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Research on Robot Arm with Bi-articular Driving Mechanism Emulating Muscular Viscoelasticity

Kengo Yoshida, Toshiyuki Uchida, Yoichi Hori

Recently there are many trials to introduce animal characteristics into robots. Both animals and conventional robots

use FF control when they act. However their control mechanism is quite different. We consider on the important role that
muscular viscoelasticity and arrangements play in amazing ability of animals.
In this paper we propose a novel FF control algorithm of robot arm with Bi-articular Driving Mechanism. Muscular

arrangements of upper arm are simplified to a model consist of four mono-articular muscles and two bi-articular muscles.

Each muscle has unique viscoelasticity which is propotional to muscular contractile force. Our robot arm emulates these

characteristics. Proposed algorithm calculates appropriate contractile forces to track expected path. We can drive the arm
quite well. By simulation, we verify its effectiveness and robustness.

Key words: robot arm, mono-articular muscle, bi-articular muscle, muscular viscoelasticity
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1 0.6[m] l2 0.6[m]
lg1 0.3[m] || lg2 0.3[m]
mi 2.5[kg] || m2 1.07kg]
1 0.1[m] 1 0.1[m]

k 3.3[N/m] b 5.0[NO s/m]

i (Dl,m + D3,m)52,m + (Dl,m - D2,m)S3,m
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