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Integrated control for X-by-wire electric vehicle with 4

independently driven in-wheel motors
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Abstract: The integrated control for active steering (AFS), direct yaw moment (DYC) and active
suspension (AS) of X-by-wire electric vehicle was studied based on the model predictive control theory
to enhance the vehicle handling stability. Adopting the hierarchical integrated control structure, a
model predictive controller was designed. The driving torque control allocation rules and AS control
method were studied and the horizontal integrated control of AFS/DYC and the overall integrated
control of AFS/DYC/AS were achieved. A simulation test was carried out to verify the proposed
algorithm. The results show that the algorithm can make the vehicle follow the expectation effectively
and enhance the vehicle stability in extreme conditions and its active safety.
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Fig.1 Hierarchical integrated control structure
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Table 1 Part of the vehicle model parameters table
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