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Abstract

This paper presents a discrete-time sliding mode control of an autonomous underwater
vehicle with parameter uncertainties and long sample interval based on discrete variable
structure system. Although conventional sliding mode control techniques are robust to
system uncertainties, in the case of the system with long sample interval, the sliding
control system reveals chattering phenomenon and even makes the system unstable. This
paper considers the AUV which acquires position informations from a surface ship through
an acoustic telemetry system with a certain discrete interval. The control system is
designed on the basis of a Lyapunov function and a sufficient condition of the switching
gain to make the system stable is given. Each component of the switching gain can be
determined separately one another. The controller is robust to the uncertainties, and
reaching condition of the control system is satisfied for any initial condition. This control
law is a generalized form of the discrete sliding mode control and reduce the chattering
problem considerably. Motion control of the AUV in the vertical plane shows the
effectiveness of the proposed technique.
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