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Performance-monitored Fault-tolerant Control for Cooperative Lane-changing of

Connected Vehicular Platoons Under Multi-level Failures

FU Zhu-Mu"? JU Han-Zheng' XIA Yuan-Qing® TAO Fa-Zhan' ZHANG Wei' CHEN Qi-Hong®

Abstract To address the problem of coordination mismatch between the decision-making and execution levels of
connected vehicular platoons caused by multi-level failures ranging from partial to full actuator faults, a cooperat-
ive lane-changing fault-tolerant control method integrating supervision of tracking accuracy and convergence speed
is proposed. Firstly, to address the conflict problem between rapidity and smoothness caused by improper lane-
changing decision-making planning parameters, a target trajectory planning mechanism based on a variable safe
time window is designed to mitigate collision risks posed by dynamic obstacle vehicles in adjacent lanes, thereby
achieving dynamic trade-off between rapid response and passenger comfort during lane-changing process. Secondly,
to address the loss problem of trajectory tracking control at the execution level due to the coupling of multi-level
failures, saturation input, and deception attacks, a performance-monitored fault-tolerant tracking control strategy
integrating distributed disturbance approximation technology is constructed to ensure that platoon tracking accur-
acy and convergence speed are restored into the specified range within the prescribed time while eliminating the
strong assumption of non-zero fault factor. Then, to address the coordination mismatch problem between the de-
cision-making and execution levels caused by the non-smooth change of safe time window during the transition
phase of multi-level failures, an adaptive cooperative lane-changing control method based on a performance trans-
ition mapping is proposed to ensure dynamic bidirectional interaction and adjustment between the two levels, while
guaranteeing that the vehicular platoon consistently tracks the target trajectory to complete lane-changing safely.
Finally, the effectiveness of the proposed method is verified by simulation experiment.
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Fig.13 Lane-changing trajectories of platoon in Case 1
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