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Robot Arm Using Bi-articular Driving Mechanism

Kengo Yoshida, Yoichi Hori (The University of Tokyo)

Recently there are many trials to introduce animal characteristics into robots. In this paper, we describe

our attempt to make a robot arm based on the principle of bi-articular muscles. Conventional robot arm has

only actuators similar to mono-articular muscles. Existence of bi-articular muscles can give robots remark-

able ability to realize various motions without feedback control, which may provide skillfulness and safety

like animals. We suggest a driving mechanism using equilibrium position originated muscular elasticity. And

this mechanism realize trajectory tracking as feedforward control in simulations.
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Fig.1. Conventional robot arm model and ani-
mal‘s arm model
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Fig.2. Arm model of animals
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Fig.3. Model of a muscle
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Fig.4. Model for simulation
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Table 1. Parameters of simulation model

I 0.6[m] | Iz 0.6[m)]
lg1 0.3[m] | lg2 0.3[m]
my 2.5[kg| | ma 1.0[kg]
I, | 0.3kgdm?] | I | 0.12[kg0 m?]
1 0.1[m] 1 0.1[m)]
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Fig.5. Simulation result of Driving robot arm us-
ing equilibrium
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Fig.6. bi-articular drivibng mechanism using
pulleys
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Fig.7. Outline view of robot arm
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Table 2.  Major parameters of robot arm

000 1(00) | 200 x 50 x 10[mm] 270]g]
000 1(00) | 200 x 50 x 10[mm] 270]g]

0ooo 2 200 x 50 x 10[mm] 270[g]
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0ooooo 0000 (E6H-CWZ6C)
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