Received : Jan. 17. 2025
; Reviewed : May. 11.
2025 ; Accepted : May.
15. 2025

PISSN 1226-8046
eISSN 2288-2987

Copyright : This is

an Open Access article
distributed under the
terms of the Creative
Commons Attribution
Non-Commercial
License (http://
creativecommons.
org/licenses/by-
nc/3.0/), which permits
unrestricted educational
and non-commercial use,
provided the original
work is properly cited.

‘ ") Check for updates ‘

Development of a User Experience Evaluation
Framework for Intelligent loT Services

Ga Hyun Park’, Yeoreum Lee?, Jieun Han®, Gyu Hyun Kwon?, Jun-Yeon Heo?,
Kangmin Lee?, Kyunghui Oh*, Hyo-Jin Kang*

'Department of Future Convergence Technology Engineering, Ph.D. Candidate, Graduate School of
Sungshin Women'’s University, Seoul, Korea

*Department of Service Design Engineering, Professor, Sungshin Women’s University, Seoul, Korea
3Graduate School of Technology & Innovation Management, Professor, Hanyang University, Seoul, Korea
‘Samsung Electronics Design Management Center, Seoul, Korea

Abstract

Background  As Internet of Things (IoT) systems and services are widely used across industries, IoT
has evolved by integrating with various technologies. Among these, research on Intelligent IoT, which
considers multiple situations and contexts through the combination of artificial intelligence, is actively
underway. However, most studies focus on algorithm or functionality improvements for the systems
or service design at the stage based on user needs. Moreover, there has been a lack of research on the
development of evaluation frameworks for IoT systems and services, particularly those that consider both
user situations and contexts. Based on this, a framework for evaluating the user experience of intelligent
ToT services is proposed.

Methods A literature review on intelligent IoT was conducted to derive evaluation indicators. The
literature review involved collecting guidelines related to IoT, design, and user evaluation through a chain
sampling method, and setting keywords focused on the characteristics of IoT to perform a systematic
literature review and a structured article sampling process. The indicators collected through this process
were then used to establish an initial set of indicators through affinity diagramming and workshops.
Subsequently, the preliminary evaluation indicators were reviewed by a panel of eight experts, leading to
the development of the final set of evaluation indicators.

Results Based on the indicators collected through the literature review conducted in this study,
a framework for the indicator system was established through structural and semantic adjustments. In
this framework, the indicator system was categorized into Usability and User Value. The Usability-related
indicators consist of 8 main indicators and 24 detailed indicators under the categories of Ease of Use,
Interaction Suitability, and Context Understandability. The User Value-related indicators are organized
into 6 main indicators and 14 detailed indicators under the categories of Functional Value, Emotional
Value, and Social Value. Additionally, for each indicator, individual definitions, key features, and expert
opinions were synthesized and described.

Conclusions  This study holds significance as it goes beyond traditional research on system mechanisms
or functionality improvements by focusing on a user-centered perspective within the growing IoT industry
and technological convergence. By proposing an evaluation framework that incorporates user contexts,
the study contributes to enhancing the usability of IoT systems and services, with practical applications
expected for 10T system developers and service planners.

Keywords Intelligent IoT, UX Evaluation Framework, Measurement Index System, Literature
Review, Expert Interview
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1. M8

[oTe 2 ‘& 7171 9 A2d7e d4% 9Jaf AlA, 2ZE], 7|8 7&s WS &
AA(AHE)E HESA (Jung, 2023), & ‘BE AMEAA MEYA 2% ASste
HEYI FAA7EAATHE vttt 12y H2 7|ds0] W2 Bl2yid AHEES A4t
glo]H & ggalo] 22 A& AFohs 7I€ Microsof)ol ‘Thekst Q BAE  ARE AAEo] A4 E o]
A5 &8E 4 5= Sl= T X493} W 7HAISF & o] Qlth(Frost & Sullivan, 2022; Jung, 2023).
5 , 0T AHe &, WEY A 52 A 119 A4 $4& T Yo ARaelAl B Yozt
S Mge s FojEa Qlrk AA A @t AujAE9] A, H2 10T BoE
AT A, 2 =0l = [oTE AR ofy et AFt et H4 S 2dlole W &of|xe] R wit 52
ARUACIA R AAste] & o ZH2 W99 n| 2 F 9 Y224t sFgiet

ot Zro] thekgl wig Lol Aot FAFE o] 2 10T N2 o2 7|« FAA Internet of
Everything(IoE), Web of Things(WoT), Al IoT(AloT) 522 WAt o] % AFHEX]5(AloT, Al of
Things) 71&-2 [0T¢} JAFA ol 2FT 7I&S YushH(KAACT, 2019), Tt 71€ol 2 st7] el
Az A4 A (Hyperconnectivity), X154 (Superintelligence), 253 (Hyperconvergence)?] E4-& 31
UrhLee & Park, 2022). E3F S2¢-EU IF A5 71&S Aot vlolg 7|9 gaaAs A dot=
25t 2153 ToT(ntelligence IoT) SATAKETRI, 2021) IoT 71500l Al 71&0] F71E o] A%5d AH] A0
23S £ 9+ Intelligent IoT(The Science Times, 2019)7} 1},

BN

AP A= [oT FollA AH| AU A AE 9] 2 %(Intelligence)ol] P2Hste] 7]14S Ae A5F 0T
I

2 & 4
s B34 st ololl IoTE 71& oot &ofoll 7Htsts 22 BFE WIT Intelligent IoTE
)
%

ol
ol
ol

1, 719 ER A5t AT 7Y ER Egtettt. ol gt [oTet Intelligent [0T7F o] F 0] A=
ARHEE I, ToTE A& 9 A AAeE FdAsto] @2 AFQ 7S st 7|29 A&
Lo 2N AES A HSA A H(Porter& Heppelmann, 2014). 3 o}t YE A
=}
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HET Aus Gooa] g ARSE, AFES] FH AFET S akgete WAlS HskA7| 1
Ith(Pramanik et al., 2018; Toskov et al., 2021). ©|A¥ 0T 2] 7|& 2 A&7} BgstA A4 H ol
< Totokelt. o] Fel BokS ul, IoT AlAH] 5 7]71(Cross-Device) Wetouf A2} 1174
Holl gk FA4 o] ast F7h Aol = AHAte] HRH SHdf digt w27 Baghe & 4 ASiTh
of B A= AR AEH SHI WS X 8ok= A5 Y oT A2'e 7t AAE 55t AL

;O

ol

2,

-

2502 shoint
B EROAE 0TS S48 Toreha A5F 019 TAel 9 Avl2 Btel] BT BHS FyA] 24151
AW AEES SARAE. FUE AREL ol @AY AL Fol £F 2 A2YHAR, RIS

2. 1. Intelligent loT ¥+ 3igt
IoT+= @A o8 7104 Y] 897 Q& 7]&olch A4 Smart Things®] Al 718t ol U A] el & 7]7]
Alof, LG ThinQ2l F¢ 9 zHE3tet 7]7] Alo] 9 RYEF, Google 72 AJAIABEL] Gemini Al
AAZE BUEY 5 st MU A E3) FEHT glon ojE tRE Mu|AE Fslo] AFo|L}; A
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Alofst= WAloltt, E5] G AMSAE tiAF O R oh= 10T ¢ & oA T2 ARG L Qlrt. o]¢} o]
IoT9] &8 F3}to] whet IoT AuE 2 Intelligent [0T9] A+ A3 A H kS ), Intelligent [oTS th& A+
FARE A5F 10T 24 4ol 2d 9 A~ 9] sfdko] 35 o] 2rh(Aigerim et al., 2016; Kim et
al., 2013). TSt tb5 vEYA oL dlofE o] 7]kl AJAR] AAl) tigt AR 10T 7|&4] Feol X1
Q&= AAoltk(Yang, 2019; Ullah et al., 2024; Sonng et al., 2024). IoT AB]A0] $-43}o] T]zpel Holo]
TF=5 AHEGE u, AL" LA tigh HARIKIm & Jung, 2022)0] AL, AREAReH] A2 A8 UK
3t AE| A fARRl(Seo & Kim, 2024) Hk=ofl W21 gl TS o1F Fdf ZYS o, loTe]
Z-golif A Eok= Intelligent [T AJARE o] F= B} wjAYF] gt ofsf 9152] Hol
15 A|2"S 83 ARSALY] Ao dis ThF 1L Sl A7e B4 452 & 4 UG ol &

= A Eokoll A9 ToTell digh Hd} [oT 54E W AHSAEY] AR 9] H7tol it A+E

[e]

=
x 7

o N & rﬂ ;

o o an rsh nsh

ok,
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2.2, AH2Y WIIE {8 YUHH UX 710l =21l i E

UX £opol| Al 9] izl H7t 7ho]Eeiglolut ¥ =& tigt 2| X & APst¢ich. (Table 1)3} 2ol
tarel oA W 8 B7t 502 &85+ Nielsen Norman®] F2|Ag 371 7ol Eaglolu Microsoft,
Googled} Zr2 ArAA| o A gt 7tol=kelo] FHEE %t (Table 1)oA2] 1~5H& ARFAQI UX
2opol| A o] ARG Hte] SiFoke Ul-golm I 5 49 AE WA, 5SS EH o] Ao 1zl ARGl
gt W8-S =3t 692 Googleoll Al AIE &&sto] ARIgh o Fd & Sl= W8 ojwet M
Fasfor sb=A17F A2l o] §l= 7holEaijloln], 7H-2 A It o whe} 1A 5 o] AlFloF ot AES
AEgt ygo g B Alebo] AT A 9 Intelligenceo] ¢JZ-et Ul-go|ct,

