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Optimal Control of Nonlinear Random Vibration of
an Inclined Taut Cable with Uncertainties
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Abstract : The optimal control of nonlinear random vibration of an inclined taut cable with uncertainties is studied. The
nonlinear equation for transverse motion of the controlled cable is derived, and then converted into the vibration equations
with multi-mode coupling by using Galerkin method. Considering the uncertainty parameters, the random optimal control
model of the uncertainty system is established. Then the HJI equation is determined and the minimum and maximum control
laws are obtained based on the random averaging method, differential game theory and dynamical programming principle.

Numerical results show that the proposed optimal control method has a good effectiveness for the nonlinear random

vibration control of the cable.
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