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International Comparative Study of Japan and the West

Abstract: In recent years, research has been conducted on the impressions that people have of humanoids.
There is no unified definition of a humanoid robot agreed upon by researchers, and each researcher is currently
conducting research using their own definition. Therefore, we conducted a web survey in order to clarify the
relationship between the evaluation axes of human-like and animal-like in the classification of robots. We
conducted a preliminary survey in which adult men and women in Japan and English-speaking countries
(Britain, the United States, and Canada) were asked to rate the human-like, animal-like, and machine-like
characteristics of 19 types of robots. In addition, we exploratively examined the effects of these factors on
the emotional valence of each robot. In previous studies, human-like and machine-like qualities are often
treated as opposing one-dimensional concepts, but the results of this study suggest that they are not opposing
concepts. The results of this study suggest that these are not opposing concepts. The results also suggest
the existence of a cultural difference in that robots are more likely to be evaluated as machine-like in Japan,
while they are more likely to be evaluated as animal-like in English-speaking countries. In addition, the grad-
ing criteria for Arousal, which indicates the level of activity felt by the robot, differed between Japan and
English-speaking countries, suggesting that it was perceived more negatively in English-speaking countries.

Vol.2021-HCI-192 No.40

2021/3/16

Morphology and Emotional Rating of Robots: A Report on an

ooboooooboocooooocoOooooooboooo

goon
oobooooooooooocoobooooooo

ooooooooooooooooooobooboooog

ooboooobooooooboocoooooooboOooo

gooo0o ooooooo

0000 OoOooooooo

University of Nottingham School of Psychology
0000 ooooo

000000 OoooOooooooo
ikari.shogo@irl.sys.es.osaka-u.ac.jp
nakawake.yo@kochi-tech.ac.jp

(© 2021 Information Processing Society of Japan

0000000 (humanlikeness) 0 0 0000 (machine-
likeness) 000000000000 OOOOOOOOOO
O000000O000o0ooUOoooooOooooo ), 2o
oobooOoooobooooooboocoooooooboooon



gooooooood
IPSJ SIG Technical Report

gooooooOooOooOoOooOoOoOoooooooooo
oooooo 8o
gooooOopoOoOopoOoopoOopooOopoopooooo
gooooOoOoOoOoOoOoOoOoooooooooooooo
Oo0o0ooo0oU0ooooUooooOoopoooooooo
goooOoOopoOoOopoOoOopoOoOopDOoOopDOoUoOooOooo
gooooOoOoOoOoOoOoOoOoooooooooooooo
oooooooo
00000o000oo00ooO0o0ooooO fjoooo
000000000 ooooO0oDmooooowoo
O00Oooooooooooooo 400000000
goooo
goooo0ooOoOooooooooooooooooo
000000000ooooooo00o0o0ooOono ¢4oo
gooooOoOoOoOoOoOoOoOoOoOoOoUoOoUoooooooo
gooooOoOoOoOooOooOoOoOoOoOoOoOoOoOooOooOooo
ooooooooooooooo
o0oooO0oooOoooOooo()obooooooooo
gooooOopoOoOooOoOoOoOoOoOoOoOoOoOOODOOoo
Oo0ooO0o0ooOo0ooOoUoooooo@ooo
goooo0oO0o0oOooooooooooooooogog
gooooooOoooooOoooooooboooooo
gooooOoOoOoOoOoOoOoOoOoOoOoOoOoUObOOObDOooo
ooooo (B, 6)00000000o0ooooooooo
gooooOoOoOoOoOoOoOoOoOoOoOOObOOOODOOOoOo
goooOoO0OOoQoOoOoOooOoopooooo
00000 oooooOO0ooOoooooooooooo
goooOoOoOoOoOoOoOoOoOOOOOOOOOODOOO
Oo0000o0o0U00ooo0@ooooomoooooo
oooOopDOoOoOoOobo 3s0cooOopbOooooogooboooo
gooooOoOoOoOoOoOoOoOOOOOOUOOOODODoO
goooooo
ooooooo0ooOoUooDOooUoboooOooOooo
O00U000000oo0oo0ooooooOo Rououoooo
gdooooOoOoOoOoOoOoOoOOoOOOObOOOObDOOoO
OO0 @, oo0obo00oo0o0oooooooo
gdooooOoOoOoOoOoOoOoOoOoOOOOOOOODODoO
O0000o0o0o0o0oo0oooUoU0oUOoOn 14 o0
goooooooo
goooo0ooOoOoOoOoOoOoOoOoOoOUOUobOOoboooo
gdoooOoO0oOoQoOoOoOOOOOOUOUODOUOODOOoO
gdoooOoOoOoOoOoOoOoOoOoOoOoOoOOOoOOOooOoOoOo
Ooooooooooooooo
o0oo0oo0ooU0oooUOoUoooooOooOooOoo
O00U00ooU0U0oooOoOoDoooUooooooooo
anthropomorphism 0000000000000 OOO0O
O0000o0o0ooooooooooo 1, 12Juoo
gdooooOoOoOoOoOoOoOoOOoOOOOOOOODODoO

