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Abstract Industrial productivity has improved dramatically with the use of artificial intelligence and
industrial robots, but unlike industrial robots, social robots must behave in a functional and socially
acceptable way. Therefore, research on social robots is expanding to interact with humans through both
verbal expressions and non-verbal expressions, such as facial expressions, gestures, and actions. The
personalization of social robots is developing in the direction of giving personalities to robots rather
than using "if this then that" IFTTT) methods. Therefore, in this study, considering personality tests, we
performed a systematic literature to examine the personality of robots, the personality of users, and
multimodal social cues used to identify personality. The goal was to examine how robot personality and
human personality can be applied to social robots and human-robot interaction to effectively implement
personalized services. Google Scholar was searched for relevant papers published since 2018, which
yielded 4,220 papers, of which 19 were finally selected. Personality modeling of social robots appeared
in 5 papers, user personality modeling appeared in 16 papers, and multimodality usage appeared in 3
papers. Papers using personality modeling and multimodality have increased over time, and their
effectiveness in human-robot interaction has been enhanced.
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1. Introduction

AFA (AN} 259 ggoz A AL =3
o= FFYE] o, 2R B3] ARG BEo| 11 FH
A stal Qlrh. ol HEo] HAE EROR iy
= 7138 B B3 S4558 BgEo] 7t 9o, &
5] QIFAE AFAL] B 7HHHlE&2 20189U% 3.1%
oA 20219% 14.7%=Z 3A 76k Stk 794 &2
B FolA A7t ABlEgo) $8E & HlW(Pepper),
Yo (NAO)® Z2 AERHEL ¥yl T37|ToA
R QR 241" HolA ZAg 59 EokR At
AREE 917 S A Qi

AEERL Q7oA F-83t 7] Sjofst
I, A7to] HebsHA 24 JIES AlBlHos g2ld
el o2 PEofof gitt. olof wet AEERLS Qo] &
dugt ol AFIAY, AAA, Pt T2 H[dolE
ARgSto] QUM A5G- ok AR Ayt EAE
of 7ka it} 53], AR ZWHQIC] WER AHAE

ABS] 91 chepet A7k AlEl gl

L o
54U Fes=

a8 z30] ZjQlsh Aul2e] QloiH AAlel el
L AL glow, ol Austa 2k JAg Fol

Sto] ZiQlute} JiEAH o0& Au|Aste skl Qlck
3t 7fQ1slo] gt wpHo g EXYz7o] H2HW
P52 FFol= 94, = IFTTTUF This Then That)
U E2A-AH(Trigger-Action) 450l A= 3
Ou1], Hok dRbHQl A%} W, gFo s Sfs}y|
Aelire 243 e ARGATE 2 JYeke WAl
FHo|A] Kt

AREAL iRl Tletehs dlof] QlolAls dZo] Fast
kg stal 9lom, oo wheh ARER} 719 HAE 1t
oFslA di-g3t7] gt 71&ol digt =89 F84°] &
7Fskar Qick. 7HR19] AS welsh= ol SlolAl 424
AxeRs Aeiste]l 24x37t 9] ARgEo] gon
2 =RolAs AFoAME 7P BH-o R 851 Q)
= H4ZAZARI Big FiveE 402 242589 7[Us}
A2 FEE Aot S-GHRME] iste] AmE 1A g
o} Ad2Ro] HA oigt e, 285} wWetsl a3t
of disix A B A7 SR AoV, Aot
2421 WA Aigo] F=3t Holrt, wet] &2
Aol QAZ-2R ASAE(HRDOA AdZEo
/3Zo] ofg@A Hojxl=x], QI7F ARgAlAE oEA
’3Z0] mietEl=A|o tiejA AmE At St
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2. Personalization of Social Robot

