ MBI A2 Bt T ls S MofE = U
OPH(Stability) APEAPHHE/MHIAE AHSSH= 20| MRl e 2 fXIsi=EE
E2H3d(Non-Interruption) AR RIS/ MEIAS ASE U LIS | 50| M2 SESK = dE
S&8(Resporsibility) MRS/ MHIAS AFSE T ARBAF US| EiX|, B &2 SOl 2 F25Q SHE BE + sl
FX| 48 (Maintainabiity) MRS/ MHIAE RX| Ha S B2 [SH= 24(0]. HE| M| AZESIO] 0| E, Ha F)0| Hn W2 P
=] dInformativeness) APSAPHHIZ/MEIAE AFSE U LR MR E ROISIN MG A O2 HZYS £+ Y= HE
“YEE2Y(Comprehensiveness) AEA IS/ MEIAZRE Clsin M YR B HERE = FE
BEHHY(Relevance) ARBP IS/ MHIA R EE FA 0| Las HES YR E MBS S = HE
e 212pd(Reliability) ARBIPHHIS/ M| ARRE HRE O RS P 2 o=
YR T (Deliverabilty) AFSEP I/ MHARRE £ T2 HEE HEZYS S e HE
BEIA(Visbilty) ARERIHe 0l s AlZE ZHOH|. A 23, 2M] 30| )01 Ol MIE/AH| ARSE| FR HEE FASH UOE £ U= HE
R Y (Flexivility) ARSI A/ AHIAS A E T MG AP E S 2o MM E + 88 - UETE
DASEESHCustomizabilty) ApgRte| M0 w2t P HE/MHIAE H A + AT E
=2h(Interoperabiity) AERPHHIE/MH|A S CHE ME S0t 2E610] S AR = = HE
%8-d(Adaptabilty) AFSEHL| A LIPS Z2, T8 23 S0l w2t S/ M7} | HRE = e
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5} (Learnability)

AERIPHHIZ/AE|AS AFSOT= WS B T HRTHASAIS| AR 2P Y e

7|2bd(Memorability)

ARSI L HIZ/ M| 20| AL e 41T Ol 7| ofet == Q=T

Fl=d(Familiarity)

AgF 2| 2ElS tito 2 HE/MuIARL SO AS T Bs 4 9l HE

0j|&-d(Predictability)

ARBARIHHHOI HES/AEIAS ALBAIE HES B 2 Sl XIS /MU A OIEA HEE 2R 5 £ U=TE

ZI2Hd(Intuitiveness)

ARG HIB/ AHlA2 18 U RS WAL HBEOZ QNS+ s B

Yk (Consistency) MR RAR S 2T UBE YU SHHB/ MBS A+ UETE
2|58 (Mobilty) AR HHIE /A | AE HRE 1 ol OfC| MLPH2 S| A8 2 4= =

04 (Portability)

ARBAHHES/Au|AS OfC|ofMLEAFB & == =S 0|53 | 112 HE

2r2M(Wearability)

ARSRPL S/ AHIAE A S AIS 4UR T Lyl ToRt s

AH8AFX|2(Usersupport) ALBEII RIS M| A0 HH| H20| B0 R BOIH ABE = UES X 2=
& Oilt&{Error prevention) ARBAPHHIE/MEIAS SO ABAL 2R E ARSI ofsh=H =88 He U=

2% 2% (Problem detecting)

ARG/ Ml AFHI0| Aot SNIB ARG =R B WS 4 e HE

E8d(Forgiveness) APBAITHHIZ/ MBI AS AFBSRM SR QR = M S WY HOR ESU + Q=S
T =4 (Feedback) AFERIIHIE /Mt |20 248t 0| CHEHT| =M S MRS S ol=Te
X|2d(Helpfulness) AERFHE/MEIAE ABOH=2FE (A, EH T2 SN K851 Y2 RBE = USSR XA HE = U=Te

5| 82 (Problemsolving)

ARBAPHHE/ M0 HAE BRIS sk = RS HE S+ AUTE

2RI (Delicacy) AR A/ AH| A0 2EH0| Fidhn Y= HE O FH0| S0 =af=He
CheH(Simplicity) ARBAPHHIS/ M| 20| 2fek G S 40| Thasio] SESIX| 240k L= HE
E(Texture) AREAI LA/ MH| 20| H0| 43It L =B
3P4 (Luxuriousness) APEAPIAIE/ M| A2| QfEt0] DAY HIM EQICH LAl =HE
A2H{Color) AR A/ AH| A0| Mlo] oD CHHECED “al=H=
D2t (Attractiveness) ARSI HIS/MH| A0| 2E0] ARG = i S0 IR H R DfREORI D Lal=FE

X17| 2hE(Self-satisfaction)

ALERIZH A/ M| AS O 8RO RM ALSAEAbY S dalol| iRt SHEEE Lol

A (identity) AERPLHIE/ M| AS SRR PMIY S =Il=HE
EHo|Al(Challenge) ARBAPHHIE/AHIAE O[S T MET 01242 2S5 Hlol2f= EHok s Lolk=F
Xhtl{(Confidence) ARBAR IS/ MHIA R RE Rhtlo] sHoi|cligt St A2 E Lal=EE
P (Attachmert) ARERII A/ MH| A0 S5 FRE I RIPX|e| He
A (Novelty) ARER LIS/ MH| A AME D BB = e

FIF4(Preciousness)

AR HIE/MEIAS P AU ASSICI I Ll=HE

2| Y(Trustworthiness) AFEAIP A/ AH| A8 210 of g 4= QUCt D Ll=HE
QFHEHSafety) ARBAPHHIE/ M| AE SO Sl BERIE S U HE
APYEE S (Privacy) ARBAPIHIE/MH|AS S8 ARSI APYE T L HEE HSUE 4= HE

EH2/22!Entertainment)

AFEAPF RIS/ M| AS S EHDALI=HRS H S UAHE
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Appendix B: AnlE 2ol {7} =& A Ay}

Factor Number of data afper (before)
preprocessing
Controllability 32 (32)
Responsibility 32 (32)
Visibiltiy 32 (32)
Customizability 32 (32)
Memorability 31 (32)
. Familiarity 32 (32)
UX fators of switch —
Intuitiveness 32 (32)
Delicacy 32 (32)
Simplicity 32 (32)
Identity 32 (32)
Novelty 32 (32)
Preciousness 31 (32)
Intuitiveness 32 (32)
Helpfulness 32 (32)
UX fators of modes Novelty 32 (32)
Preciousness 32 (32)
Trustworthiness 32 (32)
Satisfaction fators of switch Satisfaction of switch 31 (32)
Satisfactoin of three-lighing mode 32 (32)
Brightness satisfaction of reading mode 32 (32)
Color temperature satisfaction of reading mode 32 (32)
Satisfaction fators of modes Brightness satisfaction of resting mode 32 (32)
Color temperature satisfaction of resting mode 32 (32)
Brightness satisfaction of sleeping mode 32 (32)
Color temperature satisfaction of sleeping mode 32 (32)
Satisfaction fators of auto Satisfaction of auto power off 32 (32)
power off
Overall satisfaction fators Overall satisfaciton 32 (32)
Overall quality satisfaction 32 (32)
_ Competitiveness 32 (32)
Overzlilcgtil;f(};r:f;’cse e Recommendation 32 (32)
Potential for purchasing 32 (32)
Price adequacy 32 (32)
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