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Abstract: The vehicle is prone to rollover accidents on the high adhesion coefficient road at high speed, while
on the low adhesion coefficient road the vehicle is prone to sideslip instability accidents. Due to the poor
adaptability of a single controller for different road adhesion coefficients, the integrated stability controller
based on a hierarchical structure is designed according to the characteristics of independently driven electric
vehicles. Initially the vehicle dynamics model is established and the vehicle state parameters are estimated.
Then the control strategy of the integrated stability controller is designed. The paper studies the conditions

for determiniation of vehicle roll and lateral stability states and the coordination strategies between the two
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types of stability. A roll stability controller and a lateral stability controller are designed respectively. Finally

the performance of the designed controller is tested by the simulations in which the road adhesion

coefficients from 0.9 to 0.2 are set. The results show that the proposed integrated stability controller has

higher adaptability than the single controller. With the proposed controller, the lateral load transfer

coefficient and the centrod sideslip angle can be effectively reduced during high-speed driving, and therefore

the vehicle stability and safety are improved.

Keywords: electric vehicle; model predictive control; roll stability; lateral stability; integrated control
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