2.1 Social Robot
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Fig. 1. Example of social robots

2.2 AEER0| JHQlel AMH|A

ZQlelA S5k AuAg AR dAs] sl
A= IFTTT(AF This Then That)9] ®¥Alo|y EE|A-
HH(Trigger-Action) WA 02 IF9| F2& HAs}
o] MHIAS AFe 4= it} #n L2 L] dajile
o2t o] A 5 e, A dgsie 2
This7} =9 ol Eg|Ad siddh= o2, Td =4
£2 AND, ORY AR B 274S
t}. That2 5o =, Adof 4
24 35 A Peoke JHS 44
29] widof|A HHS ZH3it.
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Fig. 2. Action composition specification of Pepper
robot customization

2.3 N2z

AL £ Al oA ARlo] FET AAXE
oJ&she Ao&, ARF W Belo] Ytk oleiet 4
2 Fystus, v7EstE A AL 4484
Sus 22 s, YestelAE 4aA] 7
zohel YAl ARAE SR WA 02 W)
A AL BAE JHY AR FABAAAL

(TAT), E2AFHRorschach) ZAL 4S84 A
on 22 ARl FHoA &8I 9lom, T
vl Lxsbe A5t AEAQ] ATHR AAE Big
Five AL Bysenck ZA7HAN, MMPI, MBTIZ} Ut

MZAA

2.3.1 Big Five dZZA}

Big Five A7 = McCrae®}t Costaoll 9J3f 7t
Elon, Q1A HHES BoAl AEAA 2t
AR, JAERS T 7IA A4 &, 2RF9(Extraversion),
ZsMd(Agreeableness), “34*4J(Conscientiousness),
/R4 (Openness), A17d%5(Neuroticism)2& &3}
At oA 7HA] 8219] AE] 2RE w4, OCEAN 2
dojgtyx s, 589 24 (Five-Factor Model,
FEM)°|2tale het.

QIRFY ERITS] wAet T AE-Z Ykl Bl

710l Al A, AL A4
P Folohs AE, AABL HAA
$4% 4NE AYoks HEg Lepich
T 7 4A9e AEete o] ofsiAg,
Yabgolt AlslRet B4 FololAl At WA
L Ao Bk 5 RS Bk AR, 254 Ko,
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NEO-PI-RAA = 240833 EFd&(Validity) 3%
Fog gEo] L, @5FR NEO-FFl= 602
2 FA=lo] 9low, 77k NEO-PI-3, NEO-FFI-3& 74
AEglon, BE 53 LR =Hojglrh

NEO-PI-R k= A2 #AIE QIste] d7-&2=
ARgSh= dlols Algte] qirk ZEiA] tiHE o R, The
Big Five Locator(Howard, Medina & Howard, 1996)
= 2583}, BFI(The Big Five Inventory; John &
Srivastava, 1999= 44533 1083, TIP(Ten-Item
Personality Inventory; Gosling, Rentfrow &
Swann, 2003)= 102322 /==, 25 44
9] A9l 580 digt S ALo|tt.

Goldberg= sH18QI7HA] &45k= AAE IPIP-
NEO-300Z 7Hdstai=dl, 10884 671 stelakiol
UE 589102, F 300EFCE FASHACt. IPIP
(International Personality Item Pool)= #12Ho]| Q1=
NEO-PI-R¥} 2] Afol-8& A&E(Public Domain)
2, 2ZA9AF4(0Oregon Research Institute)ol] 2J3H
A #EE|a 9lom, IPIP-NEO-120, 5083, 1683
To& FAdEo] Sl

2.3.2 Eysenck ZAt

Eysenck AZAA M= 3RE =0} 9lom, A1
= A4 A B33 (Psychoticism, P), AF/-HFd
(Extraversion-Introversion, E), A173%% ZHIFA
(Neuroticism, N), s¥4(Lie: L), $=4(Addiction,
AT HFAJ(Criminality, C) 5 &5 A 719 44 &
A& S3sk= AR 81709 Ee g A= o] Qi
A 258 EPQ 19] 93 o2 y 7Ix] JAELE 1t

A 2% 4 IS 7F A 12834 & 4sEaon

T3=0] Stk Al 3RE 84 HAKImpulsiveness
Questionnaire )& F5(Impulsiveness: Imp), &

¥ X(Venturesomeness, Ven), Z7J°|U(Empathy,
Emp)9] 44 E4L SHot= 408F=E =] A
oH3].

