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- O 11 o
(Eyssel et gAY
al,, 2010) - T8 44 B TR B B8, B BYE Rk 1 £5 vk
7%
™= o
22+ 44 AR, B, A, A, AR A, A, A, A, o
HluE, FolE, 1% 7% 2 879 A4, 94, A4, 9=,
(Gray et ofle]xA]
71
al.,, 2007) 3 3
7 AZ1EA, EH, 719, 278 94, A, s, A4
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i r'o"o
AEAE tde O AF0] o4 7ol EorE 4

A WA ZA g4 ‘719 A= (Evoke Memories)' 2 A53 A
(Experience)’ ol Z39t&= oJlst £AE= Qs 7 AdsH &%
Aoz H oRIste 253 AFol 7= ARgARete] FAFA, ARA

da's AHgArel B deole &S BT A AW Adst 5o 54,
B

A
=, B, A SAE AHS Bel Lk AR dE §440 Be4E
!

ofdst £A4S 7Rl Rt e AlEEel Hls) ARgAeldl 1Y, 2%, 4A
A, FACH 22 d¥o RHorM § FE 7192 HdolE &+ W7 WE
oltt.

mpAlete 2, o HAer oAl WA 2 a49) AR GAl -8 (Adaptation

to the User’s Identity)’, ‘HA(Rewarding)' 2 A&5d A& ‘M4 24 Q@
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2 (Psychological Determinants)’oll d@stes “FE ofo]dE ]2 (Elicited

‘——1_

agent Knowledge)’, 8- (Effectance Motivation)’, ‘At8]A £ (Sociality
Motivation)” 4431¢] Aghy stelo] shsstth, WA G oJoldE A4
o A8l o) AAsT AW A2 A8Ael s Bl st

g HolHE shEste ¥ 2R & 4 3oH, ‘ae &7 ARAY AlEel

Al 7 42 BF ARgAre] Fde i]lelste] AgAtel dieh A|lEFe] ofsf

€ E9Fo] Aoz AFo] AR AAde AEste O T8 9¥€=

2. 95t B qFe FEE U AW BA

D AEH OAl 78 B

A A7l (Role-Playing)' 13+ AMLZ Q] Alute] @of whet AA] AHEAAH
ik

2 dpt Ade 59 A8AY ol 9t TAUES gHsty FAA

2415 meksts B4l 7olet.

12) Hanington, B., & Martin, B. (2021). The Pocket Universal Methods of Design, Revised
and Expanded: 125 Ways to Research Complex Problems, Develop Innovative Ideas, and
Design Effective Solutions. Rockport Publishers.

13) http://designmethod.korea.ac.kr/design-method/
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T Uz ‘oJAMZ AP RA(Six Thinking Hats)'19% o EQE = Hl
(Edward de Bono)7} WH= 7R o2 shife] ofojrjo] Ti= FAo] thsf of¢F
g Hoz HigRA Fomxn FoyHl #A dj2S Feth ol ofxAZ
o] 2= (9 2-1] I} Zol, 679] AMAL Heke A et

Red Blue
Ty Ot RAt

Hu, Zaw T, =y Z2 o2 o &Y
0| EYHD ESE0|L XHEol HE2 =2Ho= st
QJHE HIAIBICH 9|72 HAELT
Yellow Black
et o z3 a5
ole), 2HH I} 00| 0, Chot Iy, 25 LH

waE0|T 3HH 1 3 Aol BTl B2 HEY

oj71Z Azt o8 HAIBHCY o5 KB

(23 2-1] oA Atums

otz al ‘Ao M x]e} oMW ] (The Love Letter&The Breakup Letter)' 2% A

F 32 AEAE oQistete]l dofet oW Agel ¥EE o] wHe] tst
T, E AE B Ausc gude B G0 A4St Aol
_(H

Al A7 AEE gA4Q AL A2
e, g AES Agats

€ Aoz s8] & 4 o ol WEH VIHe 9

7

—_

14) 2R1Y 9. (2022). MY 2-FFHAR] o] A, F=HARIZIS.
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2 WAT & QAW AAE ASAE BESL LAY} FEaFHE Ay
g AFol HHSHE v AL DR W olHF AEA ML A
Zo] 244 o] o W TelHA BATHs oklgol k. @, uhA
soz A ‘AofHA ol WMA'S] A, AH§ATt Aofe} o] olets 7
A4 gl BUsHe AL Fo ABS Aol HL ol¥sh: YA oRA 9

