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Novel Control Argorithm of Robot Arm Emulating Muscular Viscoelasticity

Kengo Yoshida, Takaaki Koseki, Yoichi Hori (The University of Tokyo)

Recently we can see many trials to introduce animal characteristics into robots. Both animals and conven-

tional robots use FF control when they act. However their control mechanism is quite different. We consider

on the important role that muscular viscoelasticity and locations play in amazing ability of animals.

In this paper we propose a novel control algorithm of robot arm to emulate muscular viscoelasticity. Mus-

cle has unique viscoelasticity which is propotional to muscular contractile force. When contractile forces

are given to each muscles, the arm goes back to equilibrium position due to muscular elasticity. Proposed

algorithm utilizes this characteristic. It is shown that, by deciding the required contractile forces and some

related parameters, we can drive the arm quite well. By simulation, we verify its effectiveness and robustness.
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Fig.1. Model of a muscle
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Fig.2. Arm model equipped with three antagonis-
tic muscular pairs
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Fig.3. Block diagram of proposed algorithm
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Table 1. Parameters of simulation model

1 0.6[m] | I2 0.6[m)]
lg1 0.3[m] | ig2 0.3[m]
mi 2.5[kg] | mao 1.0[kg]
71 0.1[m] | »r 0.1[m]
k 3.3[N/m] b 5.0[NO s/m]
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0 _ i (Dl,m + D3,m)S2,m + (Dl,m - D2,m)S3,m
YTk StmSam + SamS3m + SamS1m

0 _ i (DZ,m + DS,m)Sl,m - (Dl,m - D2,m)S3,m
2m k Sl,mSZ,m + SZ,mS?),m + SS,mSI,m
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Fig.4. Simulation result of driving robot arm using muscular viscoelasticity
Left image is trajectory of endpoint.
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Fig. 5.

Simulation result of changing mass of each link
Left image is trajectory of endpoint.




