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Fig. 1 Design for vehicle sideslip/rollover avoidance automatic control system
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Fig. 2 Vehicle braking deceleration mode
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Fig. 4 Curves for vehicle deceleration and

trajectory tracking result
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Sideslip/rollover avoidance controller design

for vehicle driving on curve lane

GUO Lie', HUANG Xiao-hui', GE Ping-shu™®, ZHAO Yi-bing', LI Lin-hui'

(1.School of Automotive Engineering, Dalian University of Technology, Dalian 116024, China;

2.College of Electromechanical & Information Engineering, Dalian Nationalities University, Dalian 116600, China )

Abstract: Vehicle sideslip/rollover avoidance control system is investigated for enhancing its safety
on curve lane of automated highway system. A safe speed is calculated before the vehicle enters the
curve lane. The vehicle kinematics model is established and integral backstepping method is adopted to
design the velocity controller during vehicle braking deceleration phase in straight lane. A virtual
control variable is introduced to realize the control of curve lane’s keeping trajectory tracking. The
dynamics controller is designed according to the simplified dynamics model to perform the simulation
test, which ensures that the vehicle could go through the curve lane with a desired safe speed. From
the simulation results, it is concluded that the designed controller has fast, accurate tracking and
global stability characteristics. Moreover, it can efficiently avoid such dangerous working conditions

as sideslip / rollover and potentially improve vehicle driving safety and cornering directional stability.

Key words: safety driving assistant; sideslip/rollover; integral backstepping method; braking

deceleration; lane keeping



