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Research on high speed path tracking and rollover control for obstacle
avoidance under emergency of vehicle

LI Haiqing', ZHAO Youqun', LIN Fen', ZANG Liguo®

(1. College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2.School of Automobile & Rail Transit, Nanjing Institute of Technology, Nanjing 211167, China)

Abstract; In order to improve the efficiency and safety in high speed obstacle avoidance under emergency of
vehicle with mechanical elastic wheel (MEW ), a nonlinear eight-degree of freedom (8-DOF) vehicle model for
dynamics simulation was built up by Simulink. The parameters of MEW tire model were identified by Matlab genetic
algorithm toolbox according to the experimental data of flat-bed test rig. Considering the driving speed, the
trajectory deviation, the steering wheel angle and the rollover evaluation index, an 8-DOF driver-vehicle closed loop
system was established. The driving speed and steering properties of driver-vehicle model to rollover stability are
analyzed. For high speed path tracking and rollover control under emergency obstacle avoidance of vehicle, the
speed control driver model is established based on steering control driver model, which utilizes a predictive load
transfer ratio (PLTR) as the rollover index and the rollover controller activates only when the potential for rollover
is significant, otherwise, acceleration control strategy will be used for minimum time obstacle avoidance when the
longitudinal velocity is less than the expected safety velocity. Simulation results show that the proposed control
strategy has good accuracy in both path and speed following and has a better stability of rollover under emergency
situation.

Keywords: high speed obstacle avoidance; path tracking; driver model; mechanical elastic wheel; rollover

dynamic characteristics ; active control
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Tab.1 Identification results of MEW first order parameters

F5 F./kN Jh D c B E  f(X)/N?
1 10 x 68780 2300 3.642 1.185 176878
2 15 x 10665 2144 3507 0.913 789 688
3 20 x 13731 1.372  5.648 - 0.334 542904
4 10 y 81143 1.062 0.141 -2.205 388 440
5 25 y 11665 1276 0.122 - 0.842 164 307
6 20 y 14322 1151 0.131 - 0.947 426490
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Tab. 2 Identification results of MEW second order parameters
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Fig.20  Visual diagram of obstacle avoidance path and speed

tracking
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Avoidance path tracking comparison
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Fig.24 Drive moment and braking moment comparison
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Fig.25 Longitudinal force comparisons from each wheel
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