FO o e 9@L wEet: o] andd 3RS Holn glov, vop
%

AEDL AR 71O AAR BAY DT W AFH W G4 st

re
U
2,
o)

bt
_EL
Ml
Sl
rE
)
2
>
il
rir
i=
A
o

OF(Beauty and the Beast) 197} Qlth. o] 7]Eo] ZEAotd Al 719l

‘qatels], AME HolE', ‘929 npHArE BAste] e gl sWe

15) Jung, J., Nam, H., Lim, Y. K., & Lee, K. P. (2017, June). Beauty and the beast: an IoT
design method based on improvisational acting. In Proceedings of the 2017 ACM
Conference Companion Publication on Designing Interactive Systems (pp. 61-66).
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)
i

olr

T oA A2 oatel 719l ‘ol Z(Ani-things)' 10 9]Qlste] & JiYd
OS24 ofjynEE HAdl 7ol H&stArh. o] 7IHe ot 4ds 7
MAEel A22Est= RS 9ulste= olEA  ohF4 (Heterogeneous
Multiplicity) ]2k ofUmE FEie fUmEE AIAH9] g d2st= B
#tt 2 (Brenda Laure) ] “AAIE ofyn]E Zelelao] A& ol 4T
28 7 dAES o/l AHSHH nd §'or BR W st fA]l

7ol

upAgo 2, HAT(DisQo) 1DE g RS @ AW AGsts o] of
d ofe] 24 S dAMoE Hgste] FRAH ofoldo] mEsh: Hixl

gom, o 1~2%9] A% Bt Gk,

16) Van Allen, P., McVeigh—Schultz, ]., Brown, B., Kim, H. M., & Lara, D. (2013).
AniThings: animism and heterogeneous multiplicity. In CHI'13 Extended Abstracts on
Human Factors in Computing Systems (pp. 2247-2256).

17) Coutaz, J., Fontaine, E., Mandran, N., & Demeure, A. (2010, October). DisQo: A user
needs analysis method for smart home. In Proceedings of the 6th Nordic Conference on
Human-Computer Interaction: Extending Boundaries (pp. 615-618).
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stel, o] “AH WP FHNE 2 BY 24E A5F ABe st
S0 W FENY 5 Aot B WA BlRS 0, B aFold 24
Al 79 A2e HA JeES Egste] HCL HRI AT A= ‘ojql
et Ade $ad Axe B 442 Yot W ¢ 5 A

upepd, erozel v BAE As) AgA AL

=
=
T AHgA] ARH 84 F RAH GRS AT 5 9 gt £4L

Hadow gaste] A7 AL} Ao ATREA oo fjgh tref
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2 MH| 2 otolro] Hrge] EES € 4 e Aol

3tE [PMCe 22 4o AlEE2 AAY qHuE Fst= otte] o
A 2 AYLS et wabAd gatolyel o
dTg Hro A|A S

AejetoA ZHE ;o] AT o]Z(Landy, R. J. 1994)2 Abgre] chekst
go] dFo] gPoz TRl 1/ B4 wt EREL, F 999 Y
o5 WHFIIHUA shte] A AA'S= AL FEITL FORTt. o]eh
2 ALY AAA Nde FoRo QAL PSS HARINA L AFo] 4
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18) Landy, R. J. (1994). Drama therapy: Concepts, theories and practices. Charles C Thomas
19) A7, (2016). A=l A

20) Landy, R. J. (2002). Drama therapy: concepts, theories and practices (9]




o3 WEAEe] Y AVES A/SES o), oldd HHL Fof faA

o oom o ojste] B4, 7%, A% YA 4% 5 HAGE 5 9
T golrl oleldt S7A ere] EASS A7 AANS 4 Lo AAstol

