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How Object Softness Contributes to Machine Intelligence

00000 (0000o0ooooooon)
Shinichi Hirai (Dept. Robotics, Ritsumeikan Univ.)

osiooooOooooooOopbooUdOoOoDOooO0O0oOoDOoOO0U0O0oDOOoOoO00DOobDOoUoOooOoooOoo
gbobooooboooooboooobooooooboboooooooboooooboooboooooobooooon
gbobooooboooboooooboooooboooboooobooboooboooooboooobooboooboaoon
gobooobooooooboobooboooooobobbooboboobobobooooDooo

1 0odd

gobooboboobbooobooobboooboon
gogbobooobobooobobooobbooobboobon
goooOoooobooooboobooboooooboobooooboooa
gbooOoobooboobobobooboboobOoooooboooo
gobooobooobbooobooobooobboooon
ubhoboboboobobooboooooboobobOooboono
gbobOooooobooboobooboooobobooaoono
goooboboobooboboobobobobobobobo
gogbooobooobooobooobboobbooon
gbooooobooooboobooogooboon

2 Ooogogo

"00bo00oo”0bo0obo0oooboooooOoooooon
gboboboboboboooboobobobobooobooboo
ooooOor’oo0’ooogoooooogoooobooooo
gbooooooooboboooooboboooooboooo
bhoboboooooobooooobobobooboooono
gobooobbooobbooobbooboboobboobn
gobooobooobboobboobboobbooon
ubhobobobobooboooooooboobobooono
ubhobobOoboooboooooooobobooboooonoo
gobooobooobbooobooobooobboobn
gobobooobooobboooobbooobbooobon
bhobobOoooobooooboboboboobOoooonoo
goooboboobooboboobobobobobobobo
gobooobooobboobboobboobbooon
000 Fig. 1-(a) 0000000000000 OOOO0OOOO
obhoboboobooooboboooobobobobooobooono
gobooobooobbooobooobboobbooon
ooooooooOooo0oOoood0bD0oobooboboOoooo

BRI AT DAL T 7L — a2 (S12006) (20064512 H 14 H ~17 H - FLIE)

(Vertical) 2
Force Total Force Total Force XEd
Component TEd? cosfp

TEd?cosfp
/ Force
Component

7Ed?singp

Normal
Component

Tangential
TEd?

Component
nEd’tan6p

Contact
Direction Contact
Direction

Fixed End

Fixed End

(a) radial model (b) parallel model

Fig.1: Fingertip models
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Fperp(dv gp) = cosd
P
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Fig.2: Indirect simultaneous positioning of multiple points
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Fig.3: Circular soft robot climbing a slope

) 34s ) 35s

Fig.4: Circular soft robot jumping
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