(© 2021 Information Processing Society of Japan

Vol.2021-HCI-192 No.40
2021/3/16

O0oo0o0o0ooooO0ooOo Moooooooo
O0o000o0o0o0oo0o0 1200000000000
goooooobooooooooooooooobooooo
goooooobooooobooooooooobooooo
gooobooobooooooocooooooooboooon
O0OO0OCOOO0O00 NaoO Pepper000O0O0O0OOOO
00000000000 AiboO Paro0 00000000
O00000000000000000000000 Aibo
000000000 00ooooooooooon [18]0
obooooooooooboooooooOooboooo
oobooooobooooooocoooooooooooo
oobooocoobooooooocoooooooooooo
oobooocooooooooocoooooooboOooo
oot
gooboobodooboooooooOooboOoooooa
ubooobOoobOoobOoobOoobOoOoOoooooao
gobooocoooooobooobodoo

2. OO

2.1 000
0000000000 23000000 (DO6000OO
1700000Mean=18.9, SD=0.8)0 000000000
gobooooooooooocooooooboooon
gobobooooobooooobooobooooooog
(0070000 800000 mean=36, SD=14.3000 9
00ob040000020) 00000000000

22 0000

O0000000D0Dooooooooooooooog
00000000000 0ooooooooooDoooon
000000000o0oo0oooooooooooooon
0000000oooooooooooooooooooon
00000000o0o0oDooooooo 100000
ooooo

000D0DmOouoDmooooooo300oooon
000oo000oooooooooooooooooon
0000000007000 Likert 00000000
oooooooo

0000000000000 0OSelf-Assessment Manikin
(SAM [17)D0O0O0O0OSAMOO0OOOOOO0OOOOOO
00o0oo00oooooooooooooooooon
000oo000oooooDooooooooooooon
00000000 OPleasure-Arousal-Dominance 0 30 0
OO0 (PADDOO [15) 000000000000 Pleasure
000 Valence DOOOOOSAMOOODODODOOO

*I 00000000000 000000000000000000
gooooooboooooooboooobobooOoobobooooo
0o000o0o0ooooooo0o



gooooooood
IPSJ SIG Technical Report

=

a) BAGE

4/22

NTOERERT. TOBBNLNRCHET ZRPEEORETICLTRATLEW, —FROEFIDEF v 7 ERFFTI LSV,

Tﬂﬂﬂm

2) ORI N L 5 EEREFUTEEDETH
> C 7 ABEHTLE

7 BHERTLS

7 BYEETLE

WHICHTOEL o1 0
BHCHTVEN o1 02
[

b) ZFE

1/22

1)Look at the picture below and choose the number that corresponds to that emotional impres

TEWﬁT

123 456 7 809

n, based on the picture on the right. Please check one per line

123 456 7 89

2)How well do the things in the image above fit into each of the following characteristics?

u LJMFJ

123456759

01 00000000000 (a)000,b)00)

00000000000000000000000000
000 [16000000000000000000000
00oooo (170

23 0000

ooooOooOoO0oO0oOoOoOOoOO0 IEEEQCOO0O0D0O
(https://robots.dececorg/) 00 0D DO O0O0OODOO
IEEEC0O0O0O0O00O0CO0OO0DOOO0O0C0CO0O0O0OO000O0
coooob noooobooooooocosbooboobono
coooooooboooooobooooobo3soboooo
coboooooooooobooooooooobooooo
000000000 220000000000000 (O
j)000o0ooUoOoooUooooon

