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Trajectory tracking control of underwater vehicle considering state
constraint and actuator saturation

WANG Yu-liang™%>*1, LI Yi-ping">3, LI Liang"%>*

(1. State Key Laboratory of Robotics, Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang
110016, China; 2. Institutes for Robotics and Intelligent Manufacturing, Chinese Academy of Sciences, Shenyang
110016, China; 3. Key Laboratory of Marine Robotics, Liaoning Province, Shenyang 110016, China; 4. University
of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: For an underwater vehicle affected by actuator saturation, hydrodynamic parameters uncertainty and ocean
current interference, a controller considering actuator saturation compensation and state constraint used trajectory tracking
is proposed. Firstly, the horizontal trajectory tracking error equation of the underwater vehicle is constructed. Secondly,
a non-linear observer is designed to estimate and compensate for model error resulting from uncertain hydrodynamic
parameters and disturbances. Then, an actuator saturation compensation system, a second-order filter and a filter error
compensation system are introduced and the command filtering backstepping sliding mode controller is designed to control
the trajectory tracking of the underwater vehicle on the horizontal plane. Finally, the stability of the command-filtered

backstepping sliding mode controller is strictly proved and the effectiveness of the controller is verified by numerical
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simulation.
Keywords: state constraint; actuator saturation; underwater vehicle; backstepping sliding mode control; trajectory
tracking
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100])), —HrdE P AR A2 RGN IR E S B RN
Ks = diag([1, 1, 1]), ¥l #5 S HUEE K, = diag([1, 1,
1)), K, =diag([15, 15, 15]), K, =diag([35, 35, 35]), L=
diag([0.1,0.1,0.1]). fJi I8 8] 4 100, 5 H 2 K Ky
0.01.
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i [) 3P 5 1% ZE AR 0 F A FH R 1 B R e 2 T 8 5
IR 22 K/, RIE AN

T = j: 162 (¢)dt. (35)
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B e / \
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