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Abstract: In this paper, a novel method is proposed for a stochastic system to motion prediction and control com-
mand design. The proposed method can make full use of known information to design control commands to improve the
robustness of the closed-loop stochastic system. First, the stochastic information is represented mathematically via polyno-
mial chaos, and the polynomial chaos of stochastic variables are introduced into the ordinary differential equations via the
Galerkin projection method. Then, the mean and variance of stochastic variables are considered into the cost function of the
optimization problem, and the control command is optimized robustly via the pseudospectral method. Finally, the method
is applied to dynamic prediction and control command design of aircraft. The simulation results show that the method can
predict the evolution of uncertainty, in aircraft flight, with the same order of accuracy as the Monte-Carlo methods and with
higher computational efficiency. Furthermore, the resultant control command has strong robustness to the stochastic system
with uncertain parameters or initial conditions.
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