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Visual Feedback Control of Loosely Coupled Joint
Using SMA Actuators

o Takahiro YOSHIMURA, Mizuho SHIBATA, Shinichi HIRAI
Ritsumeikan Univ.

Abstract:We presents a link mechanism with a loosely coupled joint, modeled on human joints. A viscoelastic object functions as cartilage

and soft actuators as muscles. We show that the link mechanism using shape memory alloy (SMA) actuators to regulate the angle of the link.

The compliance of the link is variable due to the SMA actuators and the cartilage area.
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Fig.1 Concept of loosely coupled joint
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Fig.2 Prototype of loosely coupled joint
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Fig.3 Experimental results under P control
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Fig.4 Experimental setup for measuring compliance
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Fig.5 Test results for compliance
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Fig.6 Joint mechanism without the cartilaginous area
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Fig.7 Experimental result of joint without the cartilaginous area

24 JOOOOODOOOO

goooooobobobbbbbbbboooooooo
oo00oooO0o0o0ooOo0o0ooDooOoo0oooooOn
000 loosely coupled joint 00 OO0 OOOFig6O OO0
gdooooUobooo0oOopooogooooogoos200
00000000000 KpO 200000 640 SdegO
000000000000 Fig7000000000 Fig3
gogodgoooooooooobobobbooouoooo
000 looselycoupledjoint 00 OO0 0O0O0OOODOODODOO
ooooooooo

3 OO

000000000o0oo0ooooooooOo SMAO
00000000000 DODOODO loosely coupled joint O O
oo0o0ooO0o0o0oooOo0oOooDoOoOooOooooOoOn
00o000o0o0000o0oo0ooDOoUoooDoUooooo
o0o00o0ooO0o0o00oooO0oO0oOoooooooooon
0o0o00o0ooO0o00oDoOoO0o0o0ooooooooOon
0000U00oo0o0o0oUoo0o0oOooDooOoOoooooo
oo00o0oooO0o00oooO0o0o0oOOoOoOoO0ooooDOo0n
ooo

ggoo

[1] 00,00:”00000000D0O0O00000—DC0D000
ooooooo3goooo—,000000000, Vol.18,
No.5, pp.74-82, 2000.

[2] I Mizuuchi, R. Tajima, T. Yoshikai, D. Sato, K. Nagashima, M.
Inaba, Y. Kuniyoshi and H. Inoue: ”The Design and Control of
the Flexible Spine of a Fully Tendon-Driven Humanoid Kenta”,
Proc. of IEEE Int. Conf. on Intelligence Robots and Syatems, pp.
2527-2532, 2002.

[31 00,00,00,00: "Loosely CoupledJoint 0O O OOOO
0, SICE SI 2005.



