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Vehicle steering dynamics based on Lyapunov theory of
nonlinear system

SONG Hong-xun, MA Jian, FENG Zhen
(School of Automobile, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: To know the features of vehicle steering dynamics and provide theoretical basis for
development of vehicle steering control strategy, Lyapunov function of vehicle steering dynamics
was built based on the Lyapunov theory of nonlinear motion stability and the model of vehicle
steering system. Characteristics of vehicle steering dynamics were studied and the stable area of
vehicle steering was gained. To verify the results of the Lyapunov stability, equilibrium point of
vehicle nonlinear steering model was solved based on genetic algorithm. The results show that
the two results are consistent. Thus, the Lyapunov theoretical method of vehicle steering
dynamics can be used to the theoretical research of vehicle steering dynamics. 3 tabs, 6 figs, 18 refs.
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Fig. 1 Dynamics model of vehicle steering model
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Fig. 2 Relationship between tire side-slip

angle and cornering force
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Fig. 3 Change of front wheel angle and vehicle

side-slip angle with 20 m/s vehicle speed
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Fig. 4 Change of front wheel angle and vehicle

yaw rate with 20 m/s vehicle speed
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