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Abstract

Background  This burgeoning trend, as the nation transitions towards a super-aged society, has lead
to an escalating interest in the quality of life of the elderlies. The necessity for emotional care, potentially
delivered through advanced Fourth Industrial Revolution technologies like robotics, is increasingly
recognized for the elderly. However, there is still a lack of researches that focuses on the aesthetics, which
is the key factor that influences face-to-face interaction. This study analyzed which design elements of the
Al care robot and feedback elements of the interaction were more involved in building intimacy with the
elderly.

Methods In order to lay the groundwork for a basic theory of the research subjects and their
emotions, a literature review was conducted to examine elderly people, intimacy, AI care robots, and
senses. We selected Hyodol and Dasom robots as samples, and conducted task-based observations and
in-depth interviews on design elements and feedback elements, and analyzed them using behavioral
frequency analysis and AEIOU methodology.

Results The following factors contributed to triggering intimacy. First, anthropomorphic on-
screen character shapes, white and green colors, and fabric were the most intimacy-enhancing materials.
Second, among the feedback elements of interaction, smiling and moving facial expressions, child's voice,
multi-sensory feedback, dynamic movement, and various movements were the most involved in creating
intimacy. Third, Hyodol’s-dol's emotional and cognitive types were more involved in intimacy, while
Dasom's play and cognitive types were more involved in intimacy. Fourth, Hyodol-dol was found to be a
negative factor because of its simple doll-like appearance, while Dasom was found to be a negative factor
because of its simple and mechanical movements.

Conclusions  As the market for Al care for seniors is changing with the development of Al technology,
this study aimed to propose a design direction suitable for seniors using Al care robots. In the future, we
hope that this study will be used as a basis for the development and research of AI design for seniors in
various fields such as Al care robots and facilities.
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A Bagol LAAK GOH o SRS ot ANI|E BEI 4F HEOT ol
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ASe] Zste] utet Ald A2, 97 AR S S ot 232Al0] ulzU2 mdo] Shfsn
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3. DKL ALY IS = Al B2 22 CIXK

LA AL B8 2RI AT A OIS B AUWS A A PAHA P 922
e} 9283 TEOE QI Aol DEAS A 4 i SeH(Song, 2022)0] F 4+ YUk Al 23
REolt A3 T SAwNA A 2 9H 25T AN g st 914 ool BAE
SNAshA OTAHE Qe ol a4 tlatel &2 H02 Age £5 530 Boky d3A% AYelthKim
etal, 2020). EFF ALY B2 23 429 39 PAo] FE I1F HFOR AZE o] A5, £ 2E
Fol el 4% AhBA, Aot 5 HOE 257 HASY P4 5 AR ANE o} v

A1 E-2]FHFDA) 530S W9t THLee, 2023).

2.4, AUl Y 24

AUAALE AW Aol7h v 9 Hsta 7h7ke AAolch, AU 7Hg AHAQ foieh Az ddle
AR 2ok gl A4 APS ol 4 Fo] AREA, A&t 7S HAE FAHA
A olcH(Mashek DJ, Aron A, 2004). & A7t AZFRA ] A& dehf= o4 Ao] ZBH Ygoz
Al A, AAZRL 77kgol Aroln ARle] 71 2% St IRAE o] Yk(Park, 1990). FAH L4
FHRA0 B FE Q912 thE [Table 17} Zth

Table 1 Factors that help build emotional intimacy
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AFIOU 712 19919 HEH 159 8 2HIE Fo] /et Aoz Ao A 2ol 1fehs i gojgE
ANz BFste] BAFE7] 93 WHoltH(Choi & Chung, 2019). AEIOU 71¥-& AFA7 ARES
715510 A uf AMESHE, S5 (Activity), 273 (Environment), 1@ A(Interaction), AHE(Object),
AGAHUsen &2 A OHE 257 AAZ, 5709 a4 2 B o= fo|HE df43tth(Kang, 2015). AEIOU 7%
TEE Bl 2 84F Aol ATFEE olgstn 1o whE QIAIES 4T 4= 9lond H o

