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A Baby Robot with an Artificial Musculoskeletal System

*Kenichi NARIOKA (JST, Osaka University), Ryuma NIIYAMA (University of Tokyo),
Koh HOSODA (JST, Osaka University), Yasuo KUNIYOSHI (JST, University of Tokyo)

Abstract— Motor skills and cognitive abilities of a human are acquired during its infancy, while the mechanism of their
development is still a big mystery. Our goal is to clarify the role of embodiment in the early stage of the development
through experiments with a real baby robot. To study full-body and compliant interaction with the environment, we
build a baby-size musculoskeletal robot driven by McKibben pneumatic artificial muscles. The robot can move in a long
period of time without mechanical troubles or thermal problems. This paper describes a design concept of the baby robot,
especially about the characteristics of the human-like skeletal structure including bi-articular muscles. This robot can be
useful platform for many researches associated with cognitive developmental robotics.
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Fig.1 Infant movement involving complicated contacts

ubooboooooooooboobooboboboo
oo00ooo0o0ooooD rgH)OOOODOOOOO
goboboooooobooooboooobboobooon
gbobobobobboboooboooooooon
ubobooboboobobobooooboooooobo
ooooopuel0coooogoobooooooooboon
oboooboboobobooboooooooboooDo
obooo0ooooooboobooboboooooon
obooo0ooooooboobooboboooooon
oooooaoo

oobooooogo/ooobbooboobooobooo
obooo0ooocooooobooooboboooon

268 B AOMRY MERFMEESR (20085F9H9H~11H)

oboooooooooobooooboboooon
oboooooooooobooboobobooooon
obooooboooooooooo

2. O0O00OOOO0O0O “Pneuborn”

21 OO

0000o000oogg “Pnevborn” 0000000
OTable 10000000 DDOOOOO0O700000
gbooooooboooobobobooooooon
gbbooooboobooooooobooobooobooo
gbooooboboooooboooooon

Table 1 Spec of the baby robot.
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Fig.2 Antagonistic drive and mixture of bi-articular and
mono-articular muscle..

gboooooooooboobooboboobooboo
gooobboooooooobbooooooooooo
gbooooooboboboboboooooogn
ubobooboboboobooboooboboboobo
gbooooooooboboboboobooogn
goboooobooooboobooogobaoo

23 0OOO

ooooobooooooono cADOOON Fig3O0O
obooooooooobooboobobooooboooon
oobo00000 Fg4dOOOOOOOOOOOOODO
gbo300b0b00oocoooboobobooogn
goooooobooooobboooooooooonon
boboboboboboboooooooobooon
gooobooooooobobooboooooooooo
oboobooboooooboooboobooooag
gboooooobooboobobobooboooon
gboooooboooobobo@o)boooon

Shoulder joint

— Circular ribs Front View

Fig.3 Configuration of the hip joint and shoulder joint.
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Fig.4 Skeletal structure of the baby robot ‘“Pneuborn”.
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