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Toto] HEAR0 287} A9 S FAIZ o R FYAR](redesign)otAtt. ouitE A=t AlXHHS
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1870 ARER] W53} 7)'540] Beld gefaie) S| HelE] AT Ak ol 0w
Agaler] HelelA Sore S7] ol YAME ZAelE AL M U2 ofsfsl YES R o
7ol & ABE AR A8s] FalHe A8 tirge weA dolol At

£4], 90| 419] Rjo] Tl SADieter Rams)i= Ol2fet Bpet AAAEES vlstoz HesfotaA
Age Bete) WE A0 I YA A 5). ol S, ek AEe) A8 dEol Ak HEC)
R}, A4 1231 Teso] ofEsle] AHon 47 QAERE HAIElT 19 HAjel Aa Hoke
ofB9) Z ololE(ony Ive)S MRS Q5T B @rhe] A HAolSelA Be 7T FFL
23 9

£X : interaction design foundation
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U 227} BekeS 91 TRl At o B AAAEe] Age] SYekuA AEe] e}
7159 E2)7F dASHA dojLpHA AREAF A8 (User eXperience, UX) HARRI0] 55 ¥17] ALt
o Sol, T wA9] tAel A BASH ARAH ofE0] ZUT ofolRE AEY| 2194 Fejel
Az wpAlmn} ohjet ofE mE AEo] ARSA} QIEjFo]A TR AT Aol SAES HEsigict
O3 6). 24 AZ3} A A2 24 o]st B3k TRl FEHL gAEAHR gola Y o5
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1. AMEXEE CIXK

L5 AREOIY AMBIAEE 7IRAC0R 895 TIsE HARE Sl ARgEMdo] A=A oR deE Al
Nem, ARARES] vlghs QAR A RHIgstal Qint. SRRl AlE Ao = Ao Hlofu 1 AlEe
HAE Fde 2 59E 584 ARl Ad § 27H K3 7). dlE S0, Azl

gt 271 vju|iE Al ZF 7ol Aot A E e ATl R AR BACIAHS, utility).

7 o] SARIE, usability). 21T UG 3k 2 AREE] tRIsIHA AgRhol et &75
WA 290, B Yol ARSI SHEA AYES] melElt 3715HEA olAl BAlE B2 ol
spel ofslold, SEatel, MAKE 7MY HobA vhl 2 gk 20] Bilo] IEEIATKE, desirability).
ofF felt ofTAL A4S 4 FUT A HUA AYES el B71 B o o A
27 B2 S5t 1 A% ELL A5 BASH gt 1 /4 ol HpwhEelm A 3

ol AAL gt 7]Eo} vl Altiof] A1 QItHE, brand experience).
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FlolA Al 2} o] ARgAR] e 7t o] gz Fyo] ozt ofzf 89 FRHA]I P L=
oo drt. AR ARSAPE AL IRl ke Bt FA(TIA B, AlEE ARSEA 175
& R4 F9), 2 AlEol F= Auld Fe(eln] Fg)el oA dAA o= Fg== 94
dhez HodHad 8).

( user-product interaction w

emotional

USER experience PRODUCT

aesthetic experience of
experience meaning

instrumental
experience

\_ context -
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AEL B7|oE ofgthe 4 Q1 £ 42 9 £ 91T, THA7|E £1, 4R 2 A7t
g 5 Utk Q7] A7 AlA”I0] X, A B YIS BXok AR A2E/A54E Brlehe
Jr= GRH o= Y= vd 7HE AAE) B, B4 AP ARAPL B8R k= 715E THEA
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AREShE 7H 2 QR102A ARE-AHIA ZF3ol|A] 712402 = F3lo] USR] RoH £2 ARSAIES

7ejs17] ofgith. ojn] ARoldE Qlxgo] Fz Aesh] S, 7o, dwAT 2L AXNF e
£8) 2942 alska, AZolut 1 ute] HEH E4S Hojsts], AT AH Ei AR onlE H7Ket
2 9lt}. ojn] Ae] tuA oz AN} ofto] ek, TF ABY] A 54 Auldel Beie P

g Ad AFoE tEEt.

A=, Fold ABAEEE Hoke ARES A9 Al 7H A0l BFH o= 2 faRld Holzta
e 4= k. s AA2A dvtAY] A 7157F of2 Y] okgAll(Arne Jacobsen)2] ol 1A|0l(Egg
chairj= B2 Algto] AR5k AL A2 RS HEITHARL 9). 94, o] YRke S T2 oJrjet
g A9 P J8sto] 2FF R Wk ofgHTh 181 Pt F= =4 AE, & A
7150RA e 4 UEE St gloH ooks 1 IR ZeF AR HeRkE Eth 181 o] gAE
AHESE A A 599 AREEY HolZARYS el Ao o] YRtE A Bole AL A=
AAAR] 45719 AEE Zoll T I3 ARAR] Yuizt "k o] Al 7H] Aol T4 & oA ]
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d% 9. AHSXAHE=0] & WAE Ol Of2H| ORsHIel o2 #|of

aesthetic
experience
(e.g. formgiving)

experience of
meaning
(e.g. episode,

: brand)
instrumental

experience
(e.g. comfort)

2. AFSXIEY Tl Al

AR 1 : BIRIZ(Heinz) AR W

186940] A9 Sl 198095 Wi 237] wie] A 3 TARle 1= A8serit A8
242 BN A¥ASS AHe Belr)7 953 Agto] o Adrks RAH A8AARS WA,
EAZ 274 7129 ool (conic)dt 1= A ¥ TRl WL 19904KsE HhAE skt
ol glo] AMgs}] Wl 588 A9 ERloR rixilElo] o A8E JHIY 10 TiARlS
£ alQlz ARE oLyl AY A9 50% ok AAs or, Eal A2 ¥ taglos
Busl ohjet oo S 7] AM8e 4= 9l Elo] Theket AMRASOIA 2L AL A AEo] Hgiet
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£X : medium.com

At 2 : O|OFES| & HISLHIIE

W 22 Aujsis B30 AESlo|A] 1~27igo] T WA WS Al U 7] FoH FaT Ao
QAEIh ARSI B4 FEE0] £ 4 RE S|4 FAL 4 HrE Yodo] aW7IEN P
AL 4¢ Uo] ot Ths| o5 TiREO] nlES} HlEAIAS ST 9lof BAL B XrjS FhE

T dA 2ol ditt GAPg R} 27l & wiSAgTEE 9 e ARTR 7EA7EE ARk SAlOf iiE7A]
SAECHIE 11). B9t ofolHofAlet o FAl= RS0 FARI ARG eE AREtal Sl= Aol
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Al 3 1 B 7779 FHi(cabin) &4

[F¢o] Il ATL ke Al7]o] olFoly oF F SPFAS AMESHe A oftt EHsty
A7 2oli= gol ot} E3|, &7|7F Hrkale shARE UHE 7|Hold 5] B S2o] ¥ 9I5)
ol&ste F2 NWl(cabin) PGS ARSI A2 T IR Fxct. oA 7Y s Aol i
29t A4S B oln] ASAHE AT Bl 43 FHH AEAATY o]f7t "k 2& doko]
AR 57101 B 77758 W] B2 W HES &0 R F5 a7t §l= HAYA(touchless)
AAMBIAZ1L 7] TG o= £5015 BER HARIste] SASA 8%l Hejgt 3P s
7hsAl SFATHIE 12). o=fdt AR E HARIE B 3 AP ¢ SAEL oF Y 777718
AZsHA Ha Yo7k BeJof tish o $2 BT on|AE 7HAA Hr.

