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Abstract: The safety problem of the four-wheel drive electric vehicle is easy to lose control of tail swing at high speed.
In view of the vehicle and the dynamic coupling between the actuator and control system of nonlinear, multi-variable
and real-time problem, a fast nonlinear prediction controller for vehicle yaw stability is designed by adopting a centralized
control strategy. This strategy realizes the integration of vehicle yaw stability and motor torque distribution control. In order
to realize the real-time control system, the nonlinear programming problem is transformed into algebraic equations to solve
the problem. By decoupling the coupling relation of the predict horizon equations, the parallel solution of the time-domain
optimization problem is realized, and the computational speed of the controller is improved. Finally, the hardware parallel
acceleration experiment of the controller is given, the hardware in loop experiment of the control system is completed, and
the real-time control of the vehicle yaw stability system is realized. The experimental results show that the controller not
only has good control performance, but also significantly improves the system real-time performance.
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Fig. 1 Block diagram of the unified controller system
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Fig. 7 Sinusoidal simulation results of dry asphalt pavement
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