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Tracking Control Properties of Human-robot Systems

Toshio Tsuji**, Takashi Kato** and Makoto Kaneko*!

Human-robot systems including interaction between human operators and robots should be designed with careful

consideration for dynamic property and control ability of the human operator. In this paper, tracking tests of the

human-robot system using an impedance-controlled robot are performed in order to clarify the control ability of

human operators, and changes of the tracking ability and the dynamic property of the human operator are analyzed

for different values of the robot impedance. From the experimental results, it is shown that the human operator tries

to keep the dynamic property of the overall system as constant as possible by adjusting his or her own impedance

property.
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Fig.3 An example of experimental results (K = 55[N/m],
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Fig.5 Change of the control performance J and U, depending

on the natural frequency w, and subjects (K = 55 [N/m],
¢=1,d=055[m])

of hand

&
~ E 0
g 1, g oL f
3
g o 25 50
E ] ; 40
g0 B
5 ¢ 7 =il
a - D 0
— S . ol
g - 2 800
g 07 é é \‘a P
Q ; B3 =S
O, F O% :
Dy, Lig oo X
%, $F
Cop, RPCAES o

Fig.6 Change of the control performance J and U, depending
on the damping coefficient ¢ and subjects (K = 55 [N/m],
wp = 4[rad/s], d = 0.55 [m])
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Fig.8 Change of the control performance J and U, depending

on the stiffness K and subjects (M = 3.43 [kg], ¢ = 0)
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