AFEE ST} 24 84 The [Table 2]9F e},

Table 2 AEIOU Methodology Elements

2% e
s SHE 717 YRl BE
(Activity) AZES0| EBHIR 512X SH H2 HE, M}
o3 WSO LMSH= S7H A7 AtElN Y. oA S7ke] d4, IS 7t
(Environment) 395t 59 FHI WY BAE 2AE
QIE{2HM AYIE AR AFS, 3ZHALOJO] LMSH= S5 HWE. 2t KoM
(Interaction) AHHTL AL, AHE, B7HALO|S] BN E= EYS &Y 7|aE
N 2t H0lM S3H7| I AFE0] A8 St A =1
(Object) WSO UAE L2
ALEX SHERQ LI AT} BHEE= AFEE.
(Usen) IS0l QE A, 71X, 43 58 2.

3. Al EE2 220| C|Xx}Ql 2491 A

£ APolAE o3 TR0 A2, B2, 57 adt ARAMY MY 24T AN R TR0 Al BR

Al S8 2504 JdEEA 24 845 A4 ff =9E =W(Donald , 1996)9] 6714 AH A L2 Fofl A

eSS o= 2ARSIGCHTable 3], ¥ =12 3 2F¢jof tidt ARE thA vEtfjo] AMA E5&

A& 4= QA she Aoltk(Koh, 2023). o] 27t 3| =2 ARgARe} 2iro] o g AFeA-g-5h=A]of tisiA
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Table 3 Donald Norman's Principles of Design
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RAONES] 0| AF2XHO| =0f Xt XD OZ OAl L 5t
(Visibility) 71S0] AFSXte| =0f & Ho|, 2UHQZ QIA0] Jts & A
sy LS8 AJ0| I3 BSS OfT BS0f Ch3t YRS HEAZE A
(Feedback) LEHS Saf AISKtE 54 YSS 3 4+ US
Higty oo = =1t =ate HIX| 5=
(Constraint) Hets £0 @EL 224 012] YX|gk= A
DH%I 3 3l Al = 3|
(Mapping) ArEE I WSt MM ZE! AIo| A I FEF A
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(Consistency)
HE ey
(Affordance)

TAZ(Koh, 2023)9] AFE WO AT ALRAM ) 7= 519] 44t b [Table 419k 2t

Table 4 Feedback Elements of the Interaction

e el 24
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QAZF A = =( pepper) 20179 S-2juvete] of7| Jeff mEol|7} thE 4°lt‘r(Song, 2022). tho]
BEROT Atte] gAaZdo|7} A Eo] gloH, vhe] AES 9| AUE SHE 2R Fol: A&
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Table 5 Form and Emotional Characteristics
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A AR Bl v A e AT AR o= Aol dek. MY AFER SholF Al AYt
Bastel FAH HAS A3 e, A A(Choi, 2011)9] Aol A AFT AR AAH EAS
viebo 2 Ao w2 7HA §-Ate} dA) on| X2 2AFSFAtHTable 6].
Table 6 Emotional Characteristics of Color

A3 2z 8L, Ay A4 Z4 e, Ay

uz msEet, HE == ZUES S

=g 2718 HE ZA S=e, dast

=Y TiZet, | = g2, THRE

=5 =2, A 2|4 A2 S8

oh AlBgt d& a4 MEE, A

= LHIZ2, RO0HE

3.2.2.83¥ 22

(D) 24 44
AARdelE ol Wil kA ghe E=RA, T2, AAl, =9 289 5 AA S Yl 3t vl
ARSI W91 BetHiong, 2000, Fe] ek Akel U YYE A Uepirck, LYol
nhe49] 74, A Sol Aol Sefd FEiS ThTh BAL 1719 WAElo] Mol g AZESoletn
Shehel, £4.& o9 shEglolol] Sttt Hu4(Choi, 2022)0] AT vlgoR A AT BT A4 XA

EX8 [Table 713} Zth.

