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Fault-Tolerant Trajectory Tracking Control for Tri—Axial Vehicles
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[ Abstract] To address the increased fault probability caused by the growing number of actuators in all-wheel-steering
vehicles, this study focuses on motion control of a 3X3 all-wheel-steering intelligent vehicle and proposes an infinite—horizon
Model Predictive Control (MPC) method that accounts for actuator input delay and faults. The algorithm decomposes the delay—
aware optimization into an MPC solved over stages 0~N-1 and an LQR solved over N~ o, and introduces Cholesky
decomposition in the MPC stage to compute control inputs, avoiding factorization of large Karush—Kuhn-Tucker (KKT)
matrices. Simulation and experimental results show that the proposed control strategy effectively achieves fault—tolerant control
when actuator faults occur, while offering higher stability and control accuracy compared to traditional LQR and MPC methods.
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