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The Bilateral Control Strategy in Underwater Robot’s
Master-Slave Teleoperation System

. . 1,2 . . 1 7 1,2 . 1
Liu Weidong **, Zhang Jianjun , Gao Li'e **, Cheng Ruifeng
1.College of Marine Science and Technology, Northwestern Polytechnical University,Xi’an 710072, China

2.Science and Technology on Underwater Information and Control Laboratory,

Northwestern Polytechnical University, Xi’an 710072, China

Abstract; The robot was an important equipment for the underwater vehicle’s exploration , the unknown objects and
poor feeling property was in the manipulation ,and the robot’s work was limited by low visibility under the deepwater
environment. The bilateral teleportation system based on haptic perception was proposed for these problems. The
fuzzy adaptive impedance control was applied to the master hand,and the integral sliding mode control strategy was
applied to the slave hand. The saturation function was used to remove the chatter during the sliding mode control.
The absolute stability criteria was applied for the analysis of the stability condition of bilateral control. The single
degree of freedom platform was set up for the bilateral force feedback remote operating system, the relevant simulink
was carried out in the Matlab Simulink.It was shown that ; the robustness of the master hand and the feeling from the
environment was improved , the external interference was overcomed and the chattering in sliding mode control was
eliminated , the position tracking and the interaction with the environment of slave hand obtained guarantee, the

whole system had a good feasibility and stability.

Keywords: remote control, sliding module control, fuzzy rules, mathematical modules, MATLAB, position

tracking,, stability