O

2020 August vol.6 no.8 15

DR HD moojo |

|
N,
ol
j S
ot
ot
_3_1I-
7|
A
=

D oorHiom porNre > otom mjod by @

w1 HoxfonE 19— > T



01 D2e] 83 B2 : CIXOL} D7 s0| AlLX]

A3l 4 : E8KCole Haan)Zt LIO|7|(Nike) S2HE #=

32 19284 vl= AlZRalofjA] ARE ol A8 7H AAIRSIAR. 20124 Lo]7]7} arstEAl
AR vls 778} Yol7] 2E8ie] SRtV AlERl. e o et T HER AlEo] ARsiE,
yol7] sl A8Hd 4 H 34 ¢35} 7|5E she doiFAdvIeS #8st Yol °] E€Ye
30 APl ZAISHA G Al AlEsh] AIRIEHE 13). A 8, Lol7] 258 TR] e84
7] S diAlsHA E Aotk o] Tt 2484t diAl ek Het A 18l 7|E9 A2t
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Jd3 13. Uol7[et S8te| S2tE HYE «= CiXje

Exaggerated
brogue details
for airflow and
breathability

Sleek, ribbed

sole for a pop
of eye-catching
color

aesthetic instrumental experience of
experience experience meaning

>4

Lunarlon cushioning

for ultra-light Micro-diamond

spring and support textured outsole
for superior grip
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ro
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2 fle AF7I= oloifi 71 AFVIES 894 B, 28 wiEA s)idske Y mieell dof
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1 RASS @ ol sk Wi gk A1 ORI 19). 95Y 7150 4 A e
71 79E 0 959 377t SAHES S 715 o] Y D 10 ssus 98 318
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JIE d237] AEXt F-E SMHO= JHMAIZI CHO|E E=IT]

aesthetic instrumental experience of
experience experience meaning

Al 7 @ QIAEITH(Instagram)

et A A 7129 fA AsP] AIE Aut o] ARgle] ARl 7RIS ofolis FrofiEe
dSSFE A, oAle FHiEd AFE ] 715 Wt AvtEEe] gheEol ° A ¥t 53], A
7t AntEE AAHEA ARARES &8 mHoolA FR9] E7%2 FEA Hdt Id @
HHF A2 FoA] QIABRTIRHR: ZHASa AeAQl ARAF QB Ho| A AlFSHEA HARQIE vekAos
Ag FE5MA] ok AAEIE B BRI dde FAstEA AMARE T ARSJE Ao
AT A& 25k Y] BES Al I ARIES SR BRI 16). HAIEH HlET4]
Sk o] AR AEE Yol ARgARIAl 7818 ¢A Fe dRA Az EHh
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aesthetic instrumental experience of
experience experience meaning

At 8 @ WIAE(Nest) ALREXMAIX|

20144 329 @82 729 A HAEE HAlFd(machine learning)S §3) AMEAY 2E2d
ARG TS 24 -Shasto] ARSALNA 229 2t 2119] oUiA] B&S 7l Ste 2E2dY] SAR
Z dA At 71E A= EgA9 AviQle FEie AR B ARSAL IEHolATAL A1
ol 21 A2 veh Al Yok 25 B ot 28 2™ E TeotaA A Ak
AejHo] AR 729 A47HHcash cow)7t o FTHARL 17). 2A 24 AAZE WA= 3lof Aol
A S29o] glod AEom dHreR ST, Eok S 7iA FE2 Gl YIAE Z2EE(Nest
Protect) A& % AHIALE 3712 SAJE0] ARARSONAl B2 23S AL Qi 71 AUz 87]0A
7MW Ol MER ATE 7SS ot} =52 JYUg vl BAsAY gl Blse
il os gAQlE AEL AEARE ALSiA AkEelal Jint.
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BoH} XL WYl WA ArRiS

AR AR AL S8 AE 4l 3A 7% FA(Technology Push)@F A E(Market Pull)&
UrojAt}. 71& FA|(Technology Pushys #4558 AHSHL Y AL 714E5S ofDA 31 ALgAolA
Y £ A8 & 4 Aol ot TRloRRE ARE 9, AR E(Market Pull) APgol Aldtsl=
AFES Bl AL Aok Qe BARES ot 11 BAKES didote Wos Agal Aulas
RISk AL ofnjeitt. A2 AEHE Einteractive) 71&, 232, U34S, HIOIL, IAA 0], 2Jg7oro]
XA 7% Wo] dojuhA 7189 Al EXTh: 7|% FAF BS AP gl 9% X2 Qlrt.
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BASS ot F B A3AA 150 vl JHsL v B waHel 4anse
A3 Qlrks A O S 24)

a7 24. MBMA| =7kS2 HiCo| s

unisa

Critical

water shortage
in Africa

RS/
e )
N

Ry,

@ Critical level of water shortage
(. High level of water shortage
Moderate level of water shortage

vfete] viz QIFs) A upA A fs) W 22 thielor ste AB3AIAIS] FEEC] HaFt 121
I52 7IHElE ofolee &S WuA] o™ 25). vhd Eo] #5344 Aoyt sz mijd |
2 gefeiof st o UYolrh dhdQl MY BE0 2 ol RoiA W WA Aoko] W APAIAS $Ist
2 AlE=0l T5 SN dEAQ 88 AR BlelZ AEE(Life straw)' & 2L A0l AAJske
71830 Ade FEFste] vhd & e 7led 287 Zlol=t HistEolde Akgel E7Isi R HEH
Q-drumy'ol2kz =52 7120l e Aol &4Al =2 Hob A 7 & =S tiAilE SilAdd
AZoIAGE o] ESt sl FEE AlEOICHTY 26). WA, i 7S ARl 2-83sto] Hgtrlo]
el AAT =3 o] FE7t 2199 ofolgofA E4A MRt 585 olFe ¥ Holl= ol
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A HigtEel e HEFCIR(NahH &2 o183 A7|oUAE AstaL EAPA7]= FAI.
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73 28. OfFOA[AL] EH=2iot HIEE| ST ZSae

©® 0¢

Seawater Sunlight Fresh water Seawater battery

oo A HIGHES] Tpale} HA] S 71&o] A-gEof AYito] TG Tl R HIE ] gloH
£3], ofdlofolgo] Abgs| HEF ARAL QlEjH|0] A0 AR/ Il TestHA] Ao TRl ]l
(29 29). FAIZ O ofFobA| A9 Ao T4s} APAEHS HojFE= LED AGA 0| (indicator)7}
AL, 1 RiiEoll= LED 2GAE Tl A AQA|7E BAE o] glom, WES] il LED 2837t
Eolols 9t FRE Hof Qi E3, HintEo] §4atEs IgoA HintE] Eof U & e Al
Rofgt de2jopt vlo| A Astol= UV 2lolEV} s3] BE sidol Y1]ska it

J% 29. OFFOfA|AC| AMZX} QUE{HIO[AL}

Solar cell module

LED indicator

(4 hours until
desalination is finished)

LED light switch

LED light for
use at night

Seawater
battery module

By UV LED

(Killing the bacteria
in the seawater)

Seawater
Desalination Zone

5 liter water
container
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BEQ 53 /P SIRES $o| B $42 Wot W of) ol Siete] Y Hopg e 5
4RI STAE 0] BT BE 4 viskEe] ©abt AR, ofF BES 1 A4 T2 447t

B3 =50] Hof WHE AY7HA| ofolgolA A5E ATAHIH 30).

e

desalination &
full charged battery

4 _/
o Taking off the upper module and drawing seawater 9 Putting back the upper module and leaving Aquasis
with the bucket. out side for sunlight. And the LED indicator will let

the user know when desalination is done and
battery is fully charged.
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J8 31. OIFOMAA ZFFYX| AR ALIEIL

