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Model-based Sensor Fault Detection and Isolation for Vehicles Platoon
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Abstract: In view of the fault detection and isolation (FDI) of vehicles platoon, a FDI system model based on vehi-
cles platoon was established and a two-level fault diagnosis architecture was proposed. A mathematical model of the
platoon based on the distance between vehicles was first set up. Meanwhile, the state space model of the platoon
was constructed and the residual generator was designed with the space geometry method. In order to design the re-
sidual generation model of the platoon, the structure analysis of the platoon and the single vehicle was made and the
virtual force analysis was introduced. Both the sensitivity of the FDI system to the residual and the robustness of
disturbance were enhanced by using the adaptive threshold method. . In order to promote the information perception
ability of the vehicle itself and the platoon. the intelligent vehicles ( Autonomous Mobile Robots) were equipped with
sensors such as infrared distance meters, odometers, and incremental optical encoders. The experimental results
show that the fault diagnosis architecture and method proposed in this paper are reliable.
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