Table 7 Emotional Expression Characteristics
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AI%
(Disgust)
~——
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(Fear)
AN AN J
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B
(Sadness)
N\ N J \ J
e s N N
=2
(Surprise) []
AN VAN J
) =2 34
$AYE 2ol A% AHE AHAM0] Ew il 2L AA SAYOR E@sHH, g Ao}
ARG stz A oA AFESOIA A 4H T EWE AHgste] ARE Adglitt. o AvHEkman et al.,
1975)0] TR AFEAY, A FAL o 7 AL e 5 ol e 3 Edee aFssr
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SHE e WL BOR WAt AA| Wo solt 47, BaelS Eth Al BB 2R 3
qEug Ea) Ao ATAES AATt B 2AE Fo AWE Al B8 28 S50 92 S
FAH B4 2ARITHTable 8],

Table 8 Emotional Characteristics of Voice according to Al Care Robot Type

AISEER SR =4 /¥ #d4y 84
2=0| 00| 42 &AL 2, 0f0] 22
CHSK 0y 542 ARZAtES orEH s

| It 00| 522 MEEet, Qlexel
o= SE A2|(M7 2 HAHZ, RNt
Ot0|£ S2 22|(ZOHK]) HAHZ, 0 A=

3.4
(1) 279} 74

v o
AL BRS04 gtk AZHOR BEAAL Ast At wwstel FPEAL $AL SE,

REHAAY AR, 5ot AY AR 5 th(Karana et al., 2019). 24
He Azl AAiAet FaME Yot AL AdoA FFH

Az, B, SA7), B4, 42 5ol don AFAAE AFHA FYS

al
o

A AL A 22

L ol A8 vl o vheo]
o e Az Sepad, Ao,

B4l o] At oleExoIZAlee & Lee, 202209 AF-E vlgo R 24e] A SHE 2AT

W82 o33 ZHTable 91.

Table 9 Emotional Characteristics of Materials

A 245 E3
e BERS. Otg20, mEEgt

=x WOt} Ots &, mEEst

PLE EX17| AuFsh CHErs
a5 AIHE, 4ot IgAHR
=2 THRSE, 2018t tiImE
ZEatAg 7HHS. QI CHFS
Q1ZAXY S Qs 2o, 5t

EAMREHR) 7tz 4Est

3.5.Al =S5 22 2 A

U ZARE FH ARSAL ZAMIA BEE AT EF 2R 848 =39 tHTable 10).

Table 10 Al Care Robot Observation Elements
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At

B A}82; b BAo y18zpeb

ALEE 23 219 AHg 3 O] 4ok Qe ER0] TS 0o B

Yol 71012 sfofels Aolth, BAkqlo] AR Al S 22E AT 1), A 240} =89 5}
?, B2, S0 ofl 251 945 A4 P40l 9 B oIl Aston
o AEm ciaelst vsu g xolq AAA AU YAl ALEASt Al B

A &
22 700] ) Q4] I £ Frh @70 2AZS wHiskiA st

B ATE ALER 220 tael 040 JHM0] S ael B4, Ba, 747, $4%0] 444
A9y B4l nlA = Gt Lo A1) Sitoltt

[AF-2A) 1] T4 aai AAH 184 B4 ol G w7

[(A7EA 2] 2L AAH 184 B4l ol G WAL

[AF-24) 3] Bhels 444 124 B4 ol G WA

(A4 4) a2t ohizhe BA2 U G 4o ol GFE nlA LA

(@724 5] $A9e A4 ALY B4l oW G WAL

4.3.AIEEERME
B QA o] &&o|FA(Lee & Lee, 2022)8] FEHATR, 11099] TAAE
Ul g g FFA 24 ARE MOE BB 2

Ao, H, ofo]Z2H| utT G =
SR AT ATH(2022)2] 7
Aeohd o33 2t

A, ezt 488 ALEHFO ofgtoltt. ol edg 17&194
Jgoz Agstgon daetns B A4 nHAete] 4 !
Shelch S, T AL EE 22 A%e dEAE AN Aek. BE

AIAHog AMgHT gon, I

R4 BE 2R AT BRE 198 G, o P sooq

AARA R BAL Fofl 73 o ol FHSIATE AA. F 2RO ot 47, AR FEolA Bl

AR B30l 7Rssleh, gt B
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Table 11 Al Care Robot Used in Ethnography