2.3.3 PAD At

PAD(Pleasure Arousal Dominance) dZHAR=
A7 718 HgAEIRl 718(Pleasure), 23
(Arousal), ZJ8(Dominance)ell tigt 7{Q19] JAEA
S Yrlel= AAIR Mehrabian} Russellol 9Js) g
Hooh getdor Fant oi FooflA A E
A= Y2 ASsHAY A4 §HZ BTk Hlol
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PAD dAAAR= Al 7HA /3 JEI(PAD)Ol Al
27 67 FEer, F 18719 AEor 4= Sl
e AAdAeks g2A, e A4 A8EE
451 wi2ell /el @A A/ddHel wet gekd
‘/FE ‘Rl‘:‘r =, @AAS w2t sk 71E, 244, A

2.4 Research Question
AERRE A5 7 BROoE 017}47)( ARG A
o RI7r9] 7|5-& HRo, whEohks 2RO, QIZk
Al AuA £=58 Alof] £3] E D o] OTLH' 7H‘ﬂq] E3}t
(NEsh=]o] AMujAE|ofol Fitt whabA IS AH|A
£ B8R $Y517| YA A ERStoiof °]‘
‘1] ‘A0 wt BRoks Aol 7iQISHE st Hld &
]‘:]' £ =Rollils AERE0] FiQISE AHlA ’\0”14-
280 tisto] thgat 22 AT A(Research
Questlon)e AR, AAH B 7S Eslo] 7+
Aol gt sigmt 7191 1HAREE EESA
st
DYEIL AEA} VIR a2 YS Fuspr] Hof
A 22RO YEHS AFER=TF? (RQI).
DY 2L AFERO] RFZ FFHET] oA ARERF
9 HHES A|ERETF? (RQ2).
DY 2L AFERO] §HL FHoR=L]o] glolA &
E] 2E2E(Voice, 9%, F=(H), A7 2IYE
AFEBR=7F? (RQ3)

3. Systematic Literature Review

AAZ EIAEE PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses)
9] e uwiet =Pt PRISMA Z2EZL o&
Aol A A= A=H, FA et Ao} Adoldom
a4 HEREA-2 A= ATt

WA, ke fojguolAR 2 AZEHGoogle
Scholar)oll4] “Social Robot” “Personality”?] €02
BASIAL, =RAE, 7IHE, 25% ARSI =&
ARt =% APole 29 V&S F&siath
AR, 49 71&E F8staAt T 5714201849 ©]
) B S A7t 26t 24, oA ol
ol s= HEZI | 7= (A'd=, Conference
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Proceedings, Conference Paper)?t iAo 2 31
o} AR, golz ZAE =5 v tjito 2 319tk 1
AR, 4,220719] =&o] ERIEL, AE, 7|9E, =

£ 71202 AYo] Q= 4126709 =5 B8 =
2 10E viAIst, & 943719 =&l dsiA & &
Mg XS, 2R/ A0l ==, AAHAE AMES
B2 =i, HERR FE5HA] g2 =&, 5H]IA
olete] HWHA ,_L.— SHel=E 5= AlQste, HEH
o= 19749 =EZ AXstthFig. 3 #=x).

1

A

Articles from DB searches
(n=4220)

RISS (0)

Scholar (n=4220)

|, |Articles excluded based on title,
abstracts (n=4126)

Articles after removing Duplicates removed
(n=94) (n=1)

l

Articles after duplicates
Removed (n=93) 4

Articles excluded based on
full-text (n=74)
Review/Survey (n=12)
l No Personality (n=24)

No Social Robot (n=15)
Proceedings paper (n=16)
Thesis (n=2)
Etc. (n=5)

Articles included in the
Review (n=19)