2) A B2 it 9 AA 9 &&

Zl&o] oty Wstely MEA BEstE I Qe ddHA PSS A,
AHEZHE Shte] AlFel ofd oY AFoRFE ] thE AME A il
At AR Al ARR|A BA| LollA wjuitt TA He AHE o] b2
=, $oz2E IPMC A ARGAReE Aoagote Aelv @7ol= E
oet fEHor iR qTE shaot st 2 Zloju, olejgt A%
E0] Bo] 052 FHFTAHoR ABAE 9 9F AAE 45t 2 AHolrh
a3 o]t A AAZE AE|A0 FAo] AYE JES 2 FAHT]
A= Al Al Bl e & e AA 2E(System ModeD)™o] T &
stk
et 2 Aol MEA ANdstiA sk A YHES ddda PSS
FANA ofst e 54 E8% IPMCO| AH|A ddo] gatxo=
2 5 JesE AT AA BdE PS5k §hH, o] o] RHE Yol o
g 73 27 HEe L8stuA v ¢4 71E HCL HRI 2oFlAd #53%

4

W ARES 9T 4FAR. A8 29,

i =1

21) Landy, R. J. (1991). The drama therapy role method. Dramatherapy, 14(2), 7-15.
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1. PIE ¥HE A& tAl Z=AL oA 44

Oatel AL HAS GAsTA ek o2 s 94 B ATl 24
of Tiet o2 2% A ApHoR sHlsy] A5 1 A EAR
454 Al JE Az tel sy, 2HE Ao 48 A4 2ue
SWIH 7124 @71 BAsRgtom ofuf, ‘When'o] sigshs wAo] 74
o ek npE(012)1 04 £AE AHlA BAel mRAL SgAe] A
w4 Fvbe ggel [E 3-1] % 2k

(F 3-1) ozl 7|Hat st A nd v 7 (SWI1H)

Method | oz Who) | ©AI(When) | 38(Where) | =7(What) | 2=Z(Why) HHH (How)
A&7 TRl AR} VO] anywhere Eray el A | J& ¢317]1213)
o opd 274
tAl A=A YO0 anywhere e ofot]o] 3]e]l4)
Afarszt A
Aefpazier Al e | B A 8
AME2F O2® anywhere wHz)|z], #H
oldHA] ot 1)
oA ololefel | AE-ARaA
o]} ofg | el gt o203 anywhere 9o o .
| TR e oG 8 | AR ollske
[e) AR Z -
Lol e o swhere | RSO g | mp pa
yz ofg] 7
ERDREER
s N 3 anywhere | HEQRE | 5EH opelrle] | wAHom
Al
i w4 4817
A 38
gt A Gt g 7
AREAHUIEAD @23 anywhere S thesls oat
L=k ole} oig w2
&17]18)
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(£ 3-1] 2 54 98 9 4TS F4F U /9 9T A4 2L
At BAL AR 19749 3EAR SeHgon], ol 4820162
of AT AT AHs TR mEAL FoE ATt gEUT. A
AFAA AEA UAQ Z2AL FREE IEAQ ol WHe] 51%%

g0 3 A4 2 otolto] Y W] 253% &
ugch oled Ade] TASAL W, B AT|A ATT il

e oA Aze AU ofoltjo] e 97 W, = Tl me A9

Ario] 4T §9 B BAL B AT st AT 2ae] A
e Agsh] o, PA AFT U PuEe] B 9T AA g
WeEe 390] AR THE el dTAE0] 2577t 43]d] AA YA AW

sfo] 7 S &9 Asd AE AA(Taxonomy)d EAo| ME Al
7}2] €] ‘ability’ FHoz HFgotal, ofdfe] I §FFS 4 4dA 9 FFC
2 FEote] FR}HFoR 127149 AH|A A% fFoz ERE g

PSS A AA md's sHEetqdct.

=
i
_r‘

_|_4
2
o}

o)
l

r
[>

D 54 nE FJH(ability) HF3}t

22) (01604487 AY ZBNAY Fe) BAS 918 CAgE AT AFTRAR
2]2],22(2),689-705.