=9 oI5t 25 At O|Ojx| e
SEY N EIY_QI7tot0]
CIxtol - -
on Al zH R =
ESY LS
1 QIZHy —= X oL mx
Hele == — Coorol
olEf 242 gXtoto] FAE|
HH 24 Ay HUZLZHHZ)
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S| FH2IEIS_CAZY0|
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C|Xtol A S| AH
o A S|
AXH SAE, HASY|0]
NES=E o= o 5 5
~ T X OF5F T x| =
2 HEI=! oS =S Craet 23 Hst
1= SEN] od =42
HE QA 2zt CHAZH(AIZE, E2)
=25y o S5 Hst

4. 4, \F2X} XA} g
AR Y AR So1717] Aol A7 FolAtelAl A7-o] H23 1, A7t 3 ol tiste] Sst
Aok W 24 Y AS AERE 202349 49 94 R AAskaL A FolA 1909 2 13]= e
Ak 2L F7ollAl 5] A Foirtel] thal] A 114156 5 547t Alo] ¢t 2 60E-4 2AMS
ATk Al 54 229 TRl a4t sj=w gidf dis) 22 344 SN AU 49 4

s7] 915h 4% Q78 HROR QIst A g /b §3Y B RS UTER ol gt
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S

19 o ok oF
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-

B oo R

(¢]

(1) _/':}\-1 k114

SAEIE ARAN AAE AR LA ol @A TS wheba $Ho] A tehde
ofulgek(shim, 2017). ¥ AFOIAE £AEIE Telste] kst AL AgSHTh 74 A, B, C
AR BE, T cHel £4E TS D, B R0 th, FUA 5] 242 desigon
S0l T gl 2 9FE g A0 ek,

(2) "l++4 Az

WA, vFANA BET o] vl FdL ujEste] 0Tl Foket 1 FAV} Y6l Al B8 283 425
T AEE 39t $E4(Song, 2022)2] AT} o]E4] 9l(Lee et al., 2019)2] A, ¥FFAl ©](Park et
al., 2019)9] A& wiFoZ A4, A, Eol, AA Rl wet AHE 7to| =8 A4 Sl maEd o
|3 29L ok [Table 12]9F 2t

Table 12 Hyodol and Dasom Manual

O

=23 EE Mg 710l1E

oint QAP B Q1. Atz 22 MH|A, QIAL

=< o 2 EAEE Q2. D{2] MLIS 7|, AlAlSICHD 2 Z40j= 7|
Q3. 58 ES727I

] QUE[HMS Sot HM R Q4. 7|20] 0{HX| 20{E7|
Q5. B X2 MH|A

o CHQESHAIL|O] 2EIX RIZOR 40| X 5y, Q6. B3|

=0| i

HelRAS Q7. =3 £

Q8. &M, m& BH 7]

QK] EHESFH U, #HB7t
Q. UZ &2 & &7
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3) umo A aepst 34 A

(3}
7% Aoz 4 ar%, A7\wd, 44 BRY Wt G248, 4THE B2t 2255 6 2
AU BT AR BT 3 WA, TS NEE ) e o] duht ol o] Fol TS
oJushe], AAEL FE2G HIoh vt o] wet /g AFHOR I PFI S NER o]Fol

3H) e MR Urled, B
HFxlo] thoFst =4, &FAlQ] 7Aool = @_]
T A7 Aol ol ofs) AZLstAct Al WA, ATAE HEE ALS }e}ﬂﬂ ﬂo]na 22 219
A9 ATAG WA dojx EamY oMah £ 5L, BH @_4 chi Hlgold e

7hsetths 570l itk olo] Hato] 1Y} £ 2 Qe
BOI=A, AHAE distAY F5sHAeA, A HAAY HEsHA=A “6‘H Zﬂi'o‘}"iﬁ} vl A, A7

