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Identification and Intelligent Suppression of Vehicle Chaos under
Speed Bump and Engine Combined Excitation
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( College of Electro-mechanical & Automobile Engineering, Chongqing Traffic University,
Chongging 400074, China )

Abstract : The possible chaos under speed bump and engine combined excitation when the vehicle passing through the
speed bump is studied. The 5-DOF model of the vehicle is established with the speed bump and engine combined excitation
considered. The Poincaré section and the maximum Lyapunov exponent of vehicle system are used to identify the vehicle
chaos. The particle swarm optimization (PSO) is used to search the best feedback gain, which is utilized to suppress the
vehicle chaos. The results indicate that the vehicle is in chaos state in all speed range. Under low and medium speed, the
route to chaos of the vehicle is the system coupling vibration under multi- frequency excitation. While in the high speed
condition, the vehicle approaches the chaos through the bifurcation. Chaos of the vehicle can be effectively suppressed by

feedback control with the best feedback gain searched by PSO. The chaos characteristics of the vehicles with nonlinear

suspension have been revealed and a new thought of chaos intelligent suppression has been provided.
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