‘PQ(Physical Quotient), IQ(Intelligence Quotient), EQ(Emotional Quotient),
SQ(Social Quotient), CQ(Creative Quotient), INQ(Innovative Quotient),
MQMoral-ethical Quotient)’2h= A& 7o HH otF EJC= APy,
o] ¥ & AFM= =294, &4 sl ditt PQ, BAA, AH s
gt 1Q, AAAA, A2dAA s Wigt EQ ¥ 7P A9l Jid HE3te
g5kl A; gt

= Mz, & dFolN FHAer E8ste= Aed AEe st #4
oA PQ, IQ, EQ7} wi¢ T2

of A AR}E Foll, AP AFES dQISHE Tl 27]= Yoyt =3¢
(PQ) FolA AHgAte] Foa-go] a5 & 4 AAR, o|F ARRARY] A
T digt JIRIQ) AW 1o wE AA-A ¥ EQelRE 3 ZEA
2ol YetdE oRlet £45 Tl AMEANeH] 42 #AdS IActeE A=

Zgo] THsAAL e AT 5 9k

4

ol

¢)

e

.

23) Cichocki, A., & Kuleshov, A. P. (2021). Future Trends for Human-AI Collaboration: A
Comprehensive Taxonomy of AI/AGI Using Multiple Intelligences and Learning Styles.
Computational Intelligence and Neuroscience, 2021, 1-21.

24) Oh, K., & Kim, M. (2010). Social attributes of robotic products: Observation of
child-robot interaction in school environment. International Journal of Design, 4(1), 45-55.
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Social Robots. International Journal of Environmental Research and Public Health, 19(3),

25) Park, S., & Whang, M. (2022). Empathy in Human-Robot Interaction: Designing for
1889.
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ol s B e MBIAE 7)Ao RR {ASH AT & Qlofof
e AolA IPMC WZo|A 9] PQE AlE2] FeiH (Physical) SHE ofY
2t 7154 (Functional) SH7HA] BE Jejx|ofof qirt,

wEbA] 2 Ao FAo] ZASte] TH Fas 4o AEste Aed Al
%9 PQ, IQ, EQE ‘I dA PSS I AAS] 4 A9 99 WFst
Aotz gteh. o, 7]Eo] 7tEyrt AoFE &

I 540l Ad s8o=A9 oulE x5t 98 PQ, IQ,
FE Sd(Ability) FFolgt= XA ZAZF Physical-
functional Ability(e]sl  PA)’, ‘Intelligence Ability(e]s} TA)’, ‘Emotional
Ability(e]st EA)'2 AR oJstal, oo ¢fo=m E oA /WL txpel &
HEol WS PIE WHE(Design Methodology PIE) o2 Zgeolgtct, oA Z

dodo] 519 Adoz Erd o §3L 7 S40] A ost 4L 1

B AL 7

7}
EQE #8% 4

24
%,
0,

A =94 T2 74 g4 7|Rsto

2 AAS AARE 5 9tk TroFgt A&

s

rE
o
fo
-
w
N
=
40
o
)

A Adget "z 2 dFM vFe IPMCe AlFS 93 PQET ofyzt,

26) Redfield, Signe A. (2021). A review of robotics taxonomies in terms of form and
structure, International Journal of Robotics Research.
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7164 PQE @7 dlEEojof stEg ol FAU
Astz] gt QA Ao ZHtste] AA| dse ERshke Aol AR &'
ARl Aot aFe FEcke dol § AHEsieal & 4 ok whEbA, o]
gt Q2] L 7o o e Rl digshe Metzler & Shea(2011)
©] ‘Taxonomy of Cognitive Functions’27E -§-835}%, Q1A|s5t112} o= ‘A&
A7F AFoll aste A5 2 AAE, A715(2016)9] Aol ZRt AR
o] 8712 Y Jde AFF AT st £ ddste] IA H 7HA 9
FRom FEsRom, olF AR AL A Holet= B
= A9 PA 9 §F 7 2

PA A58 o

o A]
e [

Taxonomy of cognitive functions. In DS 68-7:
ineeri i 11),

K. (2011).
Proceedings of the 18th International Conference on Engineering Design (ICED
7: Human Behaviour in Design

27) Metzler, T., & Shea,
, Vol.