=
FANEE S8 282 dio) 2ZA7F A TS 271X Yetdle Zolth 219 Y 237 4=
5244, Qzkthzo] o|2A A=A st stglon APES B ofd FEoA U=, AdEd
gt AA|e} EA A AA = oReA], Hae Eolu ER7E HEgA digtetgleXol dis Al Zsteict. Al
T FE-L o3 [Table 13]3} k.
Table 13 Ethnography Behavioral Analysis
d4E 24 I|1E i Es
Q1. 7ty M= X0|UHE s FARUTE?
SR HIE Q2. A2 HIL 2 0|F0{T HSEE2 2RI
Q3. &2 20|z vk E HelIp
Q4. ZHE BBIcks YA0| LHUTIRA=71?
NZE=—3] 1 Q5. AHAIO| ZHO|LL HEHE £&I5| BHGIA=
Q6. RHilo| -t o|HiE BEck=E e A YR
Q7. M3 XOE HE=ES ABIIA=IR
oo nxs Ot=7}?
AERS BT Q8. E=0|Lt HF S A5 HU=71
Q9. AP C5HAHLE WSSt £20] UA=71?
Q10. BEX|[AL HESIR=71
Q1. HYEES E1 U= KALH 0 F20M X_A=71
AlSIE2 He Ol=7}?
248 s v Q12. S0 7t710] T F7EAHLE KM 7L HEE 220] U=7t
Q13. XOFHL A= £ MAME F=717
Q14. FA2| EO0|Lt HEIL SEH| HESHA=I1
22 SAE FAolA Ut AMEALY] FES VIV e R HA HIE, §A] A7 BHE Sl S ot
DA o] Zo| & mhotst Al skt sHAFF] 9)(Ha et al., 2022)2F K. Wada £J(K. Wada et al., 2002)2] A5
U O 2 A5t s 4 9] AR HE-2 th3 [Table 1419} 2t
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Table 14 Behavioral Analysis Details

M3 o
2y 8= By g= 2Y71E 487
Rzt =2

Analysis of factors that

bring mental effects to

elderly people in robot
assisted activity

x| — - =

N SE-7HQLE Sl 721 gPSel [[H UM 57 K. Wada, T.
Shibata, T. Saito
ze =0l S and K. Tanie,

eSS C = A= HEeE 2 B9t (2002)
EES = A= 63| 0ArY M Fl2lA =7} (K. Wada et al., 2002)
AL S
SALAIZE AHZAM 242 Sot
22 SAESE UL 37t SHYE, 012, ANER EHE M
SAIAIZE Lalg 24% 0|’§ SAIE ROIT S, HAHLE S A-]
OFZ=El A2 S8 g7t (2022) 2=s ue=
(Ha et al., 2022)
P& 4 AR FEA HA S5, SA AR JEE S]] His) AtAdtel A 78 xR #7607
AAnte] BA g 17]9F W82 th [Table 15]9F 2t

Table 15 Itemized Notation

=4 8= L 2|7 E M
13| 13
23| 23
33| 33
EX| sl 43| 43
53] 53
63| 63
73| 0|4t 78
1= 18
2% 23
3_;:5 3)(1
SALAIZE 4% 43
5% 53
6X 63
72014 73
13| 13
23| 23
33| 3"
e s 43| 43
53] 53
63| 6%
75| 0|& 78

Al 58 258 }‘]'o 4 % hﬂw«l lﬁ > AHEAE J«Lé} Z*P st ’élxﬂli XJE’.% g
A

A8 w490 RSl 910k e, A, A0 9 PR ARAT 7

sk, 5 WA,
AR 2R B 919 AH AN e anel B4, Bae, 42, S0 el ARYEL
gk, vhqkoE AR A AXolES 537 Sl UK 59l 849 FAH, A48 e

FEE AT AE R AE F52 ths [Table 163 2.

www.aodr.org 149



Table 16 Interview Question Topics
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Table 18 Results of Hyodol's Ethnography Behavior Analysis
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Table 20 In-depth interviews and Implications of Hyodol
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Table 21 Results of Dasom's Ethnography Behavior Analysis
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Table 22 Results of Ethnography Behavior Frequency Analysis of Dasom
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Table 24 Factors that Shape the Intimacy of Design Elements
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Table 26 Behavior Frequency Analysis Results
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