3. 0O

3.1 00oooono
00oooooooooooooooooooooog
00000 4(x) 0000000000000 0O0O0O0OO
000 4b)00000000 200000000000
O0000o00oooooooooooooooooon
O00o00o000oooooooooooooooooon
O00o0o000oooooDooooooooooooon
0000000O0DbO00OD00ooOOobDO0oooogoD soOd
O000Do000oooooooooooooooooon
000D00000DO0OO0O0O0DDOO0ODO Valence O 0.940
Arousal 0 0.540 Dominance O 0.860 0O 0O O OO 0.890
000000 o0.80000000 0.7400Arousal 100
oooooooooooooon

(© 2021 Information Processing Society of Japan

Vol.2021-HCI-192 No.40
2021/3/16

IEEE00000000000000000000IEEE
0000000000000000000000000
000000000000000MO00000MO00
000000000000 10000000000000
0000000000000000000000000
0000000000000 Vji(G={00,000 },j=
{0000000 },k = {Valence,...,0 0000 }) 00
00000000000000000 Vmean, 0000
0 Vsd, 00000 Vmean, +Vsd, 0000000000
00000000000000000000000000
OOO0OOIEEEDOD0OO0O0D0O0O0DOO0OO0DOO0OO
0000000 010000000000000IEEED
0000D0000000000000000000000
0000D000000000000000000000

000000MO00000000000000000
00000000000000000000000000
0000D0000000000

01 IEEEO0O0O0O0000O0OOO0000OC0OODOO0O0000O0O0
gooogoogogd

Humanoid Others
Ooad ogood oo ooa
ooooo 4.68+0.89 4.4640.80 1.91£1.39 2.47+1.22
ooooo 2.07+1.31 2.684+1.13 3.2142.23 3.57£1.75
oooodo 5.844+0.26  5.63+0.68 6.07+0.80 5.344+0.24

0000000000000000000000000
000D000000000000000000000000
000 Vmean, 000000000000000000 ¢,

D00000000000000000 (R7 —&5H0)
DDD00000DD00000000000 200000
D00000000D0D0D0000000000000
D0D0O0000D0D000000000000000
D00DO0000D0D000000000000000
D0D0D00O00DD0D0D0000000000000

ooooooo

3.2 00000000
ooobooOO0O0OmOoOo0o0oOmOoOooooooogd
ooboooooboocooooocoOooooooboooo
uoboooooboocooooocoOooooooboooo
uobooooooooooocooboocOooobo 200000
oooboooooboocOooooOooOooboOoooooo
ooboooooooocooboooooooooboooo
ooooo0r=-047,00r=-054000000000
oobooOoobooboooooboocoooooooboooo
oboocoOoocbooooooOoobOOooboOoobocboOooo
oobr=-014,00r=-034000000000O0OO



gooooooood
IPSJ SIG Technical Report

Color Key

n

02 0 01
Value

Centralized difference

(B% - %55H)

Ill._ ]

N 0000 ouwnor

animalLike
dominance
humanLike
machineLike

02 0000000O00DOOO0ODO (centered)

O00oooooooooooooooooooonomong
O0000o000Dooooooooooooooooon
0000 2000000000000000000000
O0000000oo00Doooooooooooom

00o0oo00oooooooouooooooooon
000000000000 000 Arousal O Valence 0 0O
O00o0o000oooooDooooooooooooon
0000000000000 r=0.07,007 =—-0.58J

4. 00O

4.1 0OOOOOO

Arousal 000 000COOOOODOOOCOOOOO
0000000000000 0 2000000000 Aibo
O QTrobotOEmiew OO0 0OD0OO0OO0OO0DODODODOO Arousal
O0000000U00U0O0U0U0Ooo0oO HyQ O TitanO
BigdogUOOOUOOOUODOOO Arousal DO OO OO
O000O0O0O0OO0O0OO0O0O0O0O0O0 ArousalDOOOOOO
dd000O0oO0O0O0oO0oO0O0oOoOoOoOoOoOoOoOooooooo
gdd00O0OoO0oO0oO0oOoOoOoO0OoOoO0O0OO0OOOOOOoOoOoo
dd000O0oO0O0O0oO0O0oO0oOoOoOoOoO0OOoOoOoOoOoOoOooo
d0d000O0oO0OO0oOoOoO0oOoOoOoOoOO0OOOOOOOOOO
ooo