Impacting Society through Engineering Design
Lyngby/Copenhagen, Denmark, 15.-19.08. 2011 (pp. 330-341)
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28) Chindenga, E., Scott, M. S., & Gurajena, C. (2017). Semantics based service orchestration
in IoT. In Proceedings of the South African Institute of Computer Scientists and
Information Technologists (pp. 1-7).

29) Kampik, T., Malhi, A., & Framling, K. (2019, October). Agent—based Business Process
Orchestration for IoT. In IEEE/WIC/ACM International Conference on Web Intelligence
(pp. 393-397).
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o me e | 20 A OIS ofde 4 o | el Agsos B dde
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A32p i e 54 5 ApEHor A
EAg 202 AXoE 4 ek
g 5
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Aotol A ol dER(Irwin Altman)>, Atgolut Heho] £3sh= ofd 1173
B 30e Tohe Ane Qo' Aolstan. A EE Avel s 54
e F(Area) ¢tollA 71HiE & e 159 A4 ol o AEES 1
+7+& 242 1AH(Primary), 2%(Secondary), 1#]31  FF(Public)e] ‘F<
(Territory)’ &2 FEJITH= Zo|c} 30 o]ggh & ETLY] A2l o (Territory)

30) Altman, 1. (1975). The environment and social behavior. Brooks/Cole. Monterey, CA.
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31) Neumayr, T., Augstein, M., & Kubicek, B. (2022). Territoriality in Hybrid Collaboration.
Proceedings of the ACM on Human-Computer Interaction, 6(CSCW2), 1-37.

32) Kim, D. J.,, & Lim, Y. K. (2015, February). Dwelling places in KakaoTalk: understanding
the roles and meanings of chatrooms in mobile instant messengers. In Proceedings of the
18th ACM Conference on Computer Supported Cooperative Work & Social Computing
(pp. 775-784).

33) Marquardt, N., Hinckley, K., & Greenberg, S. (2012, October). Cross—device interaction
via micro—mobility and f-formations. In Proceedings of the 25th annual ACM symposium
on User interface software and technology (pp. 13-22).
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34) Kim, D. J., Lee, Y., Rho, S., & Lim, Y. K. (2016, May). Design opportunities in three
stages of relationship development between users and self-tracking devices. In Proceedings
of the 2016 CHI Conference on Human Factors in Computing Systems (pp. 699-703).
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35) o]@%, Xot, AAY, drabed, &FE . (2016).Lifelogging = €83t Customer Journey Map
A28l RH=HCToS] ohatf 2], (),266-272.

36) Roto, V., Vaitaja, H., Law, E., & Powers, R. (2016, October). Experience design for
multiple customer touchpoints. In Proceedings of the 9th Nordic conference on
human—computer interaction (pp. 1-3).
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5 ol=et bl E22 IPMC &304 gt 502 o|foj2= 4o
§& AAstetl ZrEHOIYSIA st dFAer Aoyl AlsE e

! Te W2 FHolA &gstr gsts d EES

W, 259 9T L 3§ A
2 4 ek

T grresdal, L., Gianni, F., & Divitini, M. (2021)¢] Ao w=w o]zglt ¢

A9l B FOIME FEE Gl JluaE A AT ofe fael BoplA o
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37) Colusso, L., Bennett, C. L., Hsieh, G.,, & Munson, S. A. (2017, June). Translational
resources: Reducing the gap between academic research and HCI practice. In Proceedings
of the 2017 conference on designing interactive systems (pp. 957-968).

38) Seyed, T., Azazi, A., Chan, E., Wang, Y., & Maurer, F. (2015, November). Sod-toolkit:
A toolkit for interactively prototyping and developing multi—sensor, multi—device

environments. In Proceedings of the 2015 International Conference on Interactive Tabletops
& Surfaces (pp. 171-180).

