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Abstract: Under dangerous conditions, the synergistic effect of active steering and differential braking can avoid the
premature occurrence of vehicle instability effectively. However, the system response accuracy will decline and even the
stability will deteriorate due to the response delay of the actuator. Aiming at the above problems, this paper analyzes the
time-delay characteristics of each control input channel, and proposes an optimization control method for active stability
expansion of vehicles based on time delay compensation. Firstly, the two-degree-of-freedom model including control input
time-delay is established. Secondly, random algorithm is applied to set the random time delay of each control input channel,
and the time delay boundary satisfying the condition of vehicle stability is identified according to the phase of B-4. Then,
an active augmented stability model predictive controller is designed to track the desired yaw rate and the sideslip angle.
Finally, based on veDYNA, the effectiveness of the controller is verified under different conditions. The control overall
framework proposed in this paper is adaptive, so that the yaw rate better tracks the expected value, and the side-slip angle
phase is within the stable boundary of the phase plane, achieved the purpose of actively expanding steadily.
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