0 At night, taking off the upper module of Aquasis. @ Turning on the light and hanging the upper module
in the house.
[ =
4. ORI £3

ofolgo] B ARGANY HHE 158 91 715, AR 230 B2 Alke ol g g grsiet
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2 FHE 232 S 53, F FHl9| TR ofolgo] AR Fofl Arz 52 HolmE A%
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23, @S ket 287t BY e ol olgs ASthe e 7R HRI oA =
TRIZIA| 2 gt - WS A S0 Sl A8shal e, 7R omE (I 29 22 e
ghoby 7HAS PSS AL
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E
N
71 M2
o o
N— 0
hde Al E
YES
Y
el )IE A

EX 1 7|mCjor Ak

g E9 v|= 7H7|A2 8K Carnegie Mellon University, CMU)OlA1= #9] 43(@%, BA)l
ute} Aol B2 ogA Alsk=7e] Bal T 7K 7HdE 5o IR HRI AAATE SeiitiMutlu
et al., 2000). CMU A9 &5 4BolAe 159 FHYLEC] ARoA 298 Hola Aoy
HA9] 4EE olEY st BA ARolMe TR ARERSS HolHA #19 A3 wEoiui L
Sth= ARRjTS AE 712 R sho] o 22 A WA 7S ARl

L 7H 1, S RN REI ASXISEHs RIS Y TN 2RI ASXISsHs ARIEC 222 FYNoR
QIAJBICY,

223, e Ao Auaelw, oI, e AFAA Y HolAw o uyst,
uisEstel efefelis A8] 219k10 AR Helche A1l o3t of2ol Wb o] A gender difference)]
#e Aslat dvs B % A e AfT

L 7Hd 2. OS2 20| ASH SH| TS B U YN

2 1ae Zap) SI WS Tl A4 o] et HRI A8 A ol 458
71" (baseline) 2.2 A3t QI7F-2 5 A28y} v walth & B ALoA A5 d% 13t AR

Yol EQ0 oS ST

rlo
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02 222 e QRIS STSKS : HRIQ TRAT o3t

=

T S SlA, ARRleh AtolA BreiX Q-Qltt A5 ARE-0] AukE AjFsto] 7|4 02 st
Q-2 R AT ARG o Ao} UE=A] Btk AY Ad} Sof tigt A ol i &
7|23t FEYo|| st S % (partner desirability)2} A¥ AL 7F FAZ A A(positive affect)?] Ao|&
Ey )

APE oA A FFol wet 2Rl et Q149 AolE EHlltke 7Hd 12 sk 205
A 7 25 Sohs ZEE A AF ot S FAHE0l SR B9 F30 O B2
FFe Wolth

Human-human Human-robot
]
— 6 T
= T
B |7 ; 1
L
3 |
= BN
o 33—
Z
d 2
[a W
1
F M F M F M F M
Competitive Co-operative Competitive Co-operative
Human-human Human-robot
1.00
0.75
0.50—

025—

e
0251+ l_‘"_‘ l
-0.50 — 5

-0.75
-1.00

Global Positive Affect (A)

F M B M F M L B M
Competitive Co-operative Competitive Co-operative

Participant Gender [JF M

£X : Mutlu et al., 2006
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CMU S752 49 ol 5 ol5ol 39l0] §30] & J9L Wokd 0}98 229] A8l4] E4]
o WEW] WEoe shskn otk @) Lol Rk ATAEY] TRl el el st
it Aol Se 2RT Sushe B0 §3e] webd 230 4oAE AL thA TiRlso}
sk et Eat A8Ae) BA@TOAE WA, o)l HIME FHstel 220 448
o A SEA Al Ak SR 5, ol4a 4SS 2R Telo] e SR
7123} Hlelold] AAH Ao $HE Folok e oelaich

2. HRI G+t =+

2.1, 422 0|83t =%

A&(questionnaire}:> EF3FE WA 02 AY Fojxpe] whE-Z F4sl7| et AEER F4HE A+

Azo] A A vt Bee] ERULEE e ook st AY ojalrt
Y-8-2 olafol7] #19ioF gict. 1211 AE-2 ofd Aol tigh AR ZAF HHAIE FotaL AlofA] 719 et
ATzsle] o5t YRS Folr] 4] Q7| hEel|, ARols AlgohA Ade AR HH Hol7h ARgEojof
gttt AF oAt ol IS AA THEold ARolA AAske F2oHE RS AT AN B
127 "ok AdA = FARAE 913 HEDE ol&sto] FhEolX

2) HM(Scale)2 E42 TS 013510 HYslet HOZM, BFH X2t H&S =2 FREHY, F5NE, ST, 2T, g 12E
2 QICt UHH 20N E5] £ 4 U= HTE 2HE HT(Likert scale)?lH| S26HALE SOGHK| Y=vte) HEE bH, 78 SO=2 125610
MESHA| SiCt
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02 2X= SoiM RIS EFolct  HRIS| Tt gt

No. Questionnaire items Subscale
1 I would feel uneasy if robots really had emotions 52
2 Something bad might happen if robots developed into living beings 52
3 I would feel relaxed talking with robots™ 53
4 I would feel uneasy if 1 was given a job where | had to use robots 51
5 If robots had emotions, 1 would be able to make friends with them” 53
6 I feel comforted being with robots that have emotions” 53
7 The word “robot™ means nothing to me 51
8 I would feel nervous operating a robot in front of other people 51
9 I would hate the idea that robots or artificial intelligences were making Sl
judgments about things
10 I would feel very nervous just standing in front of a robot S1
11 I feel that if 1 depend on robots too much, something bad might happen 82
12 I would feel paranoid talking with a robot 51
13 I am concerned that robots would be a bad influence on children 52
14 I feel that in the future society will be dominated by robots 82

Index  Subscales

§1 Negative attitude toward situations of interaction with robots
52 Negative attitude toward social influence of robots
53 Negative attitude toward emotions in interaction with robots

&% : Nomura et al., 2006

2.189] HRI AR ol ARslafst AtollA 7 7]E9) des E83sh= A7 =7t shd
HRI @0l S5 A2 7Ndsks AFARE et 2500 it #84Q Bles 3745k A= (Negative
Attitude towards Robots Scale, NARS= GAJol|A] 253} A5 ARE8-S who g Ag2Ql 9918 24|
el 7t ARoltNomura et al., 2006). ¥+ Ryukoku University2] Tatsuya Nomura©l] 2J3] &0z
Ag =L, Foj= HYEo] dg 2o]i Qlth. NARSE 3709 T4 SEAY] 7842 HEg
S5k, A 2RI} JeAgshe ARl tiet sEA] A "k, B4 2R ARlA 3l
ek SEAS] BAARl HE, A 2R3 AoAgolA 259 o] tet 9] 442 Heg
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2.2. MHtls= O|8%t &4

AFAEE BALEE B3 A oA ¥82 2ok e E&s|= . 7yt University
of British Columbia®lAl= P/l iejdl B2 o] A= B4 dare|sy) 134 92 25 29| F=
B4 darglEol 47 A8H 25 T A Yol tiet A Foiate] Bt A4 Al (physiological
sensorfg &-&5to] ZoIAtHKulic et al., 2005). B2A A(HT L5, HF Al 0 S5)=HE
A Fojare] 244 e S4stet, Aol ued 2R A A4 daEse] A8 =R
Zo] Aol disiA Ad oAl Eobo] dala, ARedE B =719, sl Eojthe 2 S5kl

O:li

-

w

"

Awerage Surprise Response

Aorerage Aooety Responoe
in
Average Calm Response

[ T
[ Sade Plarner

FPslow PPmed PPiast RRslow RRmed RR fast PPelow PPmed PPias Ritsow RRmed FR fast PPaiow PPmed QPTlnsl FR skyw FRméd RR fast
Trajectory Trajectory rajgctory

£X : Kulic et al., 2005
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02 222 Sai OIS BITSICH : HRIQ| TR o3t

= RWTH Aachen UniversityollAe AS2He AR Ql7ttk(human-likeness)o] S71d4%
7] T oA uhg o]&(Theory of Mind)3)3} #HE ti:|n)do] &/Askd 02 K ol 7|54

7] 58 GAHFunctional Magnetic Resonance Imaging, fMRD)4S o]&3sto] 451 tHKrach et

o Uncanny Valley o Healthy Person
T
= Toy Robot
(=
S
g Bunraku Puppet
'E Industrial Robot
B
2>
£
< .
Human Likeness 50% 100%
Prosthetic Hand

EX : Masahiro Mori
o7|A Q7RSS (I% 6)9] B35t 247 |(Uncanny valley)2} 34gio] =t 240] K] QA=
QIZto] 2| tfsf| L7l STt S7RIT= ot 230] kS FARIAHA How QIto] 2519

sl =7le =2 298 S7KRIT.

