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Estimation of the Stability Region of Bus Based on Lyapunov

YAN Yu-guang”?, XU Hong-guo',LIU Hong-fei'’
(1. College of Transportation, Jilin Univ, Changchun, Jilin 130025, China;
2. College of Computer Science and Technology, Changchun Normal Univ, Changchun, Jilin 130032, China)

Abstract:In order to address the deficiency of vehicle plane stability region, according to the nonlinear
vehicle dynamic model, a method of estimating vehicle spatial stability region was proposed. A 3DOF bus
model with Pacejka Magic Formula tire model was deduced and verified by comparing vehicle tests. Based
on the Jacobian matrix of the dynamic system, the stability of the vehicle system was discussed with Hur-
witz criterion. In addition, by establishing a generalized function for bus system, the full loaded vehicle’s
spatial stability region in 20 m/s was given on the basis of Lyapunov theory and vehicle system characteris-
tics. A vehicle test in the same condition has shown that the calculated stability region defined by Lya-
punov and system stability theorem has a good effect on characterized vehicle stability. It will be a valuable
reference for vehicle stability evaluation and control.
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Tab.1 Parameters symbols and values of bus
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Tab.2 Curve factors’ values of nonlinear tire
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Fig. 2 Vehicle lateral stability test system
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Tab.3 Transformation of inertial sensor
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Fig. 4 Vehicle tests and devices
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Fig. 6 Characteristic roots of Jacobian matrix
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