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Enhancement of Kinesthetic Perception for Microsurgical Teleoperation
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Abstract

A new control scheme is proposed for a bilateral teleoperation system for microsurgical operations. The
main objective of the control scheme is to enhance kinesthetic perception of the operator. First, we classify
kinesthetic perception in teleoperation, based on psychophysics, into three: detectable region, sensitivity of
detection, and discriminable region. A new bilateral controller using impedance-shaping method is, then,
proposed. The proposed controller can increase the kinesthetic perception by magnifying the transmitted
impedance to the operator. Finally, performance of the proposed controller is verified and compared with
previous bilateral controllers such as two-channel position-position (PP), two-channel force-position (FP), and
transparency-optimized four-channel controller.
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Fig. 1 Simulation results for comparison of kinesthetic perception using method 3 when position scale factor is 1/10
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Fig. 2 Simulation results for variation of kinesthetic perception index with change of position scale factor using method 3.
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