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Study on Teleoperation Control Strategy of Master-Slave Isomorphic
Robots in Puncture Surgeries

ZHANG Zhonglin XIONG Jing ZHANG Dongwen

( Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, Shenzhen 518055, China)

Abstract In this paper, a semi-physical simulation platform of the master-slave robot control simulation system was
built based on the analysis on functional requirements of the PHANToM OMNI robot system. Based on differential
transformation method, the real-time master-slave control was executed by using Jacobian matrix and proportional-
derivative(PD) close-loop control algorithm, and the digital filter was designed to eliminate effects of surgeons’ hand low-
frequency tremors on the precision of the master-slave control. The simulation experimental results demonstrate that the

slave robot can follow precisely and quickly movements of the master robot and eliminate hand tremors.
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Fig. 1.

PHANToM OMNI robot and its initial position
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Fig. 2. Block diagram of master-slave robot control system
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Fig. 4. Master-slave tracking error
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Fig. 6. Master-slave position following
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Fig. 7. Master-slave posture following
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