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Coordinated Control of Trajectory Tracking and Yaw Stability

for Intelligent Vehicles Considering Model Uncertainty
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[Abstract] To improve the accuracy and stability of trajectory tracking control for intelligent vehicle, the paper presents
an extension coordinated control approach that simultaneously improves tracking performance and maintains yaw stability in
the presence of model uncertainty. In the upper layer, the real-time vehicle driving state is mapped to the extension set based
on extension theory, where the control mode and weight distribution are determined according to the correlation function. The
lower layer considers modeling errors and utilizes a trajectory tracking controller that integrates an Extended State Observer
(ESO) with Model Predictive Control (MPC) to compute the front wheel steering angle control input. The Active Disturbance
Rejection Control (ADRC) theory is employed to formulate a Direct Yaw Moment Controller (DYC), calculating the
corresponding wheel braking torque according to the desired yaw rate. Simulation results validate that the improved tracking
performance and stability using the proposed approach.
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