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Random Pbifurcation control of vehicle rolling motion system under color noise excitation

Xiaoyan Ma
School of Mathematics and Information Science, North Minzu University, Yinchuan, Ningxia

[ Abstract] In order to solve the lateral stability of UAV in rolling motion, the random bifurcation control of
UAV rolling motion system under random excitation is studied in this paper. Firstly, the rolling motion system with
color noise excitation with fractional order PID controller is established, and the stationary probability density
function of FPK equation and amplitude response is calculated by means of amplitude envelope random average
method. Secondly, according to the singularity theory, the conditions for random P-bifurcation with the controller are
derived. Finally, through numerical verification, it is found that the differential number, integral number and

coefficient of fractional order PID controller can induce random P-bifurcation. That is, the controller can control the

random bifurcation of the system in anticipation.

[ Keywords] Rolling movement, Color noise, Stochastic averaging, P-bifurcation , Fractional order PID control
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