ooo0oooO0ooOooUoooooOoouooooooo
d0d00oO0oO0oO0oO0oO0oO0oO0oOoOOoOOO0OOOOOOOOOO
OUo0d00o0o0oDoO0oouUooooooooooao
(eg,00000)0D00O0OOOOOOOODOUODODOO
gdd00O0O0oO0OO0O0oO0O0OoO0O0oO0OO0OOO0OOOOOOOOoo
dd00O0O0O0OO0O0oO0oO0oO0oO0O0OO0OO0OO0OO0OOOOooOoOoo
gdd00O0O0oO0OO0O0oO0O0OoO0O0oO0OO0OOO0OOOOOOOOoo
0000000 0oUoUouoooogooooo

dd00d00000oO0U0oOoOoOoOoOooOoooooooo
d0d000O0O0oO0O0oO0oO0oO0oOoOoOoO0OO0oOoOOoOoOOoOoOOooo
Ooo00d0o0ooUooo0DooO0ooooUooooooao
gdo00oO0oOoO0oOoOoOoOoOoO0oOoOO0OO0OOOOOOOOOO

(© 2021 Information Processing Society of Japan

Vol.2021-HCI-192 No.40
2021/3/16

000000000 (1800000 o0ooooooo
goooooobooooooooooooooobooooo
000000000000 eoo0oob00oooooooo
goooooobooooooooooooooobooooo
goooooobooooooooooooooboooo
goboooooobooooboooboooooooooon

4.2 000O0ODOOO

00oDoo000oooooDoooooooooooon
0000o0o000oooooooooooooooooon
00000o000o0oo0oooooooooooooon
00000000o0oooooooooooooooon
00000o000oooooooooooooooooon
00000o000o0oooooooooooooooon
00o0o0o000oooooDooooooooooooon
000o0o00oooooDooooooooooooon
000oo00oooooDooooooooooooon
ooooog

Arousal 0 Valence 0000000000 000O0O000O0
00000000 Arousal 000000000 OO Valence
00o0oo00oooooooooooooooooon
000oo000oooooDooooooooooooon
00o0oo00oooooooooooooooooon
000oo000oooooDooooooooooooon
00000000 Yoooooooooooooooo
00o0oo00oooooooooooooooooon
000oo000oooooDooooooooooooon
000oo000oooooooooooooooooon
ooo

00Doo000oooooooooooooooooon
00000oooooooooooooooooooooo
ooooooooooooDooooooooooooon
ooooooooooooDooooooooooooon
oooooooooog

4.3 00O0OOOOO
gobooooooooobooooooOoooobooooo
oobooOoobooooooboocoooooooboooo
ubooobooooooobOoboOoocooobOobooon
oobooooooOoooobooooboooooooa

5. OO

oo0ooO0 ()oooooooooooooooooo
goboobooooooooboooooooOooboooo
oOoooOooooUOoUooOo@)Uooooooooooo
ooboooooooooooocoOooooooobcOooo
ooooboocoooboOoocobooo yooooooo
uobooOooooooooboocoooooOooboooo



gooooooood
IPSJ SIG Technical Report

Vol.2021-HCI-192 No.40
2021/3/16

02 O00O0Oooooooogog
oo oood

HL ML AL Val Aro  Dom HL ML AL Val Aro Dom
00000 (HL) -0.14 -0.47 0.16 0.29 045 -0.34 -0.54 0.15 -0.14 0.20
0ooooo (ML) 0.03 -0.71 0.16 0.42 0.14 -0.61  0.30 0.43
00o00o (AL) 0.13 0.42 -0.28 0.05 0.35 -0.19
Aroucal 0.07 -0.44 -0.58 -0.66
Valence 0.45 0.61
Dominance

cobooooooooooobooooooboooooooo
cobooooooooooooooooboOoooooon
coboooooooboocooooooooboOooooooo
ooooogooon
goboodooooooooooboboooooogon
coboobooooooooboooooooooobooooo
cobobooooooooobooooooooobooooo
cooboooobooooboooboooooood
gobooooboboooooooooboooooogon
ocooooobooooooobobooobooooobooon
cooboooooobocooooooooboOoooooon
coobooooooocOooboooooooOoobooOooo
cooooooooooon
goboooooboooooooooooooooooo
coboooooooocoobooOoooooOooboooo
cooooooboooobooobooooooon
Ul oOoooooooooooooOobocooooooo
cooboooooooobooooboooo

oooo

[1] 0O0OO0O0,0000,&0000.(2016). NAVIGATION
& SOLUTION OO0O0OO0OD0AIODOODOOCOODOOO
gooooooo:-obobo 3bbboooooog.gd
000 0= Knowledge creation and integration, 24(5),
108-125.

