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Robust Control Strategy of Vehicle Rollover Prevention

Based on Dynamic Warning

Jin Zhilin, Zhang Jiale, Ma Cuizhen
(College of Energy and Power Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: The time delay performance of anti-roll control algorithm is important to vehicle rollover sta-
bility. To improve the response speed of vehicle rollover prevention controller, a new method is pro-
posed for sport utility vehicle based on dynamic rollover warning. Taking the roll casting and roll steer-
ing into consideration, a complex model of vehicle rollover is established. From the model, the physical
constraint and the stability of steady state motion of vehicle rollover are put forward to design the vehicle
rollover warning algorithm. Then, the robust control strategy is presented for vehicle rollover preven-
tion based on the time-to-rollover (TTR) and lateral transfer ratio (LTR). Also, some numerical simu-
lations are given for a sport utility vehicle rollover in typical cases. The results show that the method of
vehicle rollover prevention based on dynamic warning is successful with good time delay performance,
and can effectively improve the vehicle rollover dynamic stability.

Key words: vehicle rollover stability; dynamic rollover warning; time delay performance; robust control
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