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Fast Coordinated Control Algorithm for Four-Wheel
Independent Driven Vehicles Based on MPC
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Abstract: To enhance the comprehensive performance of four-wheel independent driven
vehicles, a fast control algorithm based on model predictive control is proposed to coordinate the
active front wheel steering and direct yaw moment control. Firstly, a seven-degree-of-freedom
nonlinear model of the vehicle is established, and a model predictive controller with multiple
constraints is designed. Then, aiming at the difficulty of solving the quadratic programming
problem with multiple constraints in the model predictive control algorithm, the Lagrange
function is used to construct its Karush—-Kuhn-Tucker (KKT) condition, and the quadratic
programming problem is transformed into the form of implicit equation by the ramp function, and
the improved effective active constraint set method is used to solve the problem efficiently.
Finally, MATLAB/Simulink and CarSim are combined to build a simulation platform, and the
effectiveness of the proposed fast model predictive coordinated control algorithm is verified under
different driving conditions. The experimental results show that the proposed fast model
predictive coordinated control algorithm can greatly reduce the solving time and improve the real-
time performance of the vehicle system.
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Table 2 Calculation time under double lane change
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Fig. 9 Vehicle sideslip angle under slalom maneuver
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Fig. 10 Vehicle yaw rate under slalom maneuver
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Table 3 Calculation time under slalom maneuver
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