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Vehicle Yaw Stability Control Based on Multi-agent Model Prediction Control
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[Abstract]  With the rapid development of automotive active safety technology, the chassis electronic con-
trol unit of modern electric vehicles has seen explosive growth. In order to improve the real-time performance and ac-
curacy of chassis active safety control, for the rapid growth of chassis electronic control units and the coupling con-
flict problems of low integration degree of control system and multi-objective co-optimization, in this paper firstly a
chassis system integration control architecture based on multi-agent is established, and a hierarchical control sys-
tem integrating the front and rear wheels’ active steering system and the differential braking control system is pro-
posed. Secondly, based on this, the state equations of each agent and its contribution to the vehicle’s center of mass
model are established and combined with the model predictive control to consider the characteristics of constraints.
The cost function containing global state tracking error and local control effort is designed considering both the actua-
tor constraints and the ground friction ellipse constraints. Finally, each agent realizes its collaborative control
through the interaction of dynamic information of its respective contribution. The results show that the vehicle stabili-
ty control method based on multi-agent model prediction proposed in this paper has obvious improvement in terms of
traverse stability compared with independent control of each active safety unit under the driving conditions of high
and low road attachment and large curvature curves, which has certain value for engineering application.

Keywords: multi—agent; model predictive control; stability control; active steering; differential

braking
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