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Abstract

Underwater robotic vehicles(URVs) are used for various work assignments such as pipe-lining,
inspection, data collection, drill support, hydrography mapping, construction, maintenance and
repairing of undersea equipment, etc. As the use of such vehicles increases the development of
vehicles having greater autonomy becomes highly desirable. The vehicle control system is one of
the most critical vehicle subsystems to increase autonomy of the vehicle. The vehicle dynamics is
nonlinear and time-varying. Hydrodynamic coefficients are often difficult to accurately estimate. It
was also observed by experiments that the effect of electrically powered thruster dynamics on the
vehicle become significant at low speed or stationkeeping. The conventional linear controller with
fixed gains based on the simplified vehicle dynamics, such as PID, may not be able to handle these
properties and result in poor perfromance. Therefore, it is desirable to have a control system with
the capability of learning and adapting to the changes in the vehicle dynamics and operating
parameters and providing desired performance. This paper presents an adaptive and learning
control system which estimates a new set of parameters defined as combinations of unknown
bounded constants of system parameter matrices, rather than system parameters. The control
system is described with the proof of stability and the effect of unmodeled thruster dynamics on a

single thruster vehicle system is also investigated.
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Fig. 4. Performance of underwater vehicle without the lead compensator(solid line: desired trajectory,
dotted line: actual behavior).
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