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ABSTRACT: This paper presents a neural net based nonlinear adaptive controller Jor an autonomous underwater vehicle (AUV).
AUV’s dynamics are highly nonlinear and their hydrodynamic coefficients vary with different operational conditions, so it is necessary
for the high performance control system of an AUV to have the capacities of learning and adapting to the change of the AUV’s
dynamics. In this paper a linearly parameterized neural network is used to approximate the uncertainties of the AUV’s dynamics, and
a-sliding mode control is introduced to attenuate the effects of the neural network’s reconstruction errors and the disturbances of
AUV’s dynamics. The presented controller is consist of three parallel schemes; linear feedback control, sliding mode control and
neural network. Lyapunov theory is used to guarantee the asymptotic convergence of trajectory tracking errors and the neural
network's weights errors. Numerical simulations for motion control of an AUV are performed to illustrate the eﬂ'ectweness of the

proposed techniques.
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Fig. 1 The structure of the neural-net based nonlinear
adaptive coniroller
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