3) O3 0|22 EfRI0] Lt THE g, 27, 473, 2k, 3 S8 7ML UAThs A2 Ofalishe 52S Lol Xin AHE Hoirt = AE2
0f5 OI20] ZHEIACL
4) SR HHE WS EX[6I0 H 232 FFok: 7180t
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Computer Partner > C

Functional Robot > Control

Anthropomorphic Robot > Control

N

Human Partner = Control

Pumanikeness | 1o b shepe, 1 10 human shepe humardes shape, batn.
| picenvebin buon  Budton pradsing with prssing mith humanlio
| pressng arttcralbands hands

@ AP

ZX : Krach et al., 2008
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e A AdE 285t JAREY B0 = IR ol IAAES HIAA FH O uhE
ol ¥HH tiHud Yo = vAE Aol THEHIAH.

o[gg]o} Istituto Italiano de Tecnologia®] A2 2RI FTA-GoA Q17HY ARRI/IA| ¥Ej&
Toke dlof YA % (Electroencephalography, EEG) 591 AFA e A9](Event-related potential,
ERP)>E Z7519tHKompatsiari et al., 2018). ©] A2] F&2 AJAS o] &3t QI7Fg 25| FoldhrF7]
(attentional cueing)oll Tt Q1719] &5 BEE A|7H} ERPE S0 24 QI71E 259] A4S o] 85t
F& FA(oint attention) &= YAl gt HA-S AAlotAt = Zlolth

A ot s ik Y =R At A Aol dishM 23R k2 DA ED HlEA) YERal
ERPO] disiA e fFash AlA TAolA 1A o TAET Hhgo] wi2A dofytgo] Eelxitt.

6) ERPE O{H £ A=2 HAGI%S O 278 AR S Ldisl= H9] T71N 2#&S A0[Ritt. ERPS SalM A5 RAIRE SA LEHLEE 9|
Meligs HEE 4 Al

2020 August vol.6 no.8 49

(2]
=
=
s
=
off
M
2l
7t
=2
EII'
__'.l.
St
c}
H
R
|
9l
Jél
2
g
o
o
3=P




02 222 SN RIS TGS : HRIS T o2t

ATHL ofaiet Azl tfal A HoixkSol IRkE 2ol WS Aol Wolsirks A0 SHsiR:
T 29 AZ-QRE Aol Aol A4 sl A2 4 gidekE, ke S ATl
ARE derhe 2R 220 A4 B5] SR SAH etk 2ake gl ATRE olse
23 THT Q9K AT AL 09) SAIGH ARl HRI AILRIE AR 4 ek egeieiet

Straight-ahead

A
-
Eyes closed
2@5 =g P3, P4, PO3 & PO4 N1
u i
= Rest [neutral gaze) -1
500 ms

Gaze behaviour .200 &00
prior to gaze shift PoaiF
2000 ms

Straight-ahead

150 ms - 230 ms
[~ S———
-0.45pV 0.90pV

= Valid == Invalid

el Lateral gaze shift from
- eantre to laft or right Down
500 ms
: S P3, P4, PO3 & PO4 N1
E
- b Letter on the
N 4 T screen
200 ms -1

Time

150 ms - 230 ms
[ ]

D455V 0.90uV

Valid cue Invalid cue
F -1 "
2 l -’; | Snll:m position -200
L until response
1 P1
(a) HAA (b) ERPA=

EX : Kompatsiari et al., 2018

N
w
40
T#
=
=
i
=]
olo
ron
P
oA

WARLES 0|83 2 AHONH A ofe] 71 MskE olgsh] o] Qkie] WS HdoE
25t dole RS, ARA WRe e BHole AEst RET Suo] gk olje WA
S5 S A% UEARS Te ke Bl QA SRS B8Y 4 gl oleit Ause
59 G, tlola SOmRE S35 4 glov] 2R3 ABHEIE Q0] AT WSS Wl
webd AAztoR BAY 4 JEE

6) F7& MAlE QZIo] J0| RAGI| i YEE FHols WMS et
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. = = 0
ATEY] AEE AR AT AAE Aoz}l sheKSalam et al., 2016). )
2h
B . . [e) = =
O AFEE Y 1 A7 ARFe] A (personality)ol] T ofE A 7H 2R(AFH, W) g
- B0 = =14l = g
 EAU(engagement) = A=AIE HRI AR S BASRAL siit &9 IE(QR-R-25)2 i
o
A9} AQUSRE-230)9] At BYo] ot 1§ BYol FAstctn FPYsck
T . = = o . C
@ A A9 AFE2 YIYEERE Bt} k= AEE EY(engagement) T} JZ (personality) 2= g
- 2
Aolstect. 2
t
&t
7
=
[ Type [[ Acronym Description [ Dim. |
BOW-HOG Histogram of Gradient is computed within the box bounding a participant’s upper body. 64
= A bag-of-words representation is then computed for each participant.
2 BOW-HOF Above is repeated for Histogram of Optical Flow. 64
= B-ACT Body Activity is measured in terms of mean and standard deviation of the body bounding 2 )
T box center along horizontal and vertical directions over time.
o J-SPEED Joint speed is computed as the distance between the joint positions in consecutive 84 E
frames. =
MA-NH Motion Average Signal Normalized Histogram in 6 bins. 6 =
MHI-STATS Motion History Image statistics (min, max, mean, median, std, skewness, and kurtosis). 7 =
MAI-STATS Motion Average Image statistics (same as MHI). T aff
I-QoM Image Quantity of Motion is computed by counting the number of moving pixels in 1 S|
the motion average image normalized by the image size. ol
= P-RO Participants” relative orientation with respect each other. 7 ;}
E P-EDIST Participants” relative distance. 7 %
E RO-ROBOT Relative orientation w.rt robot, 7 =
E_ RO-ROBOT-NH  Relative orientation w.r.t robot Normalized Histogram. 3 =
3 ATT-R Attention given to robot. 1 ‘:rl
= ATT-P Attention given to the other participant. 1 ot
ATT-U Attention unknown, 1 Ct
G-QOM Global Quantity of Movement. 1 ok

(@) vldol 5o A5 25 A3

H
R
|
2
b
=
[5)
2]
g
i
of
=1
St
=2

(EX: Salam et al., 2016)
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02 22 Sai QIS ETSIC : HRIQ) TR ot

@ gloje] epdly U Al 37} 10789 B7HHKrater)= $4% G4 SHollA Hogh A1 sfgok=
BEHEY, Aol ZPaENE skt 2PEEolZi= A9dE annotation(E-2 coding®l2HlE h)olfal
Bt 29 22 7Rl 29, IF B0 E TRk, 79l &9 2P EngagedEURD, Bored*IF3H61),
Interested @& ), LikedEolohs) /M, 5 29 P8 Similar(F For7} 257 E<0sAY
5 E2U5HA] ehs 739, Dissimilar(F oAt 5 o AR 0% A9) 7= Al 449

