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An Early Warning Method for Air Spring
Leakage Fault Based on Kalman Filter
and SPRT

YANG Jun, XUE Mingchen, QI Cheng

Abstract In order to solve the problem of air spring system
fault detection difficulty of urban rail transit vehicles, an early
warning method based on Kalman filtering and SPRT ( sequen-
tial probability ratio test) is proposed. The method first filters
the air spring pressure to obtain current information; then, the
SPRT is used to determine whether the current information is
faulty. If a fault occurs, the proposed algorithm reports air
spring system fault; if there is no fault or the conditions for the
judgment of the SPRT are not met, then the judgment is carried
out at the next moment cyclically. Finally, the effectiveness of
the proposed algorithm is verified from the data collected by the
operating metro vehicles. This method can be used for air
spring system related component fault detection and early warn-

ing, so that reliability of the system is increased.
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Fig.1 Diagram of air spring structure
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Fig.2 Flowchart of air spring fault early warning based on Kalman filter and SPRT
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Fig. 3  Detection results of single-side air spring pressure

based on EBCU logic detection mothed
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Fig.4 Air spring pressure on both sides of the same bogie
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Kalman filter and SPRT
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