Table 1 General UX Guideline Research

No. Guideline Title Year
1 Nielsen’s heuristics 1994
2 Weinschenk & Barker Designing effective speech interfaces 2000
3 Connell & Hammond’s 30 Usability Principles 2000
4 First Principles of Interaction Design 2003
5 Shneiderman’s Eight Golden Rules of Interface Design 2009
6 Google PAIR. People + Al Guidebook 2019
7 Microsoft Guidelines for Human-Al Interaction 2019

2 =EAe gAel HOFOHH 7P B Aol 1 FH QoA L85 = FeAE 7to|=gkel 19 Nielsen's
heuristics& 12} &5 £20.3 9-A45to] Y z] 7to] =8kl o] A 52 (Figure 1) 20| —v—vo}cﬂﬁ}(NleIsen
et al., 1990). Nielsen?] vﬂ#a B7F A tAR] IR ol Bl A EEE dIFEe] AFEL vt
Zol ZE = Atk (Visibility, Match, User Control, Consistency, Error Management, Pred1ctability/
Learnability, Flexibility, Aesthetic, Feedback, Help/Documentation)

I ekt 7|41} Aol whel Nielsen's heuristics A EoJA] h2A] G 2 Ao A %7}
Wo] =&Ht £3] AlY Intelligenceo] BHE 7to]l=ghelE9) AREL 2= AR oY Hf2e
of AR AXEH} AHEA YR, 5= GO A8 I A xEo| FHH R EEES st

(Accuracy, Accountability, Simplicity, Responsiveness, Discoverability, User Context)

olof whe} 7] AR ol PATH A3 ARF7E D asihal HAEAOH [oT AW 71 A ol whet
10T9] E4& 9heiah ti4kel, AL Intelligence 5 o W& Fokol] et AT Teisjof e Axa o
sfebstsict,
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Guidelines

e | . 0+ | 5 | ¢ | 7 |

Variables ) ) Weinschenk & Connelll& ) o Sh_neiderman‘s Google PAIR. l‘_llicr_osoft
heuristics | effective speeck | | useblity - |Interacon Design | Rueaaf artace | PEOBIE+ Al | ST RY
= - q Guidebook q
interfaces Principles Design Interaction
Visibility v v v v = = v
Match v v
User Control v v v v
Consistency v v v v v
Error Management v v v - v v
7[::Ircr1t: Lt;illlilttyy v v v v M
Flexibility v v v
Aesthetic v v
Feedback v v v v v
Help/Documentation v v v
Accuracy B v v
Accountability v v v
Simplicity - v v v
Responsiveness - M v M v v
Discoverability v -
User Context - v v - - v v

Figure 1 Preliminary Comparison of General UX Guideline Indicators based on Nielsen Norman Heuristics

2. 3. Intelligent loT L7} St ME}SHH 2HEo| TR
Intelligent IoT A|AF! H7F 5 fl6] B A+ A2 AHEA AAFO Ao tigh H7HKagita et
al., 2021)7F F5 o|FH, AH|A 2 FWE A FILL A3 AT A5 AHlA T HEF loT AHla
7] o] o] 27 A¢HDehbi et al., 2024; Rao et al., 2024) Ax=9t 2A5+3ich. Intelligent IoT Al A g o]
ek Bk AACE T 7] AT 2ok A E AlAF A E o] glom ARt wESHE AAlE

Bk,
0T A2t AlHlAE BoRIch: A8 AHgA7 Belshl B2 A/agsos A8e 4 A skt Aol
B7ke] BAolu] 1 AR A S PA Lelshe Aolth. oleat gAY ZHel] Bt nelvt

FFH 02 10T AHEAE A4S wiel, AHEAS AASH] YalAle B7tE Fagt fofo|tt.

9] ToT Aolot Hrte] Aag Fafl AIdet AAHY, loTE thet $43) Wt GojA A stu g A8t
AR H SHE 1T FH7F AAZE BasHA) oo £ =& A& Intelligent 10T Al28S

AHEA AEE EA5ta HrhE ¢ e T dis] d4E Bt sk oo gt Hrt
ikt sheict.

71% GUI 2 fAl 714F A28 st At Ao tiHste] & ol A= Intelligent IoT AlH] A9
234, 571719 B4, AFgARe] A wig 58 vt UXB7F AA7F 2astcka Bt o)&
AslAe AR AMuA AEE ZY 7 ghetsty] st #Pol B aste] Aejsha #H(Ecological
approach)S T ¢atgthBarker, 1969; Gibson, 2014). BE|EHA AL 7j2l9] FFL olsfslr] ¢siA =
7L ARgre] &3 AAl B (context) FAE A e sfof dtrhe Bdol, & AFoA % 0T AEH
AU 2] ARG AgFoll A AREALS] WEkg e o] o E8EGlrh 9] Intelligent loT+ EAHO R
A&} AEol AAEE ToT AAHoo|H Intelligence’t EE AEE9] Heho] E Subof gith, o]
Aol A ARl Tl 54 T2 HE] fA4L = 7] ol Bt AejAIE A5 "t ool Ajefsh
A B4 Intelligent [0T2] #7337 M2k whelsls dlof Hgste] AR AulA ZE-E o]diste bl
e —’F 31 o vf AbtTt Al F 7o) AZ &8-S olslisty] ¢l 82 4= A3tk (Forlizzi, 2008).

Hoke w, oh=o] AF3} AHEALY] BAE THelaty] $lalA= AN favte] ofle} o] & AZAsk=
F24 o|ge} Mto] A ojof gHS Fel5lit. Intelligent IoT 4L & A|E H419] ALE-
g, oy frto] A7k A5 agsh FAof theket *}31}9} dA=E BT AeiAE AT
ot Mo A ARgARel Al 7o) QIE TS AT B3, Aol wel {52 o & Wit uhebA A4
E& UX(User Experience)g §7Fshe 4] gt 7]29] 14 °ﬂ A Yol thefet AlE 7t TA A AR
Pefo] S5 wPT = lofof gt

> o
o
::‘

oM,
ot > mlm
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Lotzh, AlAEA A QA WS He] dudt= A 8=
shelats Aol ohvjeh, ABT AR} 1 AT RG] o]FolE & ofnigit. %,
AE T FA FE2U A SEE ofye, AREARE0] ol F oA RISkl ARgSlEA, gt ARl A
ol ZAIE FAst=A ol tiet A7 BRSHAT. ojeh 2 42 AlE-AREAL 7] i tlo2 HolA,
5 T P2 SolA MGk AMg AR e See], Alag dAsk Bobel glo] Het Kol
AR FAH A HAEE 7FssHA @k whekA] Intelligent 0T Al2#9] B7F AAES AAS o, 71&3
Asolu 7154 AWt o g, AFEAF 7He] BAA T A AE] SEX] EFHOR yests AL
=2EE sy,

)

F22 9% 29 S F M BAR At

A GA
A

=
oo g

LAt

2 Usability principles, User experience evaluation, heuristic guidelines 5 4%l UX %7}t

= ZAlsto] 77119 UX/Usability 7} 7ho] Eakel-S A4 sttt

AR AR Zholtetel o] UX B7F #H4 =2 A8 UX B7F 7195 A4 9 A4

4 W (referral sampling) 2 2 ¥ =2-& -5t F 23719 =& A4Skl

e GA 2 Intelligent IoToll S3H8 ARSA 37 B =& 724 =& 24 34& 59 35t

AA A EH 12 (systematic literature review)S APsIATh o]= AZA, §3A4, A53} AFAS
% Intelligent 0T9] 7|& EA4E o & 7I9E 5 A L AGA A HEH 02 AFEsFAL 9l ‘Cross-

device’¢} ‘Intelligence’ & &85t (Figure 2)2] 343} o] 218 =l

m 40 et

¢}

Articles identified
Identification Through database searching
(n=323)

Articl fter duplicat 4 Articles excluded
SR icles SET Up lee es Temove > based on titles and abstract

(n=323) (n = 258)

Full-text articles included Full-text article
based on titles and abstracts excluded based on full text
(n=65) (n=51)

Eligibility

Studies finally sourced for
the success factor items
(n=14)

Included

Figure 2 Flow diagram of systematic article selection process
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2022 7€ 284 7IE, 71& Bopel 3419 Qe =v AM] HEe ACM Libraryet Web of Sciences
glolgHo] AR AR5t =2 AM 2] Intelligence 0T AlH|A EA 34 7]9] E(Intelligence, IoT,
Connectivity, Multi-device, Cross-device)e} 37} A& 3 7|9 =(Bvaluations, Usability, Heuristics),
I3 AR A 2 gRel B 719 =(User Experience, Design)S B9340 2 AR&3ho], UXT A}l
2okoll Al Intelligent 10T9] AlBIA B7F B £8& 23 4 =S ohglth Hx A4H 323719
=R F5 =2 Y AE, 25 5& Fuste] #9 gle =83 Aoy, HFH R 147]9] =& 571
AR,

