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Sliding mode control system modeling of car-following driving behavior

WU Yang, LUO Xia, LIU Yu-gang
(School of Traffic and Transportation, Southwest Jiaotong University, Chengdu Sichuan 610031, China)

Abstract: In order to quantitatively depict the car-following driving behavior in nature of the dynamic compromise
between individual motive (i.e. velocity-stabilizing driving) and environmental interference (i.e. space, velocity difference,
acceleration difference between the leading car and the following car), a second-order sliding mode control system modeling
of car-following driving behavior is proposed within the framework of stimulus-response behavior model, based upon the
analysis of “motion tracking (i.e. velocity and acceleration trajectories tracking to the leading car by the following car)”
characteristic and ”stimulus-response” mechanism of car-following driving behavior. The Lyapunov asymptotic stability of
the car-following movement of a single vehicle under the control of the proposed model is then validated by mathematical
analysis. Moreover, the possibility of Lyapunov asymptotic stability of car-following movement of the vehicle-queue under

the control of the proposed model is revealed by numerical simulation.
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Fig. 2 Quantitative trend of the velocity of following car
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Fig. 3 Quantitative trend of the acceleration of following car
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Fig.4 Control system configuration of car-following

driving behavior
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