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Abstract : Stochastic vibration level of vehicles during driving is an important criterion to evaluate their dynamic
performance. The stochastic vibration has a great impact on the working condition of vehicle devices, and therefore must be
controlled. The suspension of heavy-duty multi-axle vehicles is supported aslant by rotatable levers because of the space
restriction. The control devices such as MR dampers are also installed aslant between the suspension and wheels, which
leads to the geometric nonlinearity of vehicle systems. The control strategy and effectiveness of the nonlinear stochastic
vibration vehicles are totally different from those of ordinary vehicles. Furthermore, because of the inevitable state
measurement noise, the rotatable-inclined-support vehicle control becomes a new problem of partially observable nonlinear
stochastic control. In this paper, the vertical coupling motion between the suspension and wheels and the rotation of the
inclined support levers are considered. The differential equations of motion of the vehicle system are derived according to
the Lagrangian equations, and then transformed into nonlinear coupled vibration equations. Meanwhile, the state observation
equations with measurement noise are given. These equations can describe the partially observable nonlinear stochastic
control problem. The nonlinear stochastic system equation for estimation states is obtained based on the extended Kalman
filter. Then, the dynamic programming equation is obtained based on the stochastic dynamical programming principle. The
optimal bounded control law for the estimation states is determined by the programming equation with the boundedness of
control forces. The effectiveness of the control strategy is evaluated by comparing the response statistics of controlled and
uncontrolled systems. Numerical results show that the proposed control strategy can effectively mitigate the nonlinear
stochastic vibration of the rotatable-inclined-support vehicle system with noise observation under random road excitation by
using MR dampers. The control effectiveness is robust for various observation parameters.
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