03 FAE stolEEkel W =R(F 447)& BAste] FA xS FAAEE
Soto] FA 1 32579k A A 263705 Z71 -_%3}@3}

2.1l Mg B3t 2ol 12 ojuU g tholo] 15 AdYsgith. o] FHAefA

FARHA FolAl AU AEA 530k A 52 TR BRote A= X]xicﬂﬂf 3o g =Yoot
53] A9 B7} /o] AlA" oL JABEAA ZAIA], A HFH o8 Hi= ARGARY] o] 9ol AulA]of
w2t A% AAE A ARSI AR ZHE BT 4 ASIth AR (Usability) B 2| #+= AHEA7F
i Alagoly JHAASE g3 Aot AHEE & 971 Fd AA"E AAdfoF ot SHE &
A FEolch W AMgAF 7FR](User Value) T8 A FE= AREALS] Y=L ARSA7E 2 H AA He 7153/
A4 o9& Eggtck(Shelley, 2009). ©] IH4& E3 Usability 213 971, AHI A& 3171 / User Value
TR 8N, AR R 21702 12 A E AAE =561th 1ejv B 4 AR5 A%l wat, A3 719
oJu] =& zfolot 15 U HHo] A ofof of= HEo] 9l9lon, X3k 9] ou] FHEof wE Ao}
Z a5tk
£9] B AW (nteraction)o]l 28-S W& AH8/(usability) B7HE FQsHA|RE, & AtolAl= A AE
Avts TZH 0= Frstr] o AHEA 7FA (user value)E 7Helale] o F7bskgith. 71& A4 B7}
A FolAME ARGR 7HAE HEEe AFEo] v EA5tGoH, §9] AulA A G 9 uiAIE RofellAl=
AT T AR 7HA], SR, AR AW 52 FUHLE vHohes Aol YgthBascur, 2020).
ol2fgt S 7o met 2 Aol AE AFEARY] AEA AP 7HA] AAS AFH R FUIRIo 22X, Kt
ZA Ao AAARI ARG B7F AHE EEot A oGt
ol A& 7+ ALFT E b A flo 222 o7 ¥ tholo] 1| Yl &(Affinity Diagramming
Workshop)& st HAIH-S 20229 8Y€ 17¢€ F 347 30871=F t)=el Hof A2 &
783, AR dFE4h)e] Folstant. YA S B AFEA[Usabilityl & 11719 A3, 43719
AR E 2, AFEAF 7HA [User Valuel= & 8719] A%, 24719 AAIA B2 Aejsto] 27} Qe H-8& A%
AA B AEE vhEskIT
oAt 2 AZ7E B7HE Adetal 8-S wtgsto] A A® AAE FAEskh AwrF Brke 20229
89 23~25%4¢] HCI ¥ UX &oF9] A&7} 5 845 tA o & Adotgict. At AE7He2 B5 A53 loT
T A 2 AY Aol Yle ApEA 2 AR AA HFt o2t =& A0 g wdsielon, AwrPE
ol A2& (Table 2)¢} 2t

O

Table 2 Professional Background of 8 Expert Evaluators

D No. HE 2o} 7 xz
EXP-1 oT, Al 13¢ B
EXP-2 0T, Al 124 ESmES
EXP-3 HCl, Al 25 P

EXP-4 0T, Al 234 ESnES
EXP-5 HCl, Al [OE] ESnES
EXP-6 HCl, Al 124 ESnPS
EXP-7 HCl, Al 16 Clinps
EXP-8 0T, Al 234 imES
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7F B7te Al ARE v AFd =, A o], A% 7t A5V A #A9 AEEE
S-S $459 . E3F Intelligence, Cross-device 2@ oA 2| E 9] Bgolu} 25 7} A
ARE 42 $HE & =S oplch 2ekel/exetel e 45 AER(In-depth Interview)E
1919 87k B AIZRE Bt 90~1208 4~ 8.5 3Tt

TR0} QIEE A} 0|8 X| B D5}

Figure 3 Indicator Refinement Process Based on Expert Evaluation Results
(Figure 3)3t Zro] 22 =& &
A & ofoltlol 53ty <
Helshict. 873 ng o]
User Value?] A%+ 5UsH 9= glom AA A #L 107 245t

ol E3f OE,P_E Usability 2] 3 87H, AMA 3 247 / User Value A3 670, AXAFE 1472

el =l

UX B/ 7o 2 A% o), 1§83 AA) 424t Af2
.78 Péﬂﬁ Higo 2 A A28 F7F W8-S A stal Aol et oA
ﬂ"’rUsabﬂity‘ﬂl*H FA R 2H et o, AAEE 1974 Zastgch

4. A5 24t

A% £ AR A4 U A9 AR 49, AEA B A B2 UG £0= olold A&sgon,
AEEE G A ARHOE §AT Aot A g A 2 AL 9] B2 FAko] g
71%sher,

HIE Aol Frelaza]], (FAR], Al A#)E FESE J& 2715 H7I6kith F Ax9] AA Lx2=
(Figure 49} 2o AR&-Al[Usability] ¢] 2% AA= (Table 3y, AHEAF 7FX] [User Valuel 2] A F A A+
(Table 4)<} 2t

rir

2 AtollA Aotz AH4 A8 B2 AlA= Usability@h User Value®] F £O8 FA= ] gloH, o
AR AEE 715 A SHERL ol 71A] F4Y BoA FAH R ofsfstr] Sl AT HHE
Z3FeE & o]t} Usability= THAl AHE-AH(User) -3t A&/ A1 AF (Product/System) IH 0 & Al &3
AHEAHUser) -2 £ofoll A3 glo] Au| Aty ZHHofdt 7124 ARG S B7kstr| §Ish Bo|B g,
Intelligent IoT A|F/AHI A E4¢] A4 Bt 7| Hrhz HAA AR A4S ST v A&/
A 2"} (Product/System) A2 Intelligent [oT 542 Wt A F/AH| A A AR AMEAGY} 2HE
E4517] Qo 2ast By o® LAk
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AR ol A= AHE HOA[Ease of usel & FAH LR, AR o7t 24 gold ARE ol AlAF T
JE ARG A Q] AIAT 24 WO AL et W Intelligent ToTS] 54 HHdshe AlE/A A8
AE A 24 [Interaction suitability] 7+ @2} o] 34 [Context understandability]©] ESHE T},
A BA AL AAdo] ARG dup} AWH o] Ao, ALY S5 #A gon, Zagh
A& AlFsheAs derlH, oo met JRAGAY, 484, A9 AxE At ¥t o4
Alzeo] AbgARe] B ol AR dupt & A5k, AFE £ & 9lon, ¥t HA-3] A=A E
BrkshH, AR, AR, A ARE FAAH oHd 1xE 9t 7[5 AF ARE HolA,
AT A A B 7he] S ARg-S E8F 0 2 vhedetths oAl o]ulzt 9lct.
ghd, B 7} A A= [0T2] Usabilityolltt =9t 2] oF31, AMEAF7} QIAIstAL 7| tfsl= User Value®] A&
7 mEfeitt, o) A ARl AF 2 AU npAlE Ropoll A FRE N e AHEA T4 7HA] 7t

S5 WS A0R, g4 Y A4 20 Hk FUsH B4 915 BAolth, User Valuel
715 74K, A AR, A8 AR A Geloz TRET 7% A AR E AT FA4S 23l
Azdo] AgAte] BAE duhh @ SAsA SHeAE BoAsha, gA ZHE Au AT 2482 B

AR AR AN A BEES vtk A8 s AR A5 S Fa AeAt
A2 B3 1A oLt Aol o] Q148hT 48 BHEAIE B,

Usability

Product / System
A8 mol’d [Ease of use] OIE{24M = [Interaction suitability] 9424 o|8l4 [Context understandability]
HEMYY <Informativeness> 48Q1X|d <Context awareness>
(=]

User

( 91X|- 80|’ <Ease of perception> )

28 d <Seamlessness> 212’d <Trustworthiness>
X|2d’d <Supportiveness> X8’ <Adaptability>

( XZ%h20|4 <Ease of operation> )

User value

7|53 7HX| [Functional value] 244= JtX| [Emotional value]
( Z1H <Effectiveness> ) ( 4l0j4d <Aesthetics> ) A1 <Identity>

( Z44 <Fidelity> ) ( ZEE <Pleasure>

AL8|E JHX| [Social value]

X|&7+sd <Sustainability>

Figure 4 UX Evaluation Indicator Framework for Intelligent loT Services
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Table 3 Usability Indicator Framework

FXE ol AM|X|E el
AtE oM [Ease of use]
%8018 ABRH RIE/MHIAC AFS WAIS 87 7|25t M
(Memorability)
AR HZ/ | HZ/MH|AL| QIE|HO|A QAS0| AFBXLS| T AL HEO|

2xIB0lY MH| A9 A AT
HYs EA eXlstd

olaHE 4 = B

[Ease of perception]

Zl&M (Familiarity)

HIZ0f 43 M

AE7tsd ALBXI7L 7120| AP HHS 7|HIOR MR QIEf2MO)
(Predictability) IS 0|5 4 YEHE
AR} XIS S HE/AHIAZS ALS5Hs 2HAIZ ofafE

Z2Hd (Intuitiveness)

A o]
> A= B

AL HE/
20l MH| A9 AR AT}
[Ease of operation] IS S2|XOZ
A 2RE Qe
Pl

SH7sd
{Controllabilityy

ALSI7} HIE/ MBI S A
4=

%3t (Optimization)

HZ/MEIA] AHS At IPHOIM ALEAte| £5H(Load)E
z|23fol] 2| 282 We 8

QIE{2M XFHY [Interaction suitability]

