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Adaptive Neural Network Control of ROVs under Ocean
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Abstract: In view of the motion control problem of remotely operated vehicles(ROVs) under uncertain model parameters and
ocean current disturbance, an adaptive back-stepping control system was designed based on the limited time command filtering
and radial basis function(RBF) neural network. Firstly, a stochastic ocean current model based on the Markov process was
constructed, and an ROV mathematical model under ocean current disturbance was established. Secondly, command filtering
technology was introduced for the desired velocity to reduce the amount of calculation caused by the iterative derivative of the
traditional back-stepping method. Thirdly, the RBF neural network was utilized to estimate the uncertainty terms and external
unknown disturbances of the ROV model, and an adaptive neural network controller was designed. Finally, the Lyapunov
stability theory was used to prove the stability of the closed-loop control system. The simulation results show that the
controller designed in this paper can achieve precise control of ROV navigation and effectively suppress the impact of
uncertainty term of the model and ocean current disturbance on ROV motion.
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Table 2 Quantitative analysis of RBF neural network

performance
RS Emax Mwmak RrmsE
bl 0.0717 0.103 4 0.441 1
h 0.1321 0.384 3 1.2340
5 0.039 5 0.247 6 1.0525

BRI, N BR AR R AR 25 S 8 n, {H ROV
A7 448 R T FEE () IR B R 2 AT R KRR AR BN I VE L Y
P R G FeoE M mT LAAS B OR IS . B A IR AN 7
] [ 326 W A, S T 8 BR B0 SR R R ZE ) T
0. [, XFELIE 7 A1 8 (c) mI 40, ¥ RGN\ vl
S RME A BB o

600

— x JrlaifE )y
_ 400 — y TS
zé o0l — BRI
R& o0 b—p
#R
200
B
—400
60

B 00 1‘0 2‘0 3‘0 4.0 5‘0 6.0 7.0 8.0 9.0
Fif1)/s
7 SR G 8]0 KL

Fig. 7 Time response of the control system input
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