.2 Bxtroversion(Y&F4), Agreeableness(F &3, Conscientiousness(A43}), Neuroticism
(A1744), Openness(&23h) 57HA 2 ot BAA 2F A& FAKIntra/inter-rater reliability
test)®F FA annotation®] P A AR o|FoF=A] AFStaL PEHE HlojE= o]
AA EUWW Z&H

@ B4 & . (a9 9-bpe} Zol, A1z 28 (Visual focus of attention), FojAe} ZEo] o]F=
o Ztt, ZolAES] o 7He] A, FO] AW, 2AY, B 52 S AFH HIA 7IeS ol8sto
-7—%3}9&‘3}. 7t E4L (A" 9-(ape ol /i EAF 1F 542 Yol

@ 2Pyt 255 B4 7] A 4 (OE 102 44 9 S99 AEr w2 542 FEtt #olo

A9

g £°1, WAl 44e 7 2EHe] 4288 ARoIA ATT-R(ESRC TS F+=

£x92 gA(EX) A9 A Holrieh o) A 243, JaHel 44 71 2Eate) 45AG
Aol ATT-PHE U8 Foldo] TS Z= 499 S42 AFAEX 442 48 Folaet
29 A4S Zerh A4 ¥ 4 Ytk

@ 4A0] e 371 24 : 2 SACHS, 18) Sero] A A olEshe 371 BHS st
el B2 A ol 57H) HAL ofEsk Q9l0] Hiv, 1§ S5 4F Wl 442

dSste gl B gl Aoz EAHAH.

ri

H|

7) 2rad

AR QIS5 afg0l QS FE| FES 0i7|= GI0|H k3 ZI0ICE. Sorbonne University®] G172 OIS ST A3 F7IXIS0| 224
X0tz SalE YN A ATIAS0| YR 42El= YHs 2R ASAISH 0] 0| 202t /t=2Xl= X0|L. HiolE
#2(Annotation &2 Coding)2 HRI S S0A ZEAT0A Qe OHEO A HEGI0] SHAZME PloliM Algoke RO,
YRR AR HAE O B BYAVE SLUSH =t Fog B SfATst YHE0| M2 20 Lot LXISk=X], & HIO[E7 YEds HY
HAE EIIEXIE HE0ls Ao,

oﬂ_l",ﬂor__l",ﬂ

8)

t)
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Feature Type Extroverted Robot Introverted Robot
EX AG CO NE OP | EN EX AG CO NE OP | EN
BOW-HOG | 0.14 - 016 014 019 | 0.14 || 015 016 015 015 016 | 0.17
o BOW-HOF 031 019 018 017 017 | 023 || 0.24 021 021 015 017 | 0.24
£ J-SPEED 0.17 - - - - 0.19 - - - - - -
MA-NH 015 015 0.5 - 0.17 | 0.18 - 0.19 015
MAI-STATS - - - - - 0.14 - - -
. RO-ROBOT - 0.15 - 0.18 0.4 - -
Q ATT-R - - - - - - 0.16
= ATT-P -0.17 - - 0.16 - - -
G-QOM - - - 015 0.15

&% : Salam et al., 2016

@ =Yl izt ER0MA &Y, 27 =9) : 52 54 RS 7L EY5 EF75k=H Support
Vector Machine(SVM)# Random Forest(RF)E ©]-&3}%ict. SVMI} RF= 25 7iQl EX O 2 HE
M U BRotetl 7M 2 g HolFdth 15 W AT Aol o] 2L
Aolghs Mz AT o A3 At RF= 719 SR 2R IF Y &5oh=t 7F8
2 452 HoFlth
@ 28 9982 2719 2F &Yool /Rl E}lole FFE vE ACE Hot IF 299 584
7Pog AFE ARSIt TEu 719l E40] 7l EX19) IF 29 ERohet SEet a9lo]
A& dEstedole 71 E40] SE8 a<lo] 2 & UZ2 HEth dEole dAIAM 54
F2T ) 71ed AL A & e A 123, A RS0l AHle] EUFd 4R
FoIA o A B o et EFet A A7HE0A 294 AR 2pEE sleE
ot td A= A A5Gt
AL AR T4 AAQl 7HRtERE A S A BAsle] ST A4S digshar ERshAt
SHIth o] A= 7IAIRRE S 7IHhe g sk Ahs 24 HAE B9 7HS FHoke S Btk 7%
AME o] &3 AFFA2 ofF] 714 Fet ARl wetd g2bd 4 Qlold FHE WHES EASH
3L, tit Hlo[EE FS5hs HRH AR S 24 2AUE 7Y BE A0 tishA AESHA
AFEE AFsHA A5 AT et ok
22 HRI ¢ Sorbonne University?] A2t o] 74k 714te] 245 £4] 71es 7idskal S8sh=
757F BorA| AL Qitk. of#]t AF A= HRI @77F 229 <14 9 A5 Aol fAstA 24 4

=)

o

mlo
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02 22 S QRIS S0t : HRI2 TR o2t

YES el o $8 1T HolEt HET HRI £40] 488 Guze] 22 94 2 A5
7%l 44 289 4 9] WRold,

HRI @7 2329 914 2 A5 7168 A get ohfet tajel d7oIH gol B,
The Aol 250 7t Tl Aol HRI 978 A3402 B83Ke ofe} 23 4% ARl Asiiug
stk
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CIxt!

Wit 8ol 7Rsat 30| TRl 2o] o) TARle] SHE onjE 24 9k Ale), 45Hg,
ABl, FHEE 5 0] Holx] She 8RR TRl 8RR Taske 71 s Zeic
23 TAR1e 23 o] sgHel adlomA 2i 7149 344 WAL ohd AEug ol
239 o, e, Auls, 4TS B4 59 PAe eak 2o 1AM 7, &5 WAUZ, A4
A28, 4580 Badt Q4 A5 714 52 AR ds 220 7144 a4g Az FH)
S GRS AT 4 oAk old SR BAS 1 BA) 7141 458 A5 54
O TRl QAT FESIL TRel A4S BRI aQostt Wil v1é T A5, A@snt
s =2o] Bdg 345 w4 ot

239| gRelst 7147l Slof FolRT £a% AL AHeA 40 Bolth R ol 48R
B4 TAIA) 23 A el ARg QlEAd @ A2 el AR AvsknA St

1. XI5 Cxiel

B2 A5 HARGK: e IA F VKRR & & 3)\‘:}- A= Al ATe) F8 RARE i
Z5o| Q7] FET FASHA B A5k= HPHo] Qltt. ol= ARRlHe d4E
53) ¥5] A ukg o] =(Theory of Mind) -Cﬂ’A](Consciousness), 284 AMA(Bthical decision-making)
9] 7gake Qite] B4 Bs AR TR ) AR Wolth EAle B Aol A igske
Ik QIO AT AES B4 & Q9] F5Z BEY oA BE A tARIo] A85t= o] itk
HRI AFAREE =917 42282 BEd sto] 22| 252 UARISH: AFE T2 F3%h o=
AREAL S 2R S YoMl & 4 Qitk ole A7) e AeS UER HA6l HEYske
WS AXA| QAL ZHo] AAE ARRA FoAES 5T 5 Qe Z]“ CARl AtE 3= Qi

HA SRR Q7o) EAT dE S 7IRE A BRO X 1%t AHEIE A7t =

University of Hartford G782 QAE 214 GAER8E T 4 = =5 259 As(Case-supported

2020 August vol.6 no.8 55

DOLEH oodo

omy Ntk Bro A M

(2]
2
=2
k=2
=
=
o
|
A
o]
—_
?_I'
k=2
—
EF
(==}
?.
St
Ct

no1Q HoxfonH 10— ;T




02 222 Saik Q1718 BIRGICH : HRIS TR ofgt

principle-based behavior paradigm, CPB)< 7H#}tHAnderson et al., 2018). ©] 252 =Qloj7|
EoF AI7HE dEjsE 8 BX 98 gttt 252 oS B8 oA ofF 7R JEE FAskE,
HiEE] FE, FoF €, ofs, o7l 59 AEE FEeth CPB= of=et o7 HHE FolA & o=
77t 22 B2 AgH R AERitt 71, CPBe 259 ufjefg]o] F5o] "oty 2XoA FHAE el
OF 7hA] e S AR TEu, BoF 4F Algto] HH CPBe 229 Hiee)rt &4s] 34X
AT e 2R wllofA Bk dele 71A gtk

