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Research on RBF sliding mode control algorithm for underwater manipulator based

on partitional approximation of dynamic model
ZHAO Wei, ZHANG Xiaohui, YANG Songnan
(Faculty of Automation and Information Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: This paper uses the strip theory and Morison equation to calculate the additional mass
force, the water resistance and the impact force generated by the water flow on the double-joint
underwater manipulator moves in the water. Based on the traditional manipulator dynamic model,
an RBF sliding mode control strategy for the underwater manipulator is proposed. Multiple RBF
networks are used to approximate the uncertain parameters in the dynamic model by blocks, with
a saturation function used to improve the control law. In this paper, the stability of the control
system and simulation comparison are carried out. The simulation results show that the control
algorithm is superior to the traditional sliding mode control and conventional RBF sliding mode
control algorithm. The joint response time of the underwater manipulator is shortened to 1s,
with the steady-state error reduced to 3 X 10 ° rad. It also weakens the buffeting effect of the
control system and meets the control requirements for the underwater manipulator.
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Fig. 1 Simplified schematic diagram for

double-joint manipulator
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Fig. 2 Schematic diagram for motion model of

double-joint underwater manipulator
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Fig. 3 Underwater manipulator controller design

principle block diagram
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