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Adaptive Backstepping Control of Propeller induced Vibration of
Ship Systems with Parameter Uncertainties
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Abstract : Effective control of propeller induced vibration (PIV) is of significant importance for reducing acoustic
radiation of ship’s rear hull. Active vibration control technology can inhibit rear hull’s vibration with the total stiffness of
the isolation system unchanged. In this research, the electromagnetic thrust bearing is used as an actuator to control the hull’
s vibration. To deal with the uncertainties of the model, an adaptive backstepping control scheme is proposed. It can reduce
the energy transfer rate from the propeller excitation to the hull and minimize the adverse effects of the unknown parameters
and uncertain dynamic that act on hull’s vibration. Besides, in order to make full use of energy, a novel time-sharing driving
scheme of bilateral electromagnetic bearing is designed which is more energy-efficient than traditional differential current
drive schemes. The simulation results show that this adaptive backstepping control method can effectively reduce the hull’s
vibration response under the excitation of propellers, as well as possesses excellent stability and robustness.
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