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Abstract : In this paper, a new structure for teleoperation systems with time varying delay has been modeled and proposed. A
random time varying the delay of up to 150 msec is simulated in teleoperation channel of both masters to slave and vice versa.
The system stability and transparency have been investigated, comparing the result of a PID controller and an optimal
controller on each master and slave sub-systems separately. The controllers have been designed in slave subsystem for
reducing position errors between master and slave, and another controller has been designed in the master subsystem to
establish stability, transparency and force tracking. Results have been compared together. The results showed PID controller is
appropriate in position tracking, but force response oscillates in contact with the environment. We showed the optimal control
established position tracking properly. Also, force tracking is achieved in this controller appropriately.
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