Training
Pearcept/
Action Pairs
|

b
1

Action Matrix
Trauning
Examples
i

Action Matrix |¢= ety «{ Decision Tree -
= Sorted Action | Emicas .
e List Proraci | AAction

T
i,
-

Parception
List

.‘ ;C

.—"—”4

Tradning
Dilemmas

(a) Case-supported principle-based behavior paradigm

£X : Anderson et al., 2018

56 Convergence Research Review



ojflolli= HRI A75 &34 A8AR] 52 W& EA5kaL 11 25 o]83to] 239 A5& +dgt
AHIE AEAE A& Advanced Telecommunications Research Institutes F2 F34A0A ARESH=
Qh 250 B3t AFE st ol ARolA 1A FAAY e wAste] 1o At MY
2RO F3AE AL dAste AFE FHsHLiu et al., 2016).

(b) g1ZF-217F A &4 B(n2)-FH )

luster ing from Servi r .
Cluster 35 (Moving from Service Counter to Canon) 1 oo s ol o pls —
of 1028 differens &
Lisbtend Location ., 28 lenses available for
. 5‘"‘1’. interchangesble lenses e scamaer”
A 5 Locason Panasonic sl
“whiat does it has 16
L dillerent lemses” . “well you cam vise 2% lenses
1 *& with this camera o you
probably cam shoot any type
of mages you are looking for™
Typheal Uliierance “weather 28 lenses”
“there are 28 dxflerent o =ik caly il o 1
, | | interchangeable lenses ol e e
| | available for this camena™ compatible Jens with this
camera
Dot e —- -
i "

(e) L3} &

© A4 944

£X : Liu et al., 2016

o] A (1Y 1% Zol A 22| K52 TARIEI0] P4 AT HAY) 45AEE TS
ATHE (17 12-@) e o] AT FARE B BAS TN, 17 (12-0) % 2ol A FoiiEe
Bt} 242 AU 1A9) 4L s gtk DAY GTL SHe A Folt 53] 54 Ay

AEE 2 14, o AlEel S 71 e 14, A B0l S| Yoke 149 3714
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02 222 Saik Q1718 BIRGICH : HRIS TR ofgt

olf FAEZ thZ AF IARE olFoh=ATY 12-(d), ofF HIE FURE=AKTIE-12(e)), ASA-E9
AL ojmgtA] 5ol sl HRE wF Alste] 24ttt

ol B4 AWS EUYE naive Bayesian predictor 59 g ¢12|&S o]83lo] A g
AR A7HEY P52 BdYste] 259 F5 A5 TSIt

(9 13-(ap= A A8 S AA et He 228 A S40M AHIAsE sPstes
otk & AdloM= & b A WSS 2Aste] ARA Bl 2RO BF Alsel fésithe
Ze ASHAKIE 13-0b)).

z

z

100.0% p<001 001
90.0% = #e
£0.0% I 1
g TO0%
2 60.0%
£
S 500%
£ s00%
£ 40.
~ 30.0%
20.0%
A0.0% 76.8% 76.4%
0.0%
Proposed Without-Abstraction
CONDITION
ASR correctness B Behavior comectness

(b) HRI 4& A%

£X : Anderson et al., 2018

%=+ University of PlymouthoA% Q17H] A= (Guidance)2 A3 22 58t &= Qe 259 A5
7Pt ItHSenft et al., 2019). ©] 9782 SPARC(Supervised Progressively Autonomous Robot
Competencies)2t1L k= QUEHE|H 73lols 7[9e] 25 252 HARIGIIH. SPARGE Rt 4o48-2
e 24 9 mddets S AXNA oL EEdEE AFES SPARCTF AAE QI7H ARSI
s WS AARIOR S5IIes: A5 55 ARSI SPARCTT B B58 AA| 500K AoAkEdk=
o] ¥Hg3} SPARCZ} 39t 259 whgof gt ZA=AKSupervisor)?] A= 27FA1E SolA ARl

JA(Social policy)& g5 4= itk

58 Convergence Research Review



AL

(@) AH3% B gad 919 AA-2ER 224 44

[fe_'n_.-} P y—— Select action and related Executs
e : features on tablet action i
Yes yr=1 ‘fesT
tot i B r=0 B

Update policy
2&; Select ) : Infer -.I..-- -.;.:{-.-...-- - ,I i III I.I v
. No s' relevant to & Mo | undate threshold
r= -]

Compute similarity &4 Find closest instance Compute expected -
reward ria) for o
= cach action in A P<mazgfa) > threshold —

Alg)=1- B #o) m argmazees(z) | | #o)m Al2) -r(#) Plagdoxsio—1
*Nu. stop

(b) 8§ AeEl(Action selection) ¢ eEl<

£X : Senft et al., 2019

(I¥ 14-(a)= 8-10419 ofdol5o] & ufiflof she ARl ofdlol7t =5t AYS S8l el
ste Adolth. ARl waAks ofdol7t AYLS she &%t FH 252 SoA ofdoldlA A3 A=E
e}, SPARCE o7l ARl tisiA ARl it 252 S3A ofdoolA] Fofof ste 203 A&
R0 wpALolA WA 34 vhaoll A At Ao At A4e st (A" 14-bhe
3 wpAet =5 AojofA SPARCTF 3 AEle & 4 =S dshe ¢TSS HojEt
A2 SPARCE BARY =50] Foidl et ¥dd de52 ke B4 ohh, Aeagat
T 285 F5& AdEsior sle A= skastAl HuA 259 AR Ake/do] 371 Hrial ettt
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02 228 Sa Q212 ETSICH : HRIS) HRAm ot

EQ, 2RO] ARRJE AgAdol SUIsEA ARl weAt s AElE 2AsoF she FE(Workload) =

AA3] EolEe 2FE A

AUEfHA AR ARBAZE AARE o]8she dd9 JoAEs sk Adlolth. 222 doly
ey} vl wsl Bt Jo Aol 7issith BRIt AeAkgo] st R JAA o R IEHA HAklY
JrotE e A4S 238 9T Sk itk 18 ER AHIA gRjolus AoARgo] 7t BRE
Ndshe IYolA Foage oA 2stLA Sk B3t ARGALY BE whEol digt Aelt ofsiE
7|22 2R 42AEe gAY et Sl

QX Toyohashi University of Technology®] A= AREARS] ARE =7} 289] QAE M TRRI0
et e E A2 HojEt(Yamaji et al., 2011). AF+go] LS 287]E 252 vheol goid
2)7] A Aot 27|52 olSdhe Butd E3E, 1121l ol 5olHA we2 SEAYA she st
FERER 0 ok AFELE o] ERZ o&sto] (IH 14-(a) e} Zo] 27FA] 270 tisy 7t
A oIt oM 2871E 2ol ‘27182 AR, ofdol'E I3 olsoleR i
uiet 2|71F 2Ho] ‘A7 |Ee ESARH, ‘27 E T olsoteE sigie WE WESI: o2t
AeS 23 o= ofdlolEo] 2R ‘AY|7|E HoldEhs ' E ofd oA HEsHA ofsish=A|
7] A