HIZ/ M| ATt
HSotke 2#E Z2E
ALERI0IH BetstA

M= M

HEMEY

[Informativeness]

7IAIA (Visibility)

HS/ MEI22] QEHO|A o MIE
Fetop QX|Els E=

ALEXIOIIA|

250

HEMAIY
(Information
presentation)

HMS/ Mul A0 YHt e 2
HAl=E 8=

2HO| ALEAOIH &5

Hakd (Clarityy

HZ/MHIA U MS==
olali=l7] 12 8=

B0 X ZE7t BESI0] ASKIOl|AH

RIZ /M A7} 24 2t

22717 2t BYYR
KA NS

#YS AToH= HE

gy

[Seamlessness]

0

12+ (Consistency)

ML

RIZ/MBlAC| QAL 1Rl 7t 22 717] 2t
QIEfA A0 UBE FE

QIE{L| O] A AL A}

&M (Continuity)

HIZ/MH|AQ| RH=T} AR X} OIE{2HA BEAIO
HBE =

H& U

45284 SH 0149 MIE/MHIAS RIHAAZHA A HETIH AL
{Interoperability) Jtsst 8=
oflzf e AAH 2 AL 0215 oot of2] LA A 5
HIZ/MBIA AHBOIM - (Error Management) 2712 & 4 JE2 X6t M
SIMSHERE ST, -
NP sxzo N2S MEY ME/MHIAZEARSXIOA HRst HELt 7|58 MAEoR
[Supportiveness] %)_% @ELE-J 7°|,_2 (Proactiveness) HEste B
X5t ME HAMAH MIZ/AMH|IATEALSXIOIH LSt HES 7152 HAIHA

(Right time and place)

HSsots 8=

a2} 0[shA [Context Understandability]

M/ MBI}

e IX|Y
(Task awareness)

HZ/MHIATLE|AT E4E HHS| 0ldlsh= HE

F

AEXLARIY

HMZ/MEIATEAFSAE & O A RN S0t HEHE XE

ol

A}'EI—O|X|A‘| AlSH (EHAH_ Al-Q_Xl» =
JEURIY = i
[Context awareness] £12))°] E42 Hx3| (User awareness) Olatiste =
ol3sts M g exd
(Environment HE/ M A7 e o 2ol Eda XEs| ofatise H=
awareness)
H237ts8 HE/MEIA0IM 23t oA 27 3 2ol MEXIA &1

RS/ MHIA0IA
REZts FeLt
oA O] o
BRI} M2
ole B

NER]
[Trustworthiness]

(Explainability)

o 2ot= B

A (Credibility)

HE/MHIAUA HBSHe HRLE 227} AEE 4 U
orHEt YE

37 Y Z2t0[HA|
(Sharing and privacy)

HE/MHI A0 N ARO] ALEXL] HE S QMG B35t
e S+ U= B

HIZ/MH|ATF AL XL
o 2 et

- [ M8

[Adaptability] ot MHIAS

HSstk=s 8=

58y

201 (Flexibility)

HE/MEIATE DY, AR X S0 W2t RS Halsl=

gqe

el

(Customizability)

HIE/MHIATE ALSRE SHO|L =0 S ABKY/ 715/

2XMA (Progressivity)

YEE SE3H0 MSohs 8
P

HZ/MEIATH(AIS) BEE 7|H22 ALKl
7158 M3stks 8

Y=
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4. 1. U-AIE2H [Usability]
A4 [Usability] 9] Holl= AHE H o)A [Ease of usel, AE]ZA A [Interaction Suitability], M=t
o|3)4d[Context Understandability] 9] 7He| i8] 7} ek, ZF 7he|ae] ol &3t X 59t AM A & oha3t
2t

U-1. A& H2l4 [Ease of use]
AHE H oA [Ease of uselolle 2709 A3, Q1A|-&-o]4[Ease of perception]¥} 2&-8o]4d[Ease of

operation]©] {lt}.

-1-1. 1A]8-0] 4 [Ease of perception]
f perception]> ‘AFEAF7} AlF/ A H| 2 0] ARG AT IFE A AASHL oS 5
E35] ofg] Aol Aol wiet ufofo] B g3t E5}7]7](Cross-device) AR A= HS
29571 &= agg AYZFEATHEXP_03).

] of perception]ol= 7]2&0]4 (Memorability), <4l (Familiarity), 91&7H54
(Predlctabﬂlty) 24 (Intuitiveness) & 47112 AAIA &7} Ut

-0,
)
oo
£,
ox
=
o
&
o

U-1-1-1. 71980 J{Memorability)-> ‘AH&AL7} AlF/A H| A2 ARG WHALS 4| 7] dohe AR & L3t
As3kE 71718 AHgske A-(olst Intelligence 4 3) W74 229 AE7t ‘;l FAEE gode
719 gol4ol 2QT7t IS 702 AETHEXP_05). IHEE S52<] 7]2]o] o
W 5}E] = A Ao gigt shgo] D asteHEXP_07).

J8y B71718 AFEshE 5038} Cross-device F@) duto|A ZF UX7F th27] & &g 713
27} A 71940149 FaE7} £ AOH(EXP_05), Wt shgo] oS B Qe A o|thEXP_03).

olof whg} 7]9}-go]AMemorability) 2] 319 &4 @4 2= 1A 43K Minimization of cognitive load)7}
ek,

T
_]olu
11{)-
.
fuk
rir
2]
™
2

U-1-1-2. F&A(Familiarity)> ‘A F/AH A2 Qe Fo] A @ AhFo] AHEALS] A ARG ol H|F0]
.

Intelligence £oFo A= UX HAQl £ofoll A 85+ = ¥ 2 (golden rules)o] Weol A=A
Forom, A2 A HolA YRR 7He AT Q7] wliel AsLrt 7M F83 AEr) HA= g
& Qloh 2B AFAT AFEAE ofsfistal Al AFEE 42 9l Ao] £2 UXE olF 74 st
AAKITHEXP_06).

o

ASTAEE =
1=}
u

QoA AA7E 6% %ﬂﬁ}ﬁ}(EXP_OZ). ol 3% 171 7+ A&t 3@% ol&3t Qe A ARE ol A
Z85HA AHEE 4= JITHEXP_08).

U-1-1-3. 957Fs/d(Predictability)& “AH8A7F 71E9] AR AE 7IHte g a2 dEIHe] 2is

=T 5 U A S Eo,
£3] In

I8y 53] Intelligence A@AA 2 d|&7HsAL dl&atA] &gt A= 7HA] A A48 £ Qe
Aol A& ¢ AHAE £, dAetA] EIAT 83 ©E AF/FH 59 F9). IYnE HE
HoF(application domain) ¥ tAFQl H3E(design goaDll wet oH FHO oSVl T8A], B

ol" W9 d&E7FsAo] UXE 7HAE 7HE 4= YleAloll tist B )7t @7 are]=|ojof SFeHEXP_06).
T19] whet W] Ale] A (Navigation), A% & (Information architecture)4o] dl&715A4S 519 £4 84
19 & & 9t
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. A (Intuitiveness) ‘A-EA7E A Ff AF/AHAE AHEShs TAE ol e

-
2] g4t }ﬁx}(end user)=oll 7 Intelligence$} Cross-device 7 d-> $HAsHA Ql&3ek A2 ofd 20 &
A RFHEXP_02). L H g Aol gk Bt 9 o7t S 2 A 0= wdsigich

AN2ARE APA 0 oo & ok HlA ARG 7Hssl AW [EXP_04], ATA 02 o]dfste &
Hadfot= A 4 u|E 7RIt Aok AS(EXP_02) Fof HA3HMinimization)2] 2H| &
Eivz e K

HALS FAassle] 202 o|dstA sh= WMo g He u, Cross-deviceo] 3% O]X]Xq/%all4
EEE 20 544 de AHELE ofold & M st Yv7t 55 AFHTHEXP_07). ol o}9l &
84= AX A 23 (Cognitive suitability), &2]4 28/ (Physical suitability)o] ZH 4= it

l\)
b
=

£-0]4 [Ease of operation]

[Ease of operation] ‘AH&A7} AlF/AH| A9 AHE AT IS el o= A 24e 4
55 £33t} 2&golAds EA4|7HsAl (Controllability) ¥ 223K Optimization) 2 & 2719
SAIA 7} ik

ox 32 W G
fr 2
o B

oX,

U-1-2-1. $AI7Fs/3{Controllability)> ‘AH&AF7} AIF/ AW A0 AHE- BH AT} B 2ot FAIE 4
Pe JEE Lt
SA7s42 Intelligence, Cross-device A HolA 25 of$- 583 @ 40|tHEXP_02, 03).
old F79 511]7}‘5*3 < yalfof &R gt A7t HATH(EXP_006), o] A% AHEA7E A
StAY st A5 A & & ot ol B35 FF & A (Direct manipulation/control),
X}%Q{Automatlon)a ol &4 84 B 4 Yt
A 2A3L Wgte] et UX tRte| |7t AL AR t2A Ao 7sAol At (dE &0, AH TVE
DAY AUTEES Fofl TVE e A9 A% 9 7HQ1 Akl wet Ay 284d0] 24 dAE 4 3irh)
IHBER o] &= ¢ v]F9(strongly disagree-1) ~ W% 52](strongly agree-5)7} oFd, Controllability
levelol2h= 2% T ozl A& (Explicit) ~ ¥AI 4 (Implicit) 0.2 F7Fsh= & A|IRITHEXP_02).
A58l - Cross-device A ollAl= AREALS] HAIAQ ARG o] 9ok, 2AFo AAAHA F2ct=
AAE Fa5HA arelelof jith. ol & 5o, 449 SmartThings®] Z7] A3 A4 U] s A4
o, AuFEES] 917] HlolEE o] &3l AHEAY o] ot AAAYA FAHMFAL, AHEATT dot=
AF TS 22F AT = QU= 27A & 5= glojoF e Intelligence A A% AHEA] ARG
o] whet 71719 s&to] G, ARGAE o] B A B HeAl, T2 HEY THE FUUAE & &
QLofoF FTHEXP_02). o] ol Al A&/ A H| A0 AHg3} 4=(level of automation)ol] whef thE2A] A4 H 4=
U= Aol

U-1-2-2. ##3KOptimizationy= AE/AH|20] ARG 4|3} 3o A ARALE] F5HLoad)E 2] 4-8Fs}o]
Ad 2&E e A= s =3
A71& A A= IR Ao ATt 2 & 3HY(Load)S W71 wlizol H 4313 3 g o] YrHEXP_05).