Fig. 3. Systematic review flow diagram

4. Results

2 FolMe AME =RoMY 2544, ARAMS
2, JZuetol| ARgElE HERE(Multi-Modal) FE,
SARE SF0 HsiA Zlesket, A" 1999 =

E/NQE Table 13 Zth

Table 1. Summary of selected articles

Code Author Description
1 Mota et al. Users evaluate the personality of social
p (2018) [5]  |robot after quiz game with robot.
5 Rossi et al. [Social robot assess the cognitive test of
P (2018) [6]  |user.
After personality assessment with user,
Shen et al social robot evaluate user’s personality
p3 2019) [7]' with social cues (Head Motion, Gaze
Score, Motion Energy, Pitch, Energy
MFCO).
Zafari ot al Robots perform much better if they
pd 220?9) 8l " |provide person-oriented feedback to the
user compared to tasks or neutrals.
Abe et al Social robot evaluate children’s
p5 2020) [9]' personality with distance and facial
expression.
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25 9% 44 wdgs mao] B AAH 22 A=

p6

Rossi et al.
(2020) [101

Social robot assess the personality of
user. Openness works for positive
interactions.

Speranza et al.

After conversation, Extroverted users

p7 (2020) [11] |prefer extroverted robots.
After watching videos of 3 types of
robots (N, F, A), the emotions of the
08 Cuccinielo et [robots were evaluated with SaM and

al. (2021) [12]

Godspeed SaM. Users who interacted
with the Authoritarian Robot had the
highest performance.

P9

Laban et al.

Through dialogue, the robot elicits the
emotions and expressions of the user,

(2021) [13] |allowing them to better understand what
user are intended to do.
Li et al. A video showing the robot playing the
10 (2021) game. Expressed as positive, normal,
P [14] negative (Verbal-speed, pitch,
Movement-head, arm).
Show video with 2 stories and compare
bl1 Ondras et |MLP/LSTM training methods. Audio &

al.(2021) [15]

Body motion. Differences exist for users
of Conscientious nature.

The personality of the user is measured
in advance by personality test, and the

12 Shen et al. |robot predicts the personality of the
(2021) [16] |user with visual and vocal. Closely
related to nonverbal cues, extroversion,
openness, and neuroticism
After making gestures according to the
o13 Chae et al. |words, the robot asks if you would like
(2022) [17] |to donate. Extraverted personalities give
higher scores to robotic gestures.
14 Di Napoli et al.|[Home care. Personalization increases
(2022) [18] |technology acceptance
o15 ]?1255);2)6;131]' The higher the openness, the stronger
the conformity with the robot.
Similarity attraction effect on robot.
Prefer extroverted robots and
Esteban et al. o
pl6 self-similarity robots. There were no
(2022) 1201 - . :
associations with other demographic
characteristics.
After watching the video of conversation
Fu et al. (2022)|between user and robot, identify the
pl7 [21] personality of the robot. Robots with
extroverted personalities are evaluated
well
After the user evaluates the robot's
personality, he also evaluates his own
pl8 Luo et al. personality. Extraversion and
(2022) [22] L . .
Conscientiousness personality traits are
distinct.
The user listens to the robot's advice in
19 Polakow et al. |detective, art auction situations.

(2022) (23]

Agreeableness and neuroticism influence
robot decision-making acceptance.
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{——Erﬂ H7hS =g AmE 201895 E 29
H, 39, 5H, 7HOR Ueht, A FtEE 7360%
quft} (Fig. 4 #=2). ol 28259 At 7lst
A 20 A FoA40] F7HEI AUtk F& AlAE
ghct,

1 2
5
5 = - 3
o
2018 2019 2020 2021 2022

Fig. 4. Published articles by year

Ago] A8 AERELE 73%(14H)7T HH(Pepper)
9} L+2(NAO)oIH, o]2fgt o] R+ JEAF R 2ol
229} API(Application Program Interface)”} &
7R=lo] Q1 ohekst AR o)A AREELL 9] oiE
oty UmA oA HY =&olA= Lipro, Sanbot,
William (Furhat), Erica, Humanoid Barebones”}

