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Abstract With the rapid development of information technology, social robot industry is gradually
growing. Social robot is a type of robot interacting with humans and forms close relationships through
various ways, such as voice, gesture, and facial expressions. Facial expressions related to social robot
design are important parts of social robot development. This study focused on the user gaze response
depending on the facial expressions of five different social robots. We analyzed how the differences in
users' gaze differ depending on the diversity of facial expressions of the robot. We found the effects of
clarity of the expression on the gaze of users. The difference in the gaze of users according to the
emotional expression of the robot (positive vs. negative) was investigated. We checked how the presence
or absence of a three-dimensional structure of the robot affected human-likeness. This study is
meaningful in terms of revealing the relationship between the expression of social robots and the user's

gaze. Furthermore, it proves specific insights for social robot design guides.
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Table 1. The Evaluation Score on Experimental Robots

Moxie Buddy Silbot Leka Zenbo
Various 4.50 3.22 3.75 3.47 3.78
Clear 4.66 3.88 4.06 3.94 3.91
Distinct 4.56 3.63 3.75 4.06 3.84
Human-like | g 2.16 222 | 191 | 263
eye
Human-like| 5 o4 2.69 325 | 203 | 222
mouse
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9} Buddy(Mean=3.88)7} HaolAl 74 & #lolg B
@71 H&ol ®go] P 2HL2 MoxieR EFESH
2RO Buddy 22& 4453ty 7H 372 229
/5 E4 7t vlwst] {8 2R tAEH o] SfHO
2 d=F 37]0f vls) #4 3hHo| 2R Leka EEZ A
Qg YR 2EES YR AFISith

uAgo 2 VHe 4= 3 = H57F oHE Moxie
(Mean=4.56), Leka(Mean=4.06), Silbot(Mean=3.75)
= A7gste] #g0] YAAQ 5 AR FAR L
A Z¥et=A] HEotaA}; gtk

421 CIIZ22 BHt CIREEX|
HF= AlMQ| Xt0]

A BAS A2 1Y Z¥(Moxie)?t THIEA|
%2 22X (Buddy)o2 BRI} o] F It 7+ 2RI
ol tigt A9 Ato7t QJEA] T-test AZS AlYst
AtiTable 2).
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Fojulgt zpol7t 9lom, ol thet AlAolA A SA] A
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Table 2. T-test Between Various and Non-Various

Robot
Group N Mean SD t
Moxie | 115 | 1.300 0.943 0.243
TFV
Buddy | 120 | 1.272 0.865
Moxie | 128 | 0.434 0.334 | -3.766
TV
Buddy | 128 | 0.612 0.416 ok
Moxie | 128 | 1.890 1.165 | -2.718
Fixation
Buddy | 128 | 2.316 1.335 e
Moxie | 128 | 0.921 0.772 | -2.954
Revisits
Buddy | 128 | 1.257 1.030 ek
XTFV: A Al AIZE TV: AA| #E Az, Fixation: 24" A7
Revisit: A&E3t 34

wfeby 220 e 2R CEA g i)

et 259 A9 Ao
_.Exég] BRI E 4 =
ol & 4 Qloh
4.2.3 38X ZEu 20
0l CHSH AlMel XI0|
7 32 WA PESHHappy) BEHS +F HA
(Positive Expression)2.& &£Z(Sad)™} 3Fd(Angry)2
HA4E 74 #4(Negative Expression) 0.2 53T},
o] & At 2+ =3 dofl et A1 Zol7t A=A &
olE7] 3| T-test AFS AIPSIHHTable 4).
4 4%, & A 7t ol tigk A SAHeE
FH|et Zo7h giglem™, ol thet AlAoAl AA Al
ZHp=0.0060)7 & AIZHp=0.001)°] EAXCE 2

3

|=l:1

=1t

A9 Aol ool Hie A GOIIeE Aol 1t wIRE Holt 2slc
E 202 wol OARe FAS Qs g o ko] 2 239 349 23u 2gael 230 A4
HBe A7k v|lwd Za 7HEsH QAlsttn E 4 7~P°] oA ol gt Al B4Rl 259 Aol #
s Ak Srelelet Aoz UL 2ol et A4L A
Q) 20| A4o] © Zom el Zol7t ghe Ao
422 Yt M WSGIK| 22 BN 7t ¥20| & Hob FHAR] BFS AT fit wRo: Yoz
AEEE T 25 olajsld 22 o o8 B atickn 2 4 ok
71 28 A% 9 Heke B3 e o
o pAHow Beyrh u|gst 23xo wWalst myo  Table 4. T-test Between Positive and Negative Robot
Moxie, &3t 252 Buddy ©] & At 7+ &of o Group | N | Mean D t
3t AA9] Zpol7t Sl=A] iR S4H AOI 49 o \ouse oy |_Postve [ 124 10810 [ 47.74 | -175
- ouse_
2 = 3, Y HolEzte BEHXE ARESIo] T-test negative | 124 | 11830 | 43.74
ARS AFstelth B4 A = Mo 71 o] st A] Vowse Ty |_positive 1241 032 | 0637 | 275
AL %Z]]Z(:]' ‘rr’] ]o]— x]-o]_E_ ?é—)](pzo 006)13_ = B negative 124 0.15 0.298 o
Zﬂ;ﬁ, om %Q/IH]T"—_}: 1}017} %]\(/aq_(Table 3) Mouse Fix positive 124 1.27 1.574 3.28
N negative 124 0.70 1.127 e
positive 124 0.65 1.308 1.32
Table 3. T-test Between Clear and Non-Clear Robot Mouse_revisit =
negative 124 0.44 1.113
Group N | Mean SD t positive 124 | 214.22 92.81 -1.43
Eye_TEV
Moxie 124 | 1.094 | 1.172 -0.054 negative 124 231.26 94.59
TFV
Buddy | 124 | 1.102 | 1.301 Eve TV positive 124 1.01 0.993 -0.63
ye_ -
Moxie | 128 | 1.271 | 0.452 | 1.117 negative | 124 1.09 | 0.8%
™ Buddy | 128 | 1211 | 0.410 positive | 124 | 397 | 3.165 | -1.19
: . Eye_Fix -
Moxie | 128 | 3.612 | 1.260 | 2786 negative | 124) 444 | 3018
Fixation L. _
Buddy | 128 | 3.192 | 1.150 Eye_revisits posm.ve lzj 205 2079 09
Moxie | 128 | 0.771 | 0.518 | -1.046 negative | 124| 220 | 2027
Revisit
Buddy 128 | 0.837 | 0.484
XTEV: 3 84 AL, TV: A WM& A%, Fixation: 2AH AL, 4.2.4 LM BY Z20)| gt QI7F ARSI} B
Revisit: 923t 314
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Table 5. One-Way ANOVA for Human-likeness

Robot N Mean SD F p
Moxie | 124 | 4.08 0.755
Hu“;z;hke silbot | 124 | 274 | 1058 | 222 | %901
Leka 124 1.97 0.845
Table 6. Games-Howell Post-Hoc Test
Silbot Leka
Mean difference 1.34 2.113
Moxie t-value 11.5%* 20.76™*
df 223 243
Mean difference - 0.774
Silbot t-value - (6.37%*
df - 235
Note. *p ( 0.05 ** p (001, * p ( 0.001
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