AR ok A7 BT, ol el gho] Ushe ATE $H% 4 SIS o Aol UX Aol
VY B e 21 B8 3 shjolth, 1882 Hvl&(Aesthetics) FHS AAVTHAS, AHgH ZHt
Tejdeh) QI A, AAE ZE7E A OwA ARgel BAZE gl UXZE b & AAE UXY Aolek, 1o}

&gl whE A2 ¢l A OItHEXP_02).
214, A7H 29| 45K Minimization), 22 4919 & SHOptimization)7F

2,
=
_0‘15
o,
1P~
ox,
to
b
U
m{u
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U-1-1. Q1A&-0]A[Ease of perception] A= 2¥AIntuitiveness) I} 2| 2312] 7id-& &7 et ot
AP/ L A A ZHo Ao HAaslolW HAZL x&H-go]A[Ease of operation] oA HAsg
=e5ksit.

U-2. 194 A [Interaction suitability]
olEl A A AgA [Interaction suitabilitylolls AR AEA [Informativeness], 984 [Seamlessness],
A9/ [Supportiveness] & 370¢] FARE F44 = o] qiot.

1. AR AZA [Informativeness]

A2 (Informativeness] A&/ A8 27 Al gshs B AEE ARSARA g Agste 4"

l—]Im

X
QT

Lo

BZ ‘:E“ o= 7FAIA(Visibility), FEAIA“dInformation presentationy, 8&/d{Clarity) % 37+ <]

AR 27} At

o oXt MA oX C:

1. 7FAA(Visibility)-2 ‘Al &/A H| A9 QIE Hlo] A4 AR @ AE0] AMAL A BEaHA QA=
ghet, A AR RS 7S] S Aol 71 71820]7] wiol| kAl o] e ofof shr 51
&4 942 AE9| AdHHo|A ZFAA(GUDS A LS 4= JTHEXP_04).

2

H—I
lrﬂ o
>1H

U-2-1-2. ARA XA (Information presentation)< ‘Al&E/A 0| A2 AR} Are] W g o] ARgA}Fo 7|
ZFE0] ANEE A5 E etk M3HRSH7E A& wuiet, ARl A oo tigh AR E FEo] dAY
AEA7L A7 AR kol F whE A1F9l= UX AA7F B R SFHEXP_02). ol Intelligence A oA =
MEL Aol B85S wiut o ek AAIsHs Ao] F838IHEXP_01). Cross-device 4@ ollA=
tjHto]l A7 A4, F7hE S WY AA Y ff-go] BRSITHEXP_01). 53] of 2] tiuto]A9] A Aol gt

AEE APH o7 mpegt o= glojof ghri(e.g., AMFE YA 7F AX U= ASHEXP_02). 7FAAZollA <] 514
&4 940 AAH O A 7FAA(Intelligent System Status visibility)©]th.

He

U-2-1-3. 424 (Clarity)> AF/A v 2 W AFHE &0l 9 JR7}T getsto] ARgAlA olsh57] 42

A== %?lq.
Intelligence, Cross-device 74 @ oAl AH&A] A2 Q1 o] & 57] $I3F §ol& Aot 45 AFshe=
o] 8 QSFTHEXP_02). AHE- Al TheFst tlutol A 7k g o] 258 4= o B & BHedo] S astHEXP_05).
9 £A4 942E 7242 984 (Sensory clarity), 012 W84 (Liguistic clarity), Zel= 3]
H2H4(Contents clarity)o] 1},

U-2-2. ¥4 [Seamlessness]
AgAd[Seamlessness]S ‘AF/ AU A7 Y 7F &2 7]7] 7F EF o] ¢la AALHE A A8
AFots AE'E Lt 42400 £ 3719 FAAE, 434

X, 4 (Consistency), g1&4I(Continuity),
A5 -84 (Interoperabilityy o] 1t}

©:

U-2-2-1. 44 {Consistency)-> ‘AlF/ AU A GAL T 7 &2 7]7] 71 QlEfgfo] Ao} AHEA; lE A
wajo] AE E’—% =gttt ‘é?ﬂr*é% 53] Cross-device @0l E3H¢l A FoJtHEXP_05). i Al t-&
tjdfo] A 7 43 ° 2 ZF ATA, 712 E o] Aeko] ATy Fof tharst 1

A=Y
s &5

o

=
KN
=

.I
9_\..
N
=
rl
0
=
2
>4
=
4o
>

tlo l‘
P
L
luj

30

U-2-2-2. A4 (Continuity)& AF/H o 20) 50k AHg4F A @A Wajo] A5 AZE HE'S
gtk ol ABET A% 9k AB/71S/AE Ao FAFL uIRTHEXP_04). Intelligence
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Aol A& 717] 7t glojg ¥ RE A 59 o] Baskil, Cross-device FRolAE 7]7] 7t dlolH
BT A 5o dFEa ofyzet 717] AE A BYG/AH|A/ZR =] AFAE E QSTHEXP_02). 314
&4 a42= 717] A% Al 3¢ dZ(Knowledge Continuity), AH]A/Z8 =90 A2 A4 (Service

Coherence)% 112]5] & 4= 9]

e oﬂ.

U-2-2-3. A% &g Interoperability)2 ‘& 7l 0|42 AF/AH|AE AAAHA AdZsto] Ys1A
ARG 7Fe AR S &3 Intelligence Aol = o AW A% A2 2949l $HL, Cross-device
AEAAE tE yutolA57|2 9] dET digt SHE B Aol igdE & ITHEXP_01). ©]A2
Intelligence, Cross-deivce 39 % AMEAE TAHOZ 3 Ao gt AoluZ ¢ T AR
HRITHEXP_02).

AutAeQl YAl FHC R KOS u], AAR(stand-alone &) & AFole AL 1L AR FFo
7FSHANE 7 o] Ae] AlE/Au A0 digt Aol BeAY w11 FaAo] &ebd & Yt ol¢h 2
o]+= Intelligence A& oA=& dlo]g = (Data collection), A2](processing), E 3 (presentation)< $I31
5 Il ool AF/ABAE dActs Aol AAH o B4Holebd FEL8AY FRE7 S o
W& ZOITHEXP_006). olofl whet 519] &4 248 HAI AR —LEHH(Task & Information DlStI’lbuUOﬂ)

E"-— o o; , Lo oa}
4 Sl

U-2-3. A 94 [Supportiveness]

A P44 [Supportiveness]& ‘AF/AH| A ARG A HAG BAE B, <22 A §e AR
4 7% AYE AR E £t o= Al7]& Hoke) Intelligence AEANA £3] 257 =&

Aoz AGHATHEXP_05). ALFell= & 37FA S AAA R, ol #2<Error Management),
A A4 (Proactivenessy, 2414 A4 (Right time and place)o] 3=},

U-2-3-1. o8 #&<Error Management)= ‘A|AE] 52 x}2219] of 2|2 ousta of2] B A =4 &
E4E & 4 YUEF Aot AEolth AMEAY ofl2jvtE AA" Y o i E ooty 28T 5 JER
3= A o] Qa3 Zo|tEXP_06). o]l 3+9] &4 848L o] 9|(Error prevension), o2 B L(Error
recovery), A2H] o #](System error) vs. AR} o & (User error) 5] it

U-2-3-2. AA"J(Proactiveness)= A&/ A 8|27} AHEA Al Bagt AR 755 AAH LR AlFot=
AE’E otk AAE 2A7) glo] ol =& Jlon g Ao §54, Ao AFE & SHOE
a8 & 4= JTHEXP_0D). AAE Z3te] Y82 ARH o2 £5 9 AH(help or support)o] At 3 L
W% &&= I (recommendation, action)d 4= itk

U-2-3-3. 2 A2 44 (Right time and place) A&/ A ¥ A7F ALER ol A E 23 AW 9} 7] 5
Zﬂiﬁ}-‘: BEE SEh XA BE BololA S8 Ho|thEXP_02). 12y £3 Intelhgence

HolAe Bd 7)ol ARA A FA7F Aldste L & o, AFgARS] 28R M 8 AL R ddtErh
131”_% ZAAHA FIote Aol o AtHEXP_02). AA A a4 o= @A d(Stepwise)2] 2w]7}

XJ/\ ]

A A EHA =, olo] wet AHEATE 88 5 e AR GAR AlESote] dAEE AR ARE
AA/AR s Ao] FadhE ougitt. IHBRE AA 5] FF] HStE & 4 IES ot Aee] 1ad
AOITHEXP_02). Cross-device @A = #H 7|53 DAH LR AQteictd, 1 A3t #AE AHEA7}
A olsid 5= § % Ao g AFHATHEXP_02). ol 71715 FullstAY vHE it A28 GAE HHE
AAsHE Aol £& Aolghe 2ulE EFsaL YHEXP_02). A& £, TVe thE tjuto] A5 d4T o
AR AAE AAGH=(TFA 5) FE7F & 5 ATHEXP_006). 5] &4 842+ dAAY vzt
A ESEA 717 duration), YA (stage) 5o] 32 = At
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U-3. W2} o]3)4 [Context Understandability]
M} o]a)4 [Context Understandabilityloll= 43174 [Context Awareness), 4184 [Trustworthiness],
284 [Adaptability] & 3702] FA®Z L= o] 9lc}.