22t ALg =t

4.1 RQT (AHERO| 84
DY ZIL ARG PR aEYES AZ5f7] o)
Al 22RO YEHS AFEIFR=TF7 (RQI).

TR A5a-golA AMSAtE AHERY Q1o
7Y, #Y, AAA 55 B1 2ERE] 4AS mofst
Ak & 19%9 =& FollA o} Y =RolA AR
7 2RO AAS mofoily, 1 EREE HAAAE
ARg3HEE 1 %, Al B2 Big Five 4424 3 @S
Eysenck A4Z7A}L, ¢t W2 PAD AARE ARESHCH
(Table 2 &x). Al 7HA9 718 74HA 7%
(Pleasure), ZJ(Arousal), A/8i(Dominance)°& 7t
S Tetsis HAE PAD AAto|th Big Fivert
ARSE AL FolA g He AHREO] P
(Impatient)/5&3 01(Optimistic)4 LM
et 2EREY P5S Hoh gA #dsH
T 719 HEE& Argsiginh

13
Bl

st
PIsHA]

ol B =5 9] 1380 =5e AHzRo] A8
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o @7,



Fate7|Eatel=g Al A24W A7E, 2023

Table 2. The personality inventory of social robot

Personality Inventory Code N of paper
Big Five pl, pl7, pl8 3
Eysenck p7 1

PAD p8 1

4.2 RQ2 (ARXQ| A17)
LY 2R GG 2 FE TEH] Pl AREAF
9] AL KL= (RQ2).
A 19W9] =8 F 16Ho] =RoA Adzro A}
879 A& sty 1% 1589 g.foﬂ/q Big
Five AE9 AAHAE AM&sI9, o9& 3t

o
t

= A79 153 EAE £AR Uil 2eE -S43
2] BoloA AREHT}H7,16]. Ag](Distance)= £4Z
£33t ARgAReRY] golxl Aglolw, d=IH(Facial
expression) %% 7|7HEye contact duration),
25 H]E&(Smile ratio)?] £ XTI e
oA 53] MFCC= AREALS] A4 FollA s
d&st= dol foulgt 2HE Btk 84 Fo
Al FsHE 2HERTY] At AYE S5k 1
= ZHHP =, d2RPORRE dojF £IF 7%t
I 2F HE2 AF 59 ATE 10% o T
7544‘5 AR

=

J

E

Table 4. The multi-modality input of user

Eysenck HAA NS AHESIATHTable 3 #=). &3] Multi-modality Code N of paper
—(:)j( “_li_:]_-o’] l\.':_\?_‘q]/\:i"\f‘ igi‘?\—g’] *37—3151—@“4' A}%«Z]—,,] é Head motion, Gaze, Motion 3 1
Asjoto] Eysenck 4AAAE AMgSISIEHIL energ. Pich. Bergy, MFCC
Distance, Facial expression p5 1
Table 3. The personality inventory of user Head motion, Gaze, Body motion, 12 r
Pitch, Energy, MFCC
P'ersonality Code N of
inventory paper
- p2, p3, p4, p5, p6, p9, plo, pll,
Big Five pl2, pl13, pl4, pl5, pl6, pl8, pl9 15 . .
5. Discussion
Eysenck p7 1
AHRZO AMEAL SR AH|AS] SHOA, iR

4.3 RQ3 (HE| 2H2E|)
12 IO RG] FAHL HTlS=rlo] ¢loji] B

E/ X ':'LE/E/(Vwce o HEH), A, 2IE
AFESFETF? (RQ3).
2MRRo] AMgA AL BT AT F 19

HO| AfoA Al Holgitt. o]F =RollA, A¥sh] A

o] AHEANE AR 9] HAHALE Fotal, A

Aol ARl AR ARSlA hA{(Head motion,

Gaze score, Motion Energy, Pitch, Energy, MFCC)

g gE RYYEE of-85to] ARGARY] HAE &5}

Aok B3 ASY AZet I BYOE AR 44
&3t tHTable 4 F=).

