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Affetto: a child robot with realistic facial expressions

*Hisashi ISHIHARA (Osaka University), Yuichiro YOSHIKAWA (JST ERATO),
Minoru ASADA (JST ERATO, Osaka University)

Abstract— Mutual attachment in caregiver-child relationship is considered to play a crucial role for social
development of a child. In the field of cognitive developmental robotics, some child robots have been created
to reveal the mechanism under such a developmental process. However, most of these robots have not been
provided with a realistic childlike appearance and facial expressions, which seem important for inducing
caregiver’s attachment. In this paper, we introduce our new child robot, Affetto, that has realistic face and
facial expressions of 1- to 2-year-old child, and discuss what kinds of issues on child development can be

examined by using it.

Key Words: Cognitive developmental robotics, Child robot, Realistic appearance, Mutual attachment

1. 0000

000000000000 00000000000
000000000000 000000000000
000000000000 000000O000000
000000000000 000000O000000
000000000000 000000000000
000000000000 000000000000
000000000000 000000000000
000000000000 000000000000
000000000000 000000000000
000000000 (1)00000000000000
00000000000 0000000000000
000000000000000000 [2,3,4,5, 60
00000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
O0Oo0ooO000O0O00on

000000000000000000O00000
000000000000 000000O000000
00000000000 (7000000000000
000000000000 000000000000
000000000000 000000000000
000000000000 000000000000
0000000000000 000000000000
000000000000 000000000000
000000000000 000000000000
000000000 00000000000000
000000000000000000000000

Fig.1 Affetto0 00000000

O0o0oU0ooo0ooOoOooOooUooO Yooo
gbooboooooooooobooboobobooooo
gooobooobooobooooooooobooboboDbo
goboooooooboooooobboooooobooboooo
obobooooboooooooboobobooooon
oboooooboooon

obobobooboooooooooboobooobon
gboboooooooooooboobobooooon
gbobooobooboooooooboobobooooon
gboboooboooooooboobobobooooon
gboboooboooooooboobobobooooon
gboooooooooooooboooobooboo
gboboboboboboboboooooooon
gboboobooooooboooobobobooooon
gboobooboooooobooo

gobodobboolio20000000000000
0000000000 00000 Affettod 000000
gbdboobooooobooboobooboboooon
gbobobooooooboooooooooooooon



obobooooooobooboobobooooooon
oboboooooooooboboboboooon
obooooooooooboobobobooooon
oboooooboooooboooooooon

2. 0J0oOobogo

Affetto0 000000000 Fig. 10000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
0000000000000000102000000
0000000000000 170(mm]00 0 140[mm]0
0000 150mm] 000000000000 1200
OOFig. 2000000000

Fig.2 0000000000000 O0O0DODOOOOO
Oo00Oo0ooooooOooooo bcOogooooo
oooooooboooooooooooooooon
oooooobooooooboo

gboboooooooooboobobobooboon
gbooooooboooobobobooooooon
gbooooooooboobobobobooooon
gbooooooooboboboboooooooon
gbooooooooboobobobooooooon
gbooooooboboboboboooooooon
gbooooooooboboboboooooooon
gboboboboboboboobooooooobogo
gbooooooboobooboboboooooooo
booobooboooobooogd

Oo0O00 bCOOOOOOOOOOOOoOoOOOO
gboooooooooobobobooooooon
gbooooocoooooboboboboooon
bobooboobooboooooooooboono
gbooooooboooobobobooooooon
gbobobobobobobobobooboooon
gbooooooooboobobobobooooon
gboooooobooboobobobobooooon
gboboooooooboboboboooooooon
gboboooooooooooooboobooooboog
gbobooboooooooooobosoboobond
ooboooobooooobooboboboboooooo
oobobobooboobooboboobooobooooo

gboboobooooooooooobOobooooon
gboboooooooooooboobobooooon
gbobooooooooooobobobooooon
obO3000000b0ob00oooboobobooon
O00D0OO0O00000O Fig. 30000

Fig300OOOOOOODO

gobooboobbooboobooboobo
gobboooobooobboobooboboooboa
ggboodgboobbooboobuodoboabod
ggboogbooobbobboobgooboabod
gbogoobobobobooooobboobboobba
oboboooboooooooooboobobooooon
oboboooocoooooooboobobooooon
gboboooooooooobooooboobo