U-3-1. A3HI1AA [Context Awareness]

&R [Context awareness] > “AF/AH|A7F A AT, AHEA}, 874)2] EAS HA3] oldst=
AE'E Z3tt, g A &= AloT &84 Intelligence, Cross-Device Aol 713 E31d Axd

ZO|THEXP_02, 05).

U-3-1-1. &Y AA4(Task awareness) ‘A|&/ A A7 AT E4E AA6] ofsfsh= &' E Lot
g Bl AAR AJRStolE AREAL, B, AlEol gt olels BT FEES BEAH R XYoo
oldfstolo Bl o3& AC|tHEXP_04). olof 319 £4 @4 2= #a el AT (Relevant task), T A=/
7]7](Relevant product/device)7A] ZgH ),

U-3-1-2. AH8AF AAAUser awareness)> ‘A F/AH| 270 AL 9 o] s A2 e] EAQT Ael&
AAs] oldlot= AL’ E Lath Intelligence A AolA= AHEAE 718 & olsfialioF oFm(EXP_02), Wt
gk F7kek AFgA o] S8 AoJtHEXP_03). Cross-device A= AFEAL] o= F25l= 7o
ZQSITHEXP_02). oF9] 4 QAR = AFEAL Aol W3t AR (. o5 ARSAL o7, 4], A AR 5)<t
ARGAF WEr A H (. 27, AR % 5)7F & 4

-3-1-3. 33 A4 <Environment awareness)-> A&/ A H|A7F A 9 24 6] EAE A H3] ofsfot=
AE’E Z3tth. Intelligence, Cross-device 49d % 7o digt o]s= @ QSICHEXP_02). W2}
91%](Context-aware) A4 7} Intelligence?] ZHolatH g2 a3k Aolth(d]. A} o14] 7157], 29
SIEXP_006). °]°f o}9] &4 442 A=K (Situation)S 23S 5= it

[e3

U-3-2. A1Z]A [Trustworthiness]

Alg] A [Trustworthinessl “AlF/A B 204 gt oaF 24 9 AL AHEALA T FY5HA
Aishe A&, ZAMAL AT 5 9e AR Sotth A3l uet oh2A 43 4= 92 WHEXP_05),
Intelligence A NA F8E7F & ZAOITHEXP_05, 08). ¥Rt 717]o A& diF-& B JaA 971
o 2ol BAI7E glovt A5F An|Ae] A AR 7y o Ayt b2 A Bols L7t 917] fEd
Algg BAE aRlslof & Aol o]d uhet FRO| 7y FA|9} FKHO| o]Fo] W A5, HEZ]|7]Y
MBI A0 A= 8 5HA] TEfE o]of k= A% Y A o|tHEXP_08).

U-3-2-1. A%7Fs 7 <Explainability)& “AlF/A B 204 =383 oA 24 o A0S AR A L
FroiA Axshs 25 =it

Intelligence F @M= 3] dofid thZollof I A3 ARATE & & 7] 2ol Al2"e] BE
AR Yole Austs Ao| UXo| 2L AFES FA] 94 2% QITHEXP 02). E3 AF&A17} Yah=
vz geketn g 1 ol 3 Aehs] Bel Euls A H $2 4 3l& 2o tHEXP_06). 47749
319 A QARE oA AT Aelof tigt 14175 A(Interpretability), £ 4 (Transparency)¥} o] w3t
Aot GAE A AR o B FAA (Stepwise)o] Y 4= lTh.

U-3-2-2. A8 A{Credibility)2 ‘Al &/ ¥ 2ol AFshs ARU A3pF AZT 4 3 FAT AR E
L3tk 2% A1#4[Trustworthinessl& QA 2% 9 €91& T&ate SHAA Q] Alggoln aig

ZAAIA 2] A2 Credibility)2 A58 Rt A3te] A=l sfggiet.
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Intelligence A& A= Bof EAo| nje} 24 S o
“10] e} W Sensitivity), A2H00] AR So] 5491 54 @ AT mele B 4 g Bl

2
i
rlo
—_>i.
oH
ol
rlr
oX,
e
=2
b=
ot
=
)
N
N

U-3-2-3. 35 9 Zato|¥AKSharing and privacy)& ‘AlF/A | 20] A|A”o] ARl JEE HH5HA
Hostl ALE SAE S+ 9de AT E EOPE} Cross-device A olAE U] AR T4 Aol digt
9] Ro] 9 Ao|tEXP_01). 1ol whe} 34 ¥ Zefo|HA|= ”9}01] et Ad Fag 8471 E $5 Yn
HAAQ 9471 E Sk Q1S 20| THEXP._ 04) Ze =9} 7171/A1E <] /W E(Private) vs. 5-(Shared) 5 o]®
AR o) whet 5] £4 a4 W7t gepd Aok,

U-3-3. 284 [Adaptability]

A8/ [Adaptabilityl- ‘AF/AHA7F SR A 9 S0 f-ASH FEE L W AHAE AFohe
AL & Sttt g4 o= 5-A4 (Flexibility), W4 <Customizability), ¥4 (Progressivity) & 37}4] 2]
A A 37} Qlek

U-3-3-1. #-AAFlexibility)2 AF/Au 27t 3], A4 D B0 wte} FAsHA Wstehe A=’ S

=3},

Intelligence BN AL A1g219] A14 sElzt Jgho] o] A5k Bag Aolul, Cross-device HH 2]

7% 9519 ARgATE o 4= A= AR AEEA FA B o7 IE 5 UTHEXP_02).

579 Intelligence £oF9] 79 ¥sto] tigt gt AR glo] o & +§ 9 238 Aot 2y A4
Q3] ARgANA &t £ 4 Q71 WZol FosioF & ZoItHEXP_06). #oll= Intelligencelt Cross-

device o] otYE et 7|22 AE/ A 20 Qlo] A5 &l tet 7| A7F obdol whet 1o st

Lol A9 Ao R AAETHEXP_05).

—?&*oﬂ upet 9 A7} 5 é SAAe 5ty &4 KARE AT §A4(Task flexibility), AR}

A4 (User flexibitliy), 873 f<1/d(Environment flexibility)o] ¥4 12fd 4= it

U-3-3-2, ¥&4<Customizability)> ‘AF/AH|A7F AHEA}F S0 ko] TA A8Y/7]5/
A9l Aol (Subjective experience),

o
el

1=}
o
oX
rlo
N
i_l"

RS SEIeto] Algete AR E e @ A
o ZH(Attachment)o] T8 EobolA e HS 2 dFe & Aot Iy 59 A-A(multi-
user)7t Ag-shE WEto e 25 dBAS FASHE Zol AR A SHolA Hete o

O £& 5 Joug B FQ3t WSl = &opo] wigte| wha} gh7top & D a7 gitt. oo whet
SEAL A L HE AW IR Gohal ste s AREAY] A o] YTl HYle ofgs
Ao Z GAETHEXP_06). oL wr2sler A S vstty st4e o, 519 £4 242 A
w=3K(Interaction/Interface), 71% 98} (Feature/function), A1 =8 (Information)& AZ3] & &=
At

U-3-3-3. -4 (Progressivity)> AE/A B A7} A5 74345 790 & AR A U9 7]5-& Algste

Lotk AL A7) H AR AP SHolA Boks of Fash Aol WARSA 2hol A
715 AlFote ALR 45 & 4 JTHEXP_06). 59 $A4 847 A o] tiato|ut AR
o5, A5 A3HE $13t gL e Ealgorithm) S0l A& = $irh
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Table 4 User Value Indicator Framework
ESNE: S "ol HMIXIE "ol
7|53 7tX| [Functional value]
HIZ/MH|]AT} &M (Usefulness) HIE/MEIATEALERIA 288 B

A RO A| 7|58 (Conformity
HEdUA=BE  of expectation)

=4

[Effectiveness] HIZ/MEIA7} ARG RE] 7|CHO] H eI LIXE

rir

=

=5t

o

HE/ME|AT} S5 (Performance) HE/MHIAC 5 U 8 KET7H ALZRI0|A HFAZ R
s4Y AEXI07 g5 8=
[Fidelity] ero] Sdottin HIZ/MHIA0| 2215 ALS T U oS ALSRIZ}
L= ME QFHd (Safety) OFRIBICIT L= HE

4% 7tX| [Emotional value]

