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This paper presents the state of the art of control strategies for bilateral teleoperation systems under
time delays. In the bilateral teleoperation that has force feedback, the time delay in the communication
channel is the main source of instability. To cope with this problem, a number of control methods have
been proposed. Among many control strategies, key aspects of the recent passivity-based methods
are mainly summarized for approaches with wave variables, PO/PC (passivity observer/passivity
controller), simple PD, and energy bounds" 5
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Author Year Time delay Remarks Author Year Time delay Remarks
Lee&Spong 2006 | 1.5 sec (constant) | - unwanted force peaks constant/variable
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