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Abstract

Background As the use of social robots in daily life has increased, emotional communication
of social robots becomes an important factor to form a close relationship between social robots
and users. Despite the numerous studies on the anthropomorphic appearance of the robot,
research on analyzing anthropomorphic forms of emotional expression or exploring new ways of
communicating emotions of social robots is still lacking. The purpose of this study is to investigate
the user's perception of the robot's emotional expression by comparing different forms of emotional
expression.

Methods
— to examine how effectively each form presents emotional expression in the context of conversation
between social robots and users. First, we presented definitions of social robots based on a literature
review along with the cases of emotional expression of social robots. Second, we created a prototype
of a social robot expressing emotions in two different ways and conducted an online survey with
a total of 105 participants to examine the user's perception of the respective robot's emotional
expression, specifically measuring the emotional communication level, favorable sensitivity, and
anthropomorphism. Third, we conducted in-depth interviews with 16 participants to understand the
specific reasons for the user perception of robots and the survey results.

In this study, we focus on two forms of emotional expression - realistic and abstract

Results The results of this study to investigate users’ perception and attitude toward
emotional communication between the humans and social robots are summarized as follows.
First, the form of emotional expression affected the users’ perception of the robots. Second, there
was no significant difference in user’ perception of the robots between the two anthropomorphic
forms of emotional expression (realistic and abstract). Thus, emotional communication is possible
through abstract forms as well as realistic forms. Third, there was a significant difference in the
user’ perception of positive and negative emotions in the form of emotional expression. Fourth,
emotional expression for negative situations in the abstract form showed a low level of emotional

communication, and negative expressions showed low favorable feelings.

Conclusions
social robots, specifically proposing that emotional expression is not limited to the realistic form of
anthropomorphism, but alternative emotional expression, such as abstract form, can be understood
and accepted by users. The results and implications of this study will contribute to searching
for alternatives to the social robots’ emotional expression as well as advancing user’s natural
conversation and smooth emotional communication with the social robot in the near future.

In this study, we were able to confirm the importance of emotional expression in
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Figure 1 Social robots (Pepper, Buddy, Jibo, Kuri, Nao, Vector, Aibo, Cloi home)
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Figure 2 Robot ‘Around C’ of Naver Labs
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Figure 3 Prototype of robot and the robot on video
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Figure 4 Images of emotional expression (L:realistic, R:abstract)
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Table 4 Final questionnaire
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Table 5 Result of research question(1)
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Table 7 Comparison of anthropomorphism between watching video before and after

YA (M)  EZE HIKSD) t df pat
- _ AEH 1.71 1.01
Y FH . -7.80 34 0.000**
ANE = 3.91 1.40
_ ANEH 3.13 1.64
AR HEL - -3.26 38 0.002*
NE = 4.03 0.89

A oAM= A4 ARUAlld, A BHAAME A=A FouRt Aol 7F U g Ty ga v

ATUANA: (34 = 2.53, p=0.016, AAA FE 2= (38) = 254, p=0.019. 7792 FEHNA FHAR] T2 AHEAA o 382
QoA AHGAZE A4S ofshakan gleki LA shgot, HAHS KA FAF O AL o] sk
AAY Brks 794 T SRS B 244 BRI 44 257t @ Helthn 2 AoR 2EF 4
odek. AAE BA F SR Ao} et AL 2 B8 AGA RHOE g ARUA A
FEE 2 Holcky BES 208 4T 4 ook vhE Py A2e & HoAT, $RHe Bdo] 34
ARG A H o R ST G AL AAA 2dL 0] 97] HEe] £HH Aol dist 4= & TS
dholl AR 2SR AOE FIH SEHE B F2T 4 9k 0% Aol wE 922
PO, 71che] 3ok AR S WA o) 25 Fo| WEEsL Tgwe] whiE A0 A 4 ek
Table 8 Comparison between positive and negative emotion
ZF
54 el EHZR B BEUZ P
S= Ce =] (M) II'(SD) t df (p<01*)
33 16.87 4.65
43" ARUA0|M 43 30 0.672
23 16.48 5.24
- 33 13.29 418
H30| 8= (@) oQlst He -1.51 30 0.142
25 14.74 5.56
_ 33 18.65 3.22
sH= 1.01 30 0.321
28 18.14 414
33 20.29 5.48
4™ AsUA0lM 2.53 34 0.016*
24 18.43 6.55
- _ . 33 19.80 6.26
S HEli(b) oQlet M 0.47 34 0.642
23 19.34 8.51
_ 33 21.37 3.30
SHE 1.83 34 0.076
23 20.14 5.34
338 20.54 4,16
248 HARUAOIM 1.10 38 0.283
23 19.95 3.51
_ . 34 19.97 4.56
A HEH(c) olol5t M -0.58 38 0.563
28 20.36 5.24
_ 33 21.92 3.59
U= 2.54 38 0.015*
23 20.62 3.90
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Table 9 Result of in-depth interview (1)
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