Aoy HZ/MEIA7E  0j2s (Attractivenessy  HIZ/MHIATH AR XIONH 012 QU= HE
’ ARZXHOlA 01X
lResthetics]  gixoie X e EHAZO| (Minimalism)  HIE/MHIAS] CIx{QI0] 2251 DIL2E HE
XHa| (Enjoyment) HIZ/MH|AZE AFE XA & o9 BE
o HIZ/ AH|I AT &2{ (Dynamics) HIZ/MHIATL ALERIOA HSdt= M2 &3 =
=78 B0 72
Pleasure] SMA F=  ormz (Comfort) RIZ/MHIATE ARRRIOIH Ze obgzte] HE

Ej-IE—l o“E 4% "
c HIZ/ M| AT AFRKIH == H2Zo| M
<ACC plISh ent) '”E/'i I— |' |’ } I ] T l:l—l 51

At2|E 74| [Social value]

HA ABRLRIE,  AIAEE HIE/MHIAS Sof ALRXI7 EfOIT} ASIEICIT Lyl M
(identity] MH|AQ} e (Self-Distinctiveness)
Y BHEE EM= 85 ofat (Attachment) HIZ/MHIA0] CHaH ALSXI7E OH&HDE QUIZIS Lal= BE
R/ MH| AT} o . HIZ/MHIAT} AFBXFO| CHOFSH E4(S12/ 4/ R0H /25t S)S
A7k prim 2 (Inclusiveness) ESNOZ HiGas M
[Sustainability] N&7H58L 7IXIE  zi8t24A (Fco-

AEa s HZ/MH|IATF AFRKIOIA| RISHAR 74%|2 MZ6ts ME
EZHSHE  friondlinessy 12/ MBI AT} ALSR0|7 PIEPEL

4, 2. V-At2X} 74X [User Value]
AHEA}F 7} [User Valuelol&= 7]%5-& [Functional] 7}4], 2432 [Emotional] 7}4], A2 [Sociall 7HA] &
TR o] ok, AR} RS A AR e AL A FHE e D 519 RS0 ouE 2R Al
A A &8 7He5HA 5171 13l tHEXP_06).

V-1. 7154 [Functional] 7}4]
7% A [Functional] 7Hell & 27bA9] 341, S+ Effectiveness) ot 544 [Fidelityle] itk

V-1-1. 834 [Effectiveness]

A [Effectiveness] A|F/AHA7F AMSALA| ARA Q= AE'E Kohvh, oS ejsh H7 4
AT A3 Al AF/ A AT ARGA A Yot BAIE F36t7]0l, Yol AHAS AlFi7]o] Aa/dol
Q=2 tfelsfof gt} g 1HA o= 684 (Usefulnessy @} 7]t 234 (Conformity of expectationy©] k.

V-1-1-1. -84 <Usefulness)> ‘AlF/AH27F ARgANA 83 A="olH §-84S SleiA = A&
A 27F ARGA A A A 2, 2G5l fr-8-5He = Al soF giet.

IN

V-1-1-2. 719 5-g4{Conformity of expectation)> ‘A|&/AH| 27} AMEAFS] 7] o] Egstal Y
5%t AX'E Yuidth AMEAt= B0l AlEe] 712 715S $A6] ol Aojet= 77t
AolH, o|2|gh 7|t & FFdHA] Eols e dboks Ako] Baghe aasfof O}E}(EXP 02). 12
713111‘%@’“& AalA = AE/AH A7 Dot BAE Fot7]ol, Aote AHAE AFE7] o AREAFY
Zldiell st Y25 55t s tARlsoF gheh, T3t 7Rt vl 7}11011 gt Ao Tl
AdiA Q1 B717F obd A A B A d ol 23HE 4= A= E T o7} ITHEXP_07).

=
=

KX
=2
=
=

o
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V-1-2. 344 [Fidelityl

F44(Fidelity| & AF/ A 27t AgANA 453k Halol FAsE LANE HE'S Fat, 53
Intelligence Z@NAE 8| FAZQ F3} e4o] Fa5) Holw], Cross-device AHNAE 712
7159 4% % A7 ol FRITHEXP_06). TEHE FUHL ASNAE AF/HuI27 A2l

otz IS SFst7ol, ot AHIAE AFgwrld 453 gtdo] SHsite A4S £ & UEE
t)zpelsof ghet, 3, 2AAL 9]o} 7he gt obdA o] Al Tigt A EATE, tAbel Aol A <]

Aro] FAAN 2 TRERY 75 A digt oulx W2d 4 goug B} A] At oulE
AR Fa7t JITHEXP_07).

ZA o= Al A& A5 (Performance) ¥} 9/ (Safety) o] it

]

i
n

V-1-2-1. A%<Performance)S ‘A&E/A v A A Y L7t AR A THEA YL JEoltt,
A5 SBlAE AF/ AL A5 D 3 571 Yoks A Y5179, Dote AB|AE AlgE7]o

AR&ALNA BHE A A YA of gt

V-1-2-2. QPR (Safety)& ‘AF/ A v A0 Eejd AHE 3 2 Hobe AMEA7} QPASITH 7]
Aot} BE Hofo| A FQ38tA|5t, E3] Intelligence AP JALE 74l HolElE th&7| wj&of o<
U FEolung Fo5 71&Y vt JHEXP_06). oo FAAE M= A&/ AH| 29 AHE
IgollA Al AFIS] 2 W HQF 2 0 2 AREARYL QbHBtTAL Ly 2 bl g of ght,

V-2. 244 [Emotional] 7}3]

2433 [Emotional] 7H ol & 2714 9] A1 &, 4u]4 [Aesthetics], Z 7] [Pleasure]°] $lct.

HAA 7HA = Rlell whet Ztol7k A AT 4= A= 7MY 4= e B R A4Ig o071 D g sttt o]
Al AA" oA 9] kot N sr&E3te] what AlE/ AW A7F 2| F-6taLAt Sl 9nlA ZFo](Semantic
DifferentiaD)E 1&gt H717F Q3 4= QITHEXP_04, 07).

V-2-1. A7 4 [Aesthetics]
Ao g lAesthetics] “AF/AHATF AFGALA Ao @HES = JT’ oot ArjAd+=
) & & {Attractiveness) @} £ 4 2]<Minimalismy©] ¢t}

V-2-1-1. v E = {Attractiveness) = A&/ A8 A7F AREAol| A v Q1= F &’ o]},
V-2-1-2. 4F(Minimalism)+= ‘Al &/Au] A2 tzpelo] 7HAsI njydst A5 ot} H4AF0]9
et ARl JEiy Wi, AR 5] gt AnE X}t«] A2 Theghe] Hhao]

I sfof SHTHEXP_04).

V-2-2. €7 [Pleasure]

E7A&[Pleasure] > ‘AlF/A U ATF AMEAA] = EAF AEE L3t E7%¢l= Av<Enjoyment),
3 (Dynamicsy, ¢ 7 Comfort, A F 7 Accomplishment)©| 31t}.

V-2-2-1. A=|{Enjoyment)= AlF/A H A7} AHGAFol| A| S Afm] €] F = o]},

V-2-2-2. & (Dynamics)= ‘AlF/AH| A7 AFEA A Algshes M2 O] X oy, V-2-2-3.
7 Comforty-2 ‘AlF/ A A7} AFER oA T2 PR A& ol

<

~2-2-3. 4AZAccomplishment) & “AE/AHI 27k AH&AAA Fi AH%e] Aw olch, ol 4
71%% S AP A EF Arkt ARl A 2 AAA GeEE m|=Ao] oie A&l

i

www.aodr.org 245



V-3. 23] [Sociall 7}4]
A8 A [Sociall 7FA o= & 27141 9] FA &, AR A [Identity], A147s-4d [Sustainabilityl o] 1t}

V-3-1. ZA|4 [Identity]

g4/ [Identityl> ‘AHEA7}F AIF/AH A0 AT FAG S Lre AT ol ARSA 71| 2 A 9] AA|A2
AN} HAA o 2A 7Hx] S Wil itk A SollA e U] BARE AR He &olA 9 35 714,
Y2/ 544 59 WEE Uehd 4 §7] wliZo|tHEXP_03).

ol &gt Wzt Lo A9 FAAS A7 AE S Self-Distinctiveness) 2+ & Attachment) & AN A EZ
B A ]
V-3-1-1. A7|AE8KSelf-Distinctiveness)= ‘A F/ AU AE Fall AHEAF7E EFQlY AP stE oy 7=

ol A1 A7) 2 Aol ol ALEASITHEXP_O1)

V-3-1-2. oh2HAttachmentyS ‘AE/H 1|2 thah ALgA7E Rt FeizHE LAl HE olet. ofaha
S BA LASS AGAE AF/AN LY g FRS B BAY AAH HL A X gt
AL S 4 ik =1 Ee,

V-3-2. A% 7154 [Sustainability]

A 47H5 4 [Sustainabilityl “AF/ AU A7} AHEAA 2| &7Fs/d €] 7FX .
A&7s73 2 WIS ool Erbd dlojeu Beto] A&7 Tl 23 4 QITHEXP_07). ol=gt
R &7Hs Aol = AFA| A & E-&AInclusiveness) I 21873 A (Eco-friendlinessy©] itk

Z8/d(Inclusiveness)> A&/ B A7F AREARS] thefet S(AF/ /8N /23 )&
EZH 0% whfohs AEolth AlE/AHIA AA o AR of, AR AL T B AP A=
Cheet S 2209 AR ARl tigt S8 olslE v o2 3she o] BRSITHEXP_07).