_35_



lo

HES AH| 2~
NEE SH7] s 7H= FHlofl 7]
ghet gzl EZlS AlZtotar ek, Seyed, T. €(2015)8] Ao A X o]e}

ol A7 2 ARl AFAE] 4ol MR HE tH
At o Eue & 4 A gua 49

H TRt AH|A ofolt o

AA ] A Fx3}6te] FoAZE2] SJitaT RPN AT o+ U= 2
ol 159 oeAlA dEe ARkt dAdiMe dFS =Y

(Framework) &2 A A(Canvas)®} 22 7|5 A (Board) = E719 1A

=4 5 ZFT we 9TH BHS nesiol s PIE W
/\

e
)

i
18
gt

N
W

ol

7 EREE Zo] AHAHTEI o AN TN oW =it Hesg
T, AR mRAZO ofd GAZE Jololex, g34re] Avks oj@s] Has
QRS SRR ST S g L ETo]7] HFoltt L0

2) PIE SR 9 HHEZH EF

opxstoR b, AYFQ01DOIA AH§T ATLAE, Web 0pE(2012)!
Do M BEF PUE SHS 2 A7 o2 wigo] © BASW & W ¢
H-EAste], PIE WHME E29 wEEd sS4 Adsdt. dne 2

(& 3-6], [® 3-7

o
my
k)

39) Nielsen, S., Ordofiez, R., Hansen, K. D., Skov, M. B.,, & Jochum, E. (2021, March).
RODECA: a canvas for designing robots. In Companion of the 2021 ACM/IEEE
International Conference on Human—Robot Interaction (pp. 266-270).

40) Tgrresdal, L., Gianni, F., & Divitini, M. (2021, November). The digital transformation of
card—based design toolkits: From tiles to digitiles. In CHI Greece 2021: Ist International
Conference of the ACM Greek SIGCHI Chapter (pp. 1-5).

41) #7199 and AWE. (2017). 4AQ Yo zAol 5 Y9 R/t 2 & 7o wst
A+ HRRIE ?Jﬁ—?(—?.‘ﬂiqi}cﬂo]%), 16(3), 51-68.
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ABSTRACT

PIE: Development of an Intelligence PSS
Design Methodology using Anthropomorphism

. focused on multi—devices context

Lee Do Yeon

Department of Future Convergence
Technology Engineering

Graduate School of

Sungshin University

This thesis discovered that the anthropomorphic attributes of Intelligence
products composing ‘Intelligence PSS in Multi—devices Context (IPMC)’ can
enhance the emotional durability, which contributes to the sustained use of
the products. To effectively generate service ideas utilizing the
anthropomorphic attributes of IPMC, this thesis developed a new design
methodology ‘the PIE’.

First, I analyzed the theoretical contexts of IPMC, where multi-devices
with multi—roles are required, and confirmed the needs for a new design
methodology that utilizes anthropomorphism. Then, reinterpreted Robert J.
Landy's role-system in drama therapy and applied it in this study to
systematically classify and effectively perform the various roles of IPMC. In
this process, I analyzed prior—studies in the HCI and HRI fields that

classified the characteristics of Al products and defined three characteristics,
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namely Physical, Intelligence, and Emotional, as "abilities" to categorize
them as higher—level domains of IPMC's service roles. The service roles
classified under the three ability domains are defined as different levels of
interaction utilizing the P, I, and E characteristics of AI products, divided
into four stages and composed of a total of twelve service roles based on
their theoretical backgrounds.

Thus, this developed design methodology is ‘the PIE’. Furthermore, I
conducted a tool-based visualization to optimize the role framework and
theory of PIE. Through an analysis of prior—studies, I completed the
construction of the PIE toolkit in the form of cards and canvases. The
developed toolkit underwent iterative refinement through three pilot
workshops and one designer workshop, ultimately resulting in the
completion of the enhanced PIE toolkit. The utility of the PIE methodology

and toolkit was confirmed through these workshops and post—evaluations.

The PIE methodology and toolkit developed in this thesis enable the
generation of service ideas by differentiating the roles and service levels of
products based on the Physical-functional, Intelligence, and Emotional
abilities of IPMC, according to the progression of the product—user
relationship. This approach enhances the emotional durability of IPMC by
increasing its non-—utilitarian value through user interactions, ultimately
contributing to the sustained usability of IPMC. It provides a new direction
for design methodologies, offering assistance in increasing the users'
sustained usability and improving the emotional durability of IPMC as a

service provider.
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