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Symmetric Impedance Matched Teleoperation with Position Tracking

* Hisanosuke Kawada and Toru Namerikawa (Kanazawa University)

Abstract— In this paper, we propose a new passivity-based teleoperation architecture for bilateral force and
position tracking control problem. It has the passivity-based symmetric impedance matched architecture with
a virtual damping. The new teleoperation can solve the problems of position tracking. Lyapunov stability

methods are used to establish the range of position control gains on the master and slave side.

Then the

controller is designed considering a trade-off between operationability and position tracking performance.
Experimental results show the effectiveness of our proposed symmetric impedance matched teleoperation

compared with the conventional teleoperation.

Key Words: Teleoperation, Symmetric impedance matched architecture, Passivity, Position tracking
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Fig. 2: Symmetric teleoperation
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Fig. 3: Experimental setup



Table 1: Controller gain of conventional teleoperation

b | K, | K,
2 2 063

Table 2: Controller gain of symmetric teleoperation

b K’u Dm DS KP
2| 2 2 2 1399
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Fig. 4: Experiment 1: Free Space
(Solid line: Master, Dashed line: Slave)
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Fig. 5: Experiment 2: Contact with environment
(Solid line: Master, Dashed line: Slave)