”1‘“4 S219(Head motion) AFEA7} Wél= 59t
9] 234 0101111 SAl(Gaze)= AHEAE Dot &2t
2EAREE ZAlske ZAold, FFY oHA|(Motion
energy)= *]“9“1]'7]' Tol= Bt AA|9] FAlolH,
DA (Pitch)= AHEAZE B we] 220] Fujsolw,
odA|(Energy)= 84129 T Y(Frame)?] B3k
olH, MFCC(Mel-Frequency Cepstral Coefficient)

AirElo] FAHQl AUIAE AlFcks AR Q] BH4lol=
SHAIZE o, EfA-HH(Trigger-Action) ¥4 &
o] A=A glov; dUo] AR L T sfof 5}
= EHst Ho| ofHs] A3t

olof whet ARG Q1Y A TeteiA, AERE
o] tjg5HA =W Hr} artdolr aE&H0=R st
AHIAE AT 4= Stk AUSE A A0 O BYE
o= AR o] Fa% JTE st 3o, AR
219 Z#AE mefshs dlof| SlojA AR e
ARgSRIL 9ty 1%7] wEo] AdE Yol ZZ Fojet
AREALS] AARB S Tetets At 71 e &
Alo]t.

AHRRL F8 ATEWT O] HH(Pepper)?t 12
(NAO)7} AFEEI =T, 4-E8AIECR ofn] FAT A
TollA AREElO] ARBALEZE Bor, thaFsl AlAet Zﬂ
/\5‘1 9 Q7 fAF QR E Za glow, ma Y Jts

@ s AR Al 40l 3] e
G ell, %3 4] o
EShA 5 0] R Al Aol £
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MR Qs AuAS

A% 44 59Yst B3] gF AAH 29 AE

ZEZ 2Eo= Q29 upHA Wizard of Oz) WH4o]
AEH7 %= sHltH8, 13].

Big Five 7|8t AJZAZARI NEO-PI-3, NEO-PI-R<
gukH o R 308 Fx AQEo], HA| AZARIA Fet
ol & & 7| Hgel, 953< 103 BFI-10(TIPD
52 208%9 mini-IPIP 59 Argo] EojE o=z
HItH5,8,14,15,21]. Big Five 479 58202 9%
g, EE, AL, A, AAFLE, o] oAl 89l
oA 7P S EEE AF/ ol
(11,17.21,22], 7A%8(10,19], 84431221, X3Hg[23],
AAF231E FoHgt s HolFgle) eRfdol +
Tl ol &2 @I A4 AREARY] BEGoE 9
3do] 7Y Wi Zol7] o2 W wakA EH
== ) o) S AR LAE oHA =W HsHg, A
A, AAES 3t JE EAE &8 S S Aol

FolA & 78 821 AYs &
H(Facet) 45 £9F 599 X4 &3+ 2d(Abridged
Big Five Dimensional Circumplex, AB5C)°]2tal o}
=4, ol& 8T & AH24]. & I} A=
AgeiA B, /o] 11 g0l =2 A, o
go] &1 FgPdo] W2 A, 7Fgo] R FgHdol
=0 AHl, QIgFdol R M3do] B2 AR RS
4= lojA Het FustA AR AgFe] e 4= itk

AERRZ AIZF ARl 7 AR AREARS] HE]
HggE JRE dolso], A7 HHel J7F JHE

A

[
AT

0]7

£

|

2~ 0l

Ol

| et 44
LIS S A

9o
£ 5 UrH16]. webA ol2fet A4 g3t AERE
o gvid 7+s/do] =oh

Rl A7) 7t} oo whE ALSlH B0 FTist
I e AL AR F4H0=E JHE e ARE E
Alolct. ol& s At ] YA, NEL} o] AH2R
= AR&Sl= ofoltjole} B3] QIR FARE o= #
o)A Rossi et all6,1019] A= AEER] F9F
QA ABIEA dAd FPHCE SEEE ARSAEE,
X gfi=lo] & Zoltt.

2AREC] 20 Q= HEED) AMe & &5,
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