[2]  Stroessner, S. J., & Benitez, J. (2019). The social percep-
tion of humanoid and non-humanoid robots: Effects of
gendered and machinelike features. International Journal
of Social Robotics, 11(2), 305-315.

[3] MacDorman, K. F. (2006, July). Subjective ratings
of robot video clips for human likeness, familiarity,
and eeriness: An exploration of the uncanny valley.
In ICCS/CogSci-2006 long symposium: Toward social
mechanisms of android science (pp. 26-29).

[4]  Phillips, E., Zhao, X., Ullman, D., & Malle, B. F.
(2018, February). What is human-like? Decomposing
robots’ human-like appearance using the anthropomor-
phic roBOT (ABOT) database. In Proceedings of the
2018 ACM/IEEE international conference on human-
robot interaction (pp. 105-113).

[6] Kaplan, F. (2004). Who is afraid of the humanoid? Inves-
tigating cultural differences in the acceptance of robots.
International journal of humanoid robotics, 1(03), 465-
480.

(© 2021 Information Processing Society of Japan

(6]

[7]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Nomura, T., Suzuki, T., Kanda, T., Han, J., Shin, N.,
Burke, J., & Kato, K. (2008). What people assume about
humanoid and animal-type robots: cross-cultural analy-
sis between Japan, Korea, and the United States. Inter-
national Journal of Humanoid Robotics, 5(01), 25-46.
Fong, T., Nourbakhsh, I., & Dautenhahn, K. (2003). A
survey of socially interactive robots. Robotics and au-
tonomous systems, 42(3-4), 143-166.
Nisbett, R. E., & Masuda, T. (2003). Culture and point
of view. Proceedings of the National Academy of Sci-
ences, 100(19), 11163-11170.
MacDorman, K. F., Vasudevan, S. K., & Ho, C. C.
(2009). Does Japan really have robot mania? Compar-
ing attitudes by implicit and explicit measures. Al and
Society, 23(4), 485-510.
Nomura, T., Kanda, T., Suzuki, T., Han, J., Shin, N.,
Burke, J., & Kato, K. (2007). Implications on humanoid
robots in pedagogical applications from cross-cultural
analysis between Japan, Korea, and the USA. Proceed-
ings - IEEE International Workshop on Robot and Hu-
man Interactive Communication, 1052-1057.
Walker, J. H., Sproull, L., & Subramani, R. (1994).“ Us-
ing a human face in an interface,” in Proceedings of the
SIGCHI Conference on Human Factors in Computing
Systems, (New York, NY: ACM), 85-91.
Riek, L. D., Rabinowitch, T. C., Chakrabarti, B.,
& Robinson, P. (2009). How anthropomorphism af-
fects empathy toward robots, in Proceedings of the 4th
ACM/IEEE International Conference on Human Robot
Interaction, (New York, NY: ACM), 245-246. Robotics,
000.(2019).0000000000.0000O0O0DOO
0, 37(4), 293-296.
Sabanovic, S., Bennett, C. C., & Lee, H. R. (2014,
March). Towards culturally robust robots: A critical so-
cial perspective on robotics and culture. In Proc. HRI
Workshop on Culture-Aware Robotics (Vol. 2014).
Mehrabian, A. and Russell, J.A.,0 19747 An Approach
to Environmental Psychology,” The MIT Press
Morris, J. D., Robers, M. S. and Baker, G. F.,00 19990
“ Emotional Response of African American Voters to Ad
Messages,” in Campaign Communication, Lawrece Erib-
aum Associates.
Lang, P. (1980). Behavioral treatment and bio-
behavioral assessment: Computer applications. Technol-
ogy in mental health care delivery systems, 119-137.
o00,0000,000,&000.(1991). 00000
00000000000000.0000, 55(5), 25-30.



