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Abstract: The steer-by-wire (SBW) system is a key technology for intelligent vehicles to achieve
high-level intelligent driving. However, its tracking accuracy and control performance are difficult to

guarantee under multiple uncertainties and input constraints. To address this issue, a cooperative

Wi B 2026-03-02, EHERIA: BB EQ95 . &, A - GEBEEE) . B ml 8 AR,
HAETH. EBRHRE %L ST E (52462053,52302470) ; TP 44 T AW & TR B H (20243BBG71011)
[ & R ] . 2026-06-05 2% 4 ik . hteps: / link. enki. net/urlid/61. 1069. t. 20260604. 1729. 008



46

[ S N

L GRS F4) 1) o B2 WL 11k VR RE AL T 1) B 7 L 2

fault-tolerant control method integrating robust guaranteed performance control and feedforward
regulation is proposed. First, an SBW simulation model incorporating system parameter perturbations,
external disturbances, actuator faults, and input constraints is established. Then, multiple uncertainties
and faults within a certain range are unified into the control design framework. By constructing a
quadratic performance index and solving the guaranteed performance control law via linear matrix
inequalities, the tracking performance and robustness of the system are constrained, and the
closed-loop stability is proved via the Lyapunov criterion. Furthermore, a piecewise variable-
curvature feedforward regulator is integrated to improve the initial response speed, forming a
complete steering angle tracking controller. Simulation and real-vehicle test results show that the
proposed method achieves accurate and stable tracking with fast regulation capability. Under
typical conditions, the comprehensive simulation front-wheel angle tracking error is reduced by
about 50% compared with the standalone guaranteed performance control, 65% compared with
PID control, and 63% compared with adaptive sliding mode control. The experimental error is
reduced by about 17% compared with the standalone guaranteed performance control and 4%
compared with PID control. The proposed method can ensure the efficient and stable operation of
SBW vehicles in varying scenarios and fault conditions.

fault-tolerant control; guaranteed performance control; multiple
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