3. UoonoO
31 ODO0O000O0O0O0OO0O0OO0O000OO000O0d
oboooo

Affetto0 000000000000 OODOOODOO
goboobooobobooboobuoobuooooboo
gdboobooobobooboobuoobooooboo
gobooboobooo

gboobobooobooobooobooboooboooo
gdboobooobobooboobuoobooooboo
ggboobooobobooboobuoobooobooo
ggboobooobobooboobuooboobooo
ggboobooboboooboobuooboobooo
ggboobooobbooboobuooboobooo
0 0 0O O maternal mind-mindedness[10]00 000 O
ggboobooobbooboobuooboobooo
ggbodobooobboooboobuooboobooo
00000o0o0oU0oU0oUoUooUoUOoEo0
ggoo

gogboooboobboooobooooboooo
ggboobooobooboboobuoobooboo
gdddoooooobbbbbbbotooooooo
gdddouoooooobbbbbbooooogoo



000000000000000000000000
000000000000000000000 [11)00
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00O000o00o0o0 9o
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000Affetto0000000
000000000000000000000000
000000000000000000000000
0000000000

32 J0O0O0oO0ODOOO0OO0O0oOoOoObbOOoOooOoonn
good

Affetto0 0000000000 DODOODOODOOOO
ooboboooboooooobobobobooooon
obooboooooooobooboobobobooooon
oboobooooooooboobobobooboooooon
obooooobooooboobooooooo

oboboooooooooooboobobobon
obobooooooobooboboboboooooon
00000o00ooO0o0oooOouooooooooo
ooooooooooobooooboooooooooo
oooooooooOoooooobobooooooooon
obooooooooboobobobobooooon
oboboooboooooobooobooooooooo
Affetto0000000000COOOCODOOOOO
oboooooooooobobobobooooon
oboooooooooobooboboboooon
gbooooooooboobobobobooooon
OO0O000O0O0ooOoOo0U0ODAffettod0ODOOODO
gbooooocoooboobobobobooooon
gooooao

33 0O00O00OO0O0DOOOO0OO0OOOO0DbOooOnOd
oboooooooo

OO00000OO000Affetto000000O0OOOO
gboboooooooooboobooboboooooon
gboboboboboboboboooooooon
gbooooooboobooboboboooooogon
gbooooobooooboo

OOO0O0OAffetto0000000O0OCOOOOOOO

oboobobooobooboooooooboooon
gobooooooooboooboboooobooooonon
ooobooobooooooobobobooooooo
oobooobooooooobooobooooooobooo

4. 00O

1020000000000000000000O0O00O
O Affetto0 0000000000000 OOOOOO
gogboooboooboooboobboobooboo
gogbooboobboobooboobooboo
ggbodoboobbooboobuoobooabod
ggbogbobooboaoboooboooooog

oooo

[1] M. Asada, K. Hosoda, Y. Kuniyoshi, H. Ishiguro,
T. Inui, Y. Yoshikawa, M. Ogino, and C. Yoshida.
Cognitive developmental robotics: a survey. IEEE
Transactions on Autonomous Mental Development,
Vol. 1:1, pp. 12-34, 2009.

[2] C. Breazeal and B. Scassellati. how to build robots
that make friends and influence people. Proc.
IR0OS99, pp. 858-863, 1999.

[3] G. Metta, F. Panerai, and G. Sandini. Babybot: a
biologically inspired developing robotic agent. Proc.
SPIE, Vol. 44, pp. 42-53, 2000.

[4] H. Kojima. Socially Intelligent Agents: Creating Re-
lationships with Computers and Robots, chapter In-
fanoid: A Babybot that Explores the Social Environ-
ment, pp. 157-164. Springer US, 2002.

[6] T. Minato, Y. Yoshikawa, T. Noda, S. Ikemoto,
H. Ishiguro, and M. Asada. Cb2: a child robot
with biomimetic body for cognitive developmental
robotics. in Proc. IEEE/RSJ Int. Conf. Human.
Robots, 2007.

[6] G. Sandini, G. Mertta, and D. Vernon. The icub cog-
nitive humanoid robot: an open-system research plat-
form for enactive cognition. In 50 years of artificial
intelligence, pp. 358-369, 2007.

[7] J. Bowlby. Attachment and loss: Volume 1: Attach-
ment. New York: Basic Books, 1969.

[ DOUO0OCO.0D00O00OOUOOOOOUOODODOUO-O
00000000 mind-mindedness 0 O00O. OOOO
O00Ooooooooao, Vol. 51, pp. 357-370, 2005.

9 00O0,00000,00000,000. ODDOOOO
0oooogooooooooooog:- ooooogo
000000oooooooooo. oooooogo
O0oO0O00000to appeartd , 2010.

[10] E. Meins. Security of attachment and social develop-
ment of cognition. Psychology press, 1997.

[11] H. Ishihara, Y. Yoshikawa, K. Miura, and M. Asada.
How caregiver’s anticipation shapes infant’s vowel
through mutual imitation? Autonomous Mental De-
velopment, Vol. 1:4, pp. 217-225, 2009.