AT 2715 2RO 2718 o] 7He W% Fe/d(Accordance)-2#7 = 2#71800-Z ol-85t0]
2715 20| AY7eZ EEAY: BE = AdVIE 27|60l "orgel & e (metaphor)E
7HA AL ARSI ey Al 23, ofdlolgo] A71E 27|54 Ee FUE WL B= 2471
50| ‘AH7|'E | ‘EEAYH ol5olsiE Wit 2Ad71E =xo] ofdol & FolsiE W ofslolE>
27180l 2715 gA Bt YA AEeks tEA ofdoleE Zio| ‘AHVEe E5

o} sofetebt oz shAslel 271S B F4S Sh stk

o2

m
)
Ir
H
i)
tlo
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(a) A& o= A<l

(b) ool 50| 28 28750 79 TE 40

£X : Yamaji et al., 2011

e

o Q17 ATE % 74X ZolA ABIE vk Ak Shie 23 gRolis A8 ATE S
230] Bxo] Hafol 840l AME A2l osh Qe TAjSlS Auaol itk Hold E o
S 2drle 2dvlEel 7 YalN ASE 2REe olgd mHd whiEd|d(mobile
manipulation) 7|01t} 247]8 SES HES: tjslrle So] MEe) 25 7o) B WasiA gris
Holt}, 2% Zugls 22 AL 220 drrz A8A} HES sl a5 Fohje AA
Faofol shl, 74 22| thaela 7]l tiet T WA ALIHIHE HL AFgAI]A LEYE
232 SO QleAlo] tgt BAhE ] ojsojHof gtk
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02 222 SN RIS TGS : HRIS T o2t

o

ek Slo] 2e71E 23 AR go] 23]
Qe A wid el FHA FS vslel] YL TS s ThE 22| ol

HEAEe MRl JFL FILL P52 o
A

N

ARl AFAE st o Avfistaat i

¥ University of Glasgow A7ES & T 25 Peped 7fdolo] Qe Aol Aol ofdolE9]
& A7) BE 3o AL EUTHDeshmukh et al., 2019). AFEL ojFHo|E9] SHAFA ALE 9} AJA}
A & A7 182 oA A=Y oF 25510 35 A0 PepeE ARSI AL offlo] 10082
drdos APHU= 252 ofolgo] P AR & &5 AeAl, T 7] A &5 AUEA, HIFE
WA &2 RUEA G TZ A3 06Ut ZXS LR F ololE2] BE HIlE WSl 252 285
To] 5322 Eelskal

AETh A8 ol o] £2 A olols9] 471

58

(a) 2% Pepe (b) ¥= HxE
Parcantage u Pre-RI % = RI% m Post-Rl %
100.00
90,00
80.00
70.00 65.45
60.00
50.00 42.75
w00 298 3551 3542
30.00 24.18 21.74
2000 10. as.
10.00
0.00
No Hand Wash After Mo Hand Wash Hands Washed
Toilet Before Meal

© oldeolE2 = #7] P& s}
&% : Deshmukh et al., 2019
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0] 27HA] A= 2 5o0] AlFotalAt sk BHE 9/dsH] 913 AEe AAEHA tRRl Mk

3L AREARY] s HSEE Boldlt). tholl Avlishs Al Qltte] Moshs oAk AR AR ZARHY

ZES LSt Aol

AE University of Tsukuba®llAle =919 B T3 2HES /dsl¥Ed|, o] 252 919 B3y
A8 Hulk ofg} 19lo] o A AlA| HeE 57|30 E & 4 Itk Piezzo et al., 2017). 7]1&9] AR
ER A2 HYPAC] YXE gofelal A9 ofs ARE AXlste ¢arElE /gl S0l B, of
Ate By 9 Aol 22 200 tigt k219 AS % (Proxemics preference) 78 HIFLE
ERZ st
1™ 17-(bpek 2ol 5714 229 9Ao] tisfiA ilo] ALshs HAIE ZARINEH e B
d 2X0] 2, 3, 4§19 9JA|o] 715 Azshs A0R YK 17-(d). (I¥ 17-(ch9 Bite
HoIgl, 57] 5= &+ Intrinsic Motivation Inventory(IMI) A& Z3}o|t}. o] dtof Zofst s
He) T3 2Fof| oigt IMI A9 Z4A#Q EB/I(Enjoyment/Interest), R/T(Relatedness/Trust),
V/U(Value/Usefulness), P/T(Pressure/Tension)o4 2% $8%7F =& Aoz Vet

A GARIS ARSAF S 22 o] Slo] uhe $83F FE2 AASHAL Qich. 229 £ 9

J2ARE-Z AR ARSAY] WSS wols W R QIEHA ARl A7t RE: AEHA HARlE

ZRO| AL BRE AT FAA AP A sfFstr] hieol AFCEZMNY] 2R TS 5HA
e Qelo] 4= Qi

r-[ob
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02 22 Sa QRIS BRGICH : HRIC) HRAD} ofE

() Be) nx 2y (b) B3 Hzx Zxo| 94 MEx Mg
i . ;
: : Number of .
" T ) ' participants
j I 5 2
: : . : l
E: 1 1 2 3 4 5
Efl RIT viu BT Preferred location
(c ) intrinsic motivation inventory 447 3} @ A Hz= 234 A5

£X : Piezzo et al., 2017

3. AMH|A C|xfol

3ol 23 A A tAIS TR o] 9 Ho) ZAHT Gl F 22 AT HRI @7
Bo] the 220 ASId £42 FU5H o183t 9] tigolth, ghoz AHE 3719 M & w3
AMI27E HRI G758 B9 ol AE delzl w7t glovt & 23 AulAg THshe 3ol HRI
A79} o Aol YA asIA Sk

Ao] Aol AESP] FAE A9 ke Sk adls 1A ATAGE WLE] BAlsto]
RIS 7185He Al TlAle] o] Fasich Al tajolui 1A ATt A4S Tletel]
915 AT A, Hlole] B4 BE B 2Al%} 1A WY, BAL IF AEE 5 B4 A S

ESH AH|A EAo] e LS 7HASkelo] BAIE 21 S dske= AH|A EF I E(Service blueprint),
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17} o} A &(Customer journey map) 52| AfH|A HARRI Z2AIAE B8 =212 27 7K 2F
MHUIAE EEodT.

MITOIA KismetZ 7H513E! Cynthia Breazeal©] 20144 JiboZ AlEo|HA 77k ulgjoll= dAMIEOA
A} AoARgo] 7RsRt & B0l AT Aolgke Ztizte] AR EQIth 1Y Jibow 2710 B2
FAS EoIZole E791L AlE SAIE dolo] n|FHA 20189 A= W] 22 AUtk Jibo%t 9
42 99k Blue Frog Robotics®] Buddy, Mayfield Robotics®] Kuri, Anki®] Cozmo S& 2%
A9l B7FE WA F.
olggt & BXE0] AN Aee AFA £e ol Hiside 2Rl 7= ARle FA%t 53t
AB|27F Q= HUEEE Spectrum, 2018), ARARY] SIS &34 Fold 4= Q= TAQl SHo] &3t
Z(IEEE Spectrum, 2019) 5 2] 7H4] 30| Qr}. BAsAH, 27|19 & 2 AFE2 AvfEE|Y
S As AAY 22 FAF AlEO] AlFsie AR A, 4%, Mot A4, 98 ¥, AY 59 7Y ARIAE
SAfstltt. AREED Q132 AvjAe} Hlis] & 250 AL Aok QlEE{embodied artifac)®A
A2 1zo] 7Rs93t Holtt. Tyt ojn| ARfEEo|ut Q1F Al AYATE Y| HagE Ao 22
MUIAE 7] & 252 AR 1S & & ks FATe R s RSt E3E AR Held:

AHtEECY QB ARs ATAE AIF T AR 2wt Y7 |EHE ofE, T2, okt 22 719E0l
SYoh= 71E AH|2o] tigt 1 FEAS Eole EFE E8EHY Yo & S Qltk & 259 AY
2 250 53l Ar|A7E 7Hte] Hojof 4F 7hsAdo] AXH, & BEX AlES ARIAE o8k
EFEA BEEolol & Aow Hlt T & 2R A AHA AEE ANEES S

o EAEE & BRLE 27| & 2523 vue] E31 AR|AE AlFstal St vl= Embodied=
MoxieE EAI5HA=0, Moxiew oFlE9] AR, 74, AATES 913t G4 =0l 79t AlH|A =5
7 & 23tk Moxiew SHFol 3 ¥l ZAl= 20871 ofol59] Tao ko] B et 4248
SHA Elo] 3lom of=f3t A28 6711 ol A&3ES THERIh Moxiew 250] 7H= A A2}
(embodiment)E et 285 ofol59] ol At AR, A4, AAEE] ER10F FoaH Hnd)
FEe v 9T Uk

ol

ox
2

-
4—6—7(

9) MeHEmbodiment)E LEAZA LIAA 2IERAM(Multi-sensory bodily interaction)0fl fal A== SHM, STHL0 ok 2= AlA
LR, 3L S STHQZ QAoI=E TEL 2ROl Mats 2120 2RE AEA EMZ XI5 TETHVentre-Dominey et al.,
2019).

10) 28 ZX0| XY HOHS 7K Of21019] Asly 20| =30] HChs SAR7 30| EMRICHScassellati et al., 2018). A8 222 ATy

YOS 71 Of2I01Y Malg ST Of|2t F&H 2ES ofs OE019] AfelY 2E0= &80] 2 + QU0
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02 =22= SotiM

£X : Embodied

Hi there. It warms
my circuitboards
to see you. Did
you know that's
something robots

say?

£X : Catalia Health
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o= Catalia Health®] Mabu(2¥ 19)= WHAge 7
Zo] IaA oo TAH B2 AEE Qg AH|AE= AR Wo
ZAA WS ARSHoRAIRE ABIAE ol § 4= 3loH W2 7]ofo] ERE Qo] 9} AHIAS o] g3fjof
Stk ARRA Y= #A7F it Mabue of=et 9 Au|A7E Zhe B3R A2 02 sjasty] 95
7iire Z5o|tt.

Mabus= =810] of| 912 wiel 9% Al APk AB|IAS Alggit kQlo] Hofl ke wle T2 AoiA]
i @A) AEE ATk FoF AXE sk Jth AREE, PC 53 A0l Hol Q7] whze] kelo]
E3NIHE Yol MHIAE X&) AT 4 Qltk Mabul] AlH|AE 27|18t dA 0] QlojA] kelo]
A o]l 2Rt g AMHIAS S 4 QIS FECE Mabue Q17 ORAERto 24 BAE FAVSH
E3 o] Fof AHIA ARGl et EUT A&A ARG s BojeE AA It

919 AZRHEE F= 2ZEo|th. Mabu

EAE, S @ AuAL AvlEES

rr

ZX : Ling Technology

11) SEIRt 222 A2t 2252 Zs =00t 24H Bl U3t 5SS Soif 22 (Rapport) 2401 7kS3IC! U2 AUCHAbdollahi et al., 2017).
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02 B2 SoiM QRIS BTSIC : HRIZI HRA o

%= Ling Technology?] Luka(T1¥ 201= ofdoloflAl B glot= QaAls 25oltt. Lukas 30,0008
S=o18} 6,00082] GOl HolFe AHIAE Sk St B2 YolFe SA4 AT ofy e, <=0
S0l E=gldo] Hs HAE AuAE AlEskal itk Ling Technology?] AfHIA AR A2 9
2= S 25(companion robot)o] of#lolEd} WS FAFC RN =4 FYH A& o=o] Sk
1IE IE TRE &

& oM 7%t 371A9) FE & 2R ASEAE APOIA et ARl Eoebls obF o2
Ty 229 & B AHlAE 27] AuAe Blusis JT A SAE & 2R AH|AS0] APdsE
ARlZ TRRQL RS 7RAA| HALL, 1, F2A0] 5 -8RI ARl AFEshe 2ol d’t HRI AollA
R Q] Q1A Hk, B, AF] 59 54S0] Bol HhEo] SIS Ao & & Atk & 2R
Au|AEo0] AgOA AdE3l7] HsiAl= HRI d7-50] oz A8AR Sk Hol tFojop g Zog
o AL,

[N
=

12) 2 2% (Peer robot)0] 0f21012] a5 EH=0| FFH M0 U7t QlCt 4

rir
re

T 2t AT [21].
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IV M

& 2= HRI 477} 79%0]aL of| {io & A7} 5l Qk=A] J12]al HRI 9 A ARIE 4718t
AElEE E3M HRI Q771 ol sh22] BolA 3= e & < U3l ©]A™ HRI A7+
W T 25 AW FshA 2REA TRt ISAls A7ALE, R ARie ARde Beke
AReJaeAL, 2E1al QIERA tiRtolUdel MH|A TiRjely & thefet Eopo] AREe] FYsleF sk ket
(39 21 F30). 59, /i £53H=% HEold 44 2Xol 7led]l gilnts Fxste] /gEnd
APOIME 71A1E A 22 e Qo oMk of=f3t HRI 9] $8790] Ee] A=A 3k,
Areltst, HARRlet SolME A7 BASHE7] AR,

technology (3)

explicit knowledge
(1)

implicit knowledge

Designers
understand world

transform world

£X : Bartneck et al., 2020
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02 2X= SoiM RIS EFolct  HRIS| Tt gt

HRI @70l 4 Z249] shEqiolol 45 Beshs Aol FR5HE, He $a% AL A2 Yeshs
£ 570 thet Zo] Sl ol8lt Basleh (19 2192 HRI Aol 3HE 7+ WIS AwskAe, TR
A#sta Sick, 2 Hoe] AErkE0] A7o] 1% AL 1SRN B Hobe] HE/IET e o1
5, 7 999 ARFES A4 A3} FY ol A5 THIsh] iEe] FY) BAS Sefn
gtk ol AR WElsh] S e Hobo] AT WY BRI} Sirk. th] WA, BIREL
A7 ARl Te) HRI A8 ste] Q7b0] B4 olafsh TuIshaA ol 7|4iie] diedshs
=2jo] Bty oSS A9 tAel Heke 7|42 FRHLAA 7|49 BAS 2T WL
A7 3] 2 Folek. o] ol TIRSL Qo] B4 © Zo] A ol SIe Aefetaiet
B2 ki, URolEL 7147 BAS FBSH- e W) 918 JIAET Feske Ro] Bastd,
A Qe Blot o], HRIE 33408 252 g7she o120l $AI0] eRhe B7oke Sl
HRIE QI7h2 SIat 258 /st THgolH QR olalshs ol 2 92 ST, @ TolAl thart
ATAEI AESHE AL 9L dolz 4TS ek
Ao Azke 2Rt 22 B 7140 SHAR A2 A Holth BY 714 S Azlo] Heldhu 5%
A RS S, TE G, o] Hek 7142 ol§3e Allo] Hobd A HuAl ot AlE TSt
29 AT YRk ek, A A5t Aokl ke B A4 2o WA
AT AFES 22 B IRES 70 BES R wpES 2 Twlskl gl olu) A /)40

o) skl Izt Ak UES Sojche 4 gl AL UG HRI 47} ok ek

915 Min-Gyu Kim)

.5ty . A
MIHKTsukuba)Chstn Intelligent Interaction 1R) SIEERALY HMAATY
Technology At Bl) BIR2RSRUANTH MY

SrSSTHa IAEsE At #) OI2IESH(Eindhoven)Z4Hst
Shelatetl HARSSt st AECIRIQIS Y SIS A
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