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Robust Controller Design using SSV ()

for Teleoperated Robot System with Time-Delay

X
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Abstract

: A design method for a teleoperator robot system is presented in this paper. The control system

consists of two phases; approach phase and contact one. The end-effector position of the estimated slave robot

and the contact force between the end-effector and wall are displayed on the monitors at control site, using

which the operator controls the teleoperator system. The approach phase controller is designed using Smith's

principle and the contact one designed based upon the structured singular value g in order to increase the

robustness of the system. The uncertainatices such as communication time delay and the variations of system

parameters are considered as a multiplicative pertubation. Computer simulations are conducted in order to

evaluate the performance of the proposed design method. It is found that desirable control performace, especially

in the contact phase, is obtained if the control mode is switched into contact phase when the estimated position

of the slave robot end-effector is in front of the wall.

Keywords: teleoperator robot system, time delay, robust control, H infinity norm, structured singular value,

approach phase, contact phase
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Table 1. Transfer functions used in simulation
study.
Group Transfer Function

Human operator Gry = 0bs + 7.0, G = 05s + 1.0

Model of Gy Gri = 055s + 1.1
Gs (7.25 = D/ +7225+9)

Giso (85+10)/(s*+8.0s+10)

Gie (8s+10)/(s™+8.0s+10+(0.75s+1)z.)
Force Scaling Factor kes = 0.2

Wall Stiffness 2. = 6944.82N/M(40ib/in)

Wall location Xe = 38.1mm(1.5in)
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