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Design of a pair of tendon-driven robotic hand
with coupled movements of the forefinger phalanx

Takahiro INOUE, o Daisuke TAKIZAWA, Hironori TANIKAWA (Okayama Pref. Univ.),
Shinichi HIRAI (Ritsumeikan Univ.)

Abstract— This paper proposes a new tendon-driven robotic hand.
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Fig.1 A proposed structure of the wire-driven finger with a
round belt which is made of rubber.
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Fig.2 A proposed structure driven by a set of four motors.
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Fig.3 A prototype of the robotic forefinger.

Fig.4 A prototype of two-fingered hand produced by
computer-aided design (Inventor 2008).

gobooboboooooobooobooooboooobobooo
OO00oo0ooDoDoo0o0ooooo0O00n 300mmO0 30mm0O
00 33mmO0O00 304.7¢ 0000000000000
oo0oo003mmO000 250mmO00000000O0O0
oboooooooooo292mmO00000000O0
obobod 8 UbO0OOobOoooooooboboooogon
obO24aN0O00000O0O0O0O0O0O0O0OO0O0C0OOO00OO0
Fig. 3-b) 00 0000000000000 O0O0DOODOO0
obooooooobooboooooooo2000000
ob0o0O0o0ob00obOobOo0ob0b00b0Fg 400 CADOO
oobooobooooo2b0b000b0o0o0o0o0oo0o0oo0oa
obooooobooooooboboooooboooooo
oobo0oobooboooooboooboobooooOoooo
obooooobooboocooooooon

4. 0O0O0O0O0O
41 0OO0O0ODO

ooooobooooooooooooooooooFg. 3-
@bOb00bob0bc02nmO000000000O00O00OO
000 300HzOOOOOOO 200000000000
O000000Fgeg S5O0 DIPOOCO PIPOOOOOOOO
oobooobooos3soobooooooooooobooon
oobooobooobooooooooooobooooon
DlpOO0O00O0O0O0COOOOOPIPODODOOOOOOO
obOooooboobooboobooo2ss00000000



proximal link
fffffff distal link

angle variation [deg]
AP
o o
e
—

-60 /
\/
-100 \¥iad

0o 1 2 3 4 5 6 7 8 9
time [s]

Fig.5 Verification test of the prototype.

Fig.6 Human hand and markers for verification test.
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Fig.7 Verification test of a human hand.

L3

Fig.8 Layout of two springs used for preventing the deflection
of the string.

obooooooobooboooboboooon

S5. DO0OO0obOOoob220000000

Fig20O00OO0OO00OO0O0OO0OO0OO0OO0OOO0OOO0O
00000 Fg 80O OO0O0OOOoOoO0OOoOoO0oO0oOooDOn
ooboooboooboobooboboooobooobooon
oobooobbooooooooobooobooooooon
oobooobooooboooooo200000000000
obooooobooboooooboobooooog

good

1) S.R.Devasahayam, “’Signals and Systems in Biomedical Engi-
neering”, Plenum Pub Corp, 2000.

2) J.Hamill, K.M.Knutzen, “Biomechanical Basis of Human
Movement 2nd Ed.”, Lippincott Williams & Wilkins, Chap.4,
2003.

3) 000,00 Jooooooooooooooooooro
07000000000 SI0000000000d, 1F2-1,
2006.

4) 000o0ooooo,s0gooooooooooo»,ooo
00o0oooogoo,3M27,2007.

5) T.Inoue, S.Hirai, "Mechanics and Control of Soft-fingered Ma-
nipulation”, Springer—Verlag, London, 2008.

6 0000000000000 00O0OOO>, 0000
googQg cd, Vol.75, No.757, pp.2537-2546, 2009.





