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Abstract: The accuracy of steering control of an underwater glider is very important for ocean target
detection. Current steering control of the underwater glider (UG) mainly uses proportional-integral-

derivative (PID) controller. However, to ensure that the underwater glider moves in accordance, PID
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controller parameters need to be repeatedly set and adjusted, which makes it difficult to meet the
requirements for fast and accurate control. To solve the problem, a parametric self-tuning PID control
method based on the radial basis function (RBF) neural network was proposed. Firstly, the dynamic model
of the underwater glider in the horizontal plane was established. Then, the RBF neural network structure
was constructed, and the iterative formulas of neural network parameters and PID parameters were given
by the gradient descent method. Simulation results show that compared with the conventional PID
controller, this controller has shorter setting time, higher precision, and the parameters of the controller
can be quickly self-tuned. It provides a reference for the design of the underwater glider steering controller
in the future.
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Fig. 1 Underwater glider coordinate system
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Table 1 Parameters of the dynamic model of “Petrel- [ ”
JKF W FAILE B K 2y 73 B & 7K 3l 73 B R K 3 B A K %
m/kg Xis/(kgom?) Au/(kgem?) s/ (kgom?) p/(kg'm )
69 19.35 0 21.83 1021.5
B ) ) RECE T ) ) R Ce T ) ) REC? B ) RECY
1.6 —0.17 0 —0.58
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0.54 19.75 0.06 18 0.018 0.038 2.17
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Fig. 2 Radial basis function neural network structure diagram
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Fig. 3 Structure diagram of control system
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Fig. 4 Self-tuning curves of controller parameters at square signal Fig. 5 Heading control curves of square signal
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Fig. 6 Heading control error curves of square signal
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Table 2 Comparison of PID and RBF-PID indexes in heading control of square signal

Ak R 2 BJiiRdE R IR %
PID 3.132 1 9.012 6 0
RBF-PID 2.795 5 8.861 8 0
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Fig. 7 Self-tuning curves of controller parameters at sinusoidal signal
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Fig. 8 Heading control curves of sinusoidal signal
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Fig. 9 Heading control error curves of sinusoidal signal
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Table 3 Comparison of PID and RBF-PID indexes in heading control of sinusoidal signal

Pl Ak i ON B VA W S 1l /s RaAs IR %
PID 5.41 13 0.30
RBF-PID 0.13 8 0.27
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