V-3-2-2. A& A (Eco-friendliness)> A&/ v 27} AFgA A g4 2 7
AE/ A 20| wet StEY oot AZEIE AHESH Hed o]- Wl AFAFA
AAA o gt AA& e sfof FFeHEXP_01, 06).

2 dFolHE AeF 1T AMul2e] ARGA B B71sk7] 918 A8/ (Usability) AH§-AF 7F2] (User
Value) ¥ 0 2 tpiro] A& AA T YHLE 5530

AHEAL A A HO A [Ease of usel, JE A A3 [Interaction suitability], W=t o] 514 [Context
Understandability]l9] 371A] 7FE| 28] & Yol et AME HoA o= FA| & oA go]A[Ease of
perception]#} Z&-&o]A[Ease of operation]o] EgtE it ¢lel&A 2 gHAl [Interaction suitability]
7H 2ol A% FJEAGA [Informativeness], B4 [Seamlessness], A1 ¥4 [Supportiveness]©] 31T},
upz]ako 2 W o5l [Context Understandability] ZFel| 8] o= 2] 3 A1 2] 4 [Context awareness],
4124 [Trustworthiness], 283 [Adaptability] &= 4 =] ]t}
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AR} 741 71%4 71 [Functional value), #1434 71 [Emotional value], AF8]4 714] [Social value] 2
T4} 7153 71 [Functional valuel= FA 3% & 314 [Effectiveness] ¥ 544 [Fidelity]o] 3= 1t
744 7kA [Emotional valuel&= A3 4lv]/d[Aesthetics]T+ EA-&[Pleasure], A&% 7} [Social
valueloll+= A4 [Identity] ¥+ A1<7Fs-4) [Sustainability] ©] FA] £ 2 LA E ATt

3t B A E AA7} 712 stolsakelo|t A X A A9 AHsHEE BEL Ineelligent [0T AJH] A9 EAS
Hdsk 1 Qloks FHoloh, £3], 1304 AF38H% 0T7F Asshg ol wet 24 A4 (Hyperconnectivity),
A-s-*J(Superintelligence), 283 (Hyperconvergence)®] E4& Ho|n2 2 2| 3% A|A oA H-82 UX
@ ol g} Intelligence®} Cross-device A3 EAS ZT5= A HE0| Intelligent IoT AJH|A EAT}
B2 e st et & 4= Aok

AR, W84 UX 4d-& B7koh7] 913t 712 AR2= AHEAY] o5 13k AR HO A [Ease of usel
H FA] 3 Aol [Ease of perception]F+ Z2H-g-0]A[Ease of operation], 183 71 o]
=o] k. Intelligent IoT AH|A A ofyet Uvta] UX 49 OEH ZE3oF & AHEA 9
A} AB| A7 TEZ o] WA Z 0] AFRALS Zh2 T 9J=x] AlHE 4= 9t}

=4, Wzt o]s)4d[Context Understandability] 71|27 2]5= Intelligence @A A& Bt o443l
AL wrz5te QoA AHEAY] 3 HlolE 5 WEA o7t M a st ARl XA [Context awareness)-
A-5/3& wrdshe A Folh.

P

A &4 [Trustworthiness)- Intelligence TluFo]Ao] tigt utal gt ALgA} 7|9} u] 7] 9] a1 e]&E 7o) 7H3&
Zo|7] 91 I 9] FEA ARG 5 ARSA-AF/AILE T of2kE & 4 Ak
-84 [Adaptability] @] 914 (Flexibility) @ @541 (Customizability) AF&AFQ] AY3bof| Ub= Ad} A3

913 Estel A3 hS BRI 5 Gk AE|BZ B A ALTS B4 5 9 Aol
MR (Progressivity) & AB/A2-A1874 B4 ZWoA BI1402 A 484 deld 754
AL WASA el FUEZ T 318 B Aul2 Ao A%E A 5 A k.
0|9} Zo] AFAAA 71| L2o] &He AXSS Intelligence A Hol Safsto] Brpo] B8 5 ol

A solet.

—

_:L

AA, F2) 3k P4 [Seamlessnessl> 0] §lal wi112]2 AHEAL HH 9] 5845 AAsHH Cross-device
A EA4E & BT 531 Aot} 59| FAIA A, 71& AFSo142] 4 {Consistency)
o A7 AR o B Ao A9 Ask= 7171 W, 717] 2k, #g 7,
Egroto] FA|SkskaL 9l

717] 7ke] 3¢, AH|A/2E = D 1E1 A Aol A4 A4 ouE 2t
AAeL dZo] Fast A5 -84 nteroperability) = Cross-device 7 & ol Al

oA & A7} AlAoh= UX B7HAE AAl= AHA 439 SA4 J2S $6 AH/ (Usability) 2
AREA} 7FA] (User Value)E Z&oko] AAIsHlaL, ARSAF 43 €] 31 ¢ o] whet ¥-8-4] ¢, Intelligence2}
Cross-device A2 EAES o] AETh= HolA 7€ AFA AL FEHA AEHE 71T
5.2, ¢ olo] W &g Hiot

SHEA 99 &= 10T 7|9t AlF-& AHohe AellA 9 AR diY B71 A& AAE +53

o} E3] 2 A% A A+ Intelligent IoT2] E4(Cross-device, Intelligence 5)& ¥t E3F x5
A%, IoT AHIAE B7lske o Bast 7|24 AR A 23 AH|A osi & HA|R sfof
ok urAQl YAl &4} T &0l Intelligent 10T I{3 EAS T 1efstithe AolAl

2 l-tll X0 e
O

2 US\T ‘e

= -+

12

i

32 g
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2pE/go] Yk A8 HO)/d[Ease of usel> AHg-AHS] A ES vHRh 2| & 7he L] olu] W o5 [Context
Understandabilityl, ¥&4[Seamlessness] 52 A ¥ 7}8]122]%= Intelligent 0TS EAl] Zst X%
Zhelejolth. 3t HIF AR5 ARA T AR FA R Resto] AlEL] ARSARETE ofy el AFEAT}
APFA o A= 750 v A dsto], 71E A A7 A2 AAY As otk HolA
997t ik, &, 2 A% AAE 71& AAol AFuehs ¥ 9 Wehs T86ks WS AAlskeled, AHEA
uigtolu} 7hA] SHoA APTAH o2 AMSET Y| AR FERES AAHORE oot LX)l SHdH
ZHUYPAE EESHTHE HollA L7195 2& 5

2 A9 Q—‘_T'—Xj' 99l EdoA E&F ARES
Lold 4 A ol g, & HekE 1este] A% iﬂﬁlﬂ AFA 9}9-7}X]
AFEE AR Bt &8 o, AA Al T 52 H7
A% AAE g g A8 A 7193 Hatold, AA| A
Aol 3] H“a A ‘:}71"01]/\1" olfdt A RE %‘15}0‘1

2
’%%}JJr ‘%‘E*Oﬂ ”‘7%] z740] *éﬁlo} —‘?——, 2 A3

B A7l £37 AL AL A7UE AR50l BEd A Fo £ on, A B
ASES] AA § 84S B 4 BPE QWS GACHE Aol AV ek ol 25 74 A2A
A 0T A o @3 a%aoq RN AFS, AE AAS BE B2 Aol Aokt kAl

6. 22

IoT Atlo] st o2 7l&d o7 5ol TAete] wet [oTE Ee4 thddt A7 3= o
ek 2y 72 10T Al&Fe] dizt fiAYE % 716 Aol sk kol ZAA 2 ﬂ-_v“’ﬂ*i% 0TS
sk AFEA S 1 A7 Aol Aot Al & dE 1T HAlX

[0TE Intelligent IoT& 2|3}kl Intelligence, Cross-device oA A5t AHEA %
A AA EEE 18 IoTeH UX HARL 7ol =akelof tigh £71 AR AAIst] 14 33 & A
AFsHAh. Az7he] o AL whgsto] ALRT qujao] AR F8e sl AHeAHe] |
B7td & de ZAYYAE FEHATE Aol &8 7HAVE A HFH R =E
Usability W 2] 3 870, AMIA & 24709} User Value W A3 671, AR 3 14702 A= et
& 5= Intelligent IoT9] 54l uh2t AFGAE tF 02 A& AAE F50HAT 53] ARgARS] Ae|shs
THE 2GSt} ARG AREAL MR E FEst] M2 A AAE AAREE Aol 322 297t )l
Eot A AA W B8 8 52 A LSt TEst o nR 2 dHIE B85t Ao FAFSHAL
J= 10T A28 /AL, Aul s 718172 5o BF Farste] 88 4 gl ACR ofdr. 53] A A&

7%% H‘* SHAU A ZAAE B-8ste] FAZ S Aol 7hs st Tt A Au]2 A Abg| ol = 25}

Agm

r%ﬂ 0,

el £ Aol ol £ Al ZlHolol TG £2E skt Al A1 A
% B0l ghexo] tie 454 BA1E o) B Bart 9L Aol 53]

olel AAHOR AuIAE B 1) 4 z
H7E i AR A AL Bho sgong Ay AR AL o €A Ao 2L 5 ASA
et ARAE Lot AT AP 2 5 Gk, FFoI oS BgTto] ARAH BET 4 U A

AR —
7to| E2 AESHAL, AA]| ToT Al2E AAE B7Hs) & o= & A= 7]t
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