gooooooood
IPSJ SIG Technical Report

03 00000000000

Release year

Category

Aibo
Aibo(1999)
AILA
Armar
Atlas
BigDog
Charlie
Cody
Darwin-OP
DaVinci
Emiew
HRP-2
Hubo2
HyQ
KHR-3
Nao
PetMan
QTrobot
Titan
Flower
Doll

Menschen

2018
1999
2010
2017
2016
2005
2012
2009
2010
1999
2016
2002
2009
2011
2009
2008
2009
2017
2007

Entertainment, Consumer
Consumer

Humanoid, Research
Humanoid, Research
Humanoid, Industrial
Research, Military
Humanoid, Research
Research, Medical
Humanoid, Research
Medical

Humanoid, Industrial
Humanoid, Research
Humanoid, Research
Research

Humanoid, Consumer
Humanoid, Research
Humanoid, Military
Education, Research, Medical
Medical, Research

(© 2021 Information Processing Society of Japan

Vol.2021-HCI-192 No.40
2021/3/16

Ao DarvinoP

Abo(1999) Davincs

ALA

Atas doll Qrabot

Charke. Huboz

03 00000000000



DDDDDDDDDD

mmmmm

o m """"" £ 5%% ....... -
é’%% o s f%—% o
@%ﬁ% A g e Wbk

Patian

e W ﬁéw e e e

aaaaa

£.5% £8%
A A i ﬁﬁz oy

nnnnnnnnnnn

% 3 %@% L %@é %@

(a) EIZIK (b) -ﬁl
WERBATREE R, PEEE A TRLE,

DDDDDDDDDDDD



oooooboooo
IPSJ SIG Technical Report

valence Order

>

arousalOrder

0-

QTrobot Aibo
Aibo QTrobot
20-
Hana Gl
Hana
Aibo(199
miew
Emiew Aibo(1999)
HRP-2
Nao
Nao
- 15-
Darwin-O
rwin-OP
Armar
Menschen
Hubo2 5
Hubo! 5
Armar 8
=
®
£
KHR-3 Menschen £
S
KHR-3 S ..
H Atlas
5-
HyQ
BigDog
BigDog
Charlie
Charlie
. v 0-
en i
population
BigDog PetMan
20~
15-
3
B
o]
=
)
T
&
E
E
2
10-

Hito Hana
Menschen Menschen
. . 0-
en i
population

05 O0O00O0O0OO0OO0OO0O0OOO0ODOODO

(© 2021 Information Processing Society of Japan

HRP-2
PetMan
HRP-2 PetMan
Hubo2
Allas 2
Arma Armar
AILA
Charlie
Hubd AILA
HyQ
i 15-
DaVinci
Cody
Cody
DaVincj ]
Titan o
Charlie £
i
Q 2
£
5
g
- 10-
Titan QTyobot
Emiew
Darwin-OP
Hana
Aibo
Hito
5-
Aibo(1998
QTrobot
Darwin-OP
Mensch Aiko(1999)
Hi Jana
. v 0-
en p
population
Hito
—_
Hito
HRP-2
QTrobot
Hubo AlLA 204
Nao thien
QTrobot
HRP# Nao
ubo2
PetMan
15-
]
j=
o
]
=
=
T
E
=
<
10-

Menschen

HyQ

Aibo(1999)

Aibo(1999)
Aibo

BigDog

en i
population

Vol.2021-HCI-192 No.40

BigDog
DaVinci DaVinci
PetMan PetMan
KHR-3
Aibo(1
Atlas
Charlie
Hubo2
KHR-3 Armar
Armar
AILA
Hubo2
Nao
Darwin:
HRP-2
AILA
Emiew Charlie
Nao Aibo(1999)
HRP-2
arwin-OP
Aibo
Aibo
QTrobot
Hito
Hana><
Hana
en P
population
Aibo Aibo
Charlie Aibo(1999)
HyQ BigDog
Emiew
Emiew
—
Darwin-OP Darwin-OP
HRP-2
Atlas
Atla
KHR-3
KHR-3
QTrobot
Al
Hito
Hubo2
Cody
Petpian Armar
Titan
Hana
RP-2
Nao
DaVinci
Hito
\ILA
Menschen Hana
Menschen
en J;z
population

2021/3/16



