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[Abstract] A lithium battery early fault diagnosis method based on WOA-VMD and Shannon entropy is pro-
posed in this paper to solve the problem of current battery management systems being unable to diagnose early
faults. Firstly, the whale optimization algorithm is introduced to optimize the parameters of the variational mode de-
composition algorithm to improve its decomposition performance and obtain intrinsic mode function components con-
taining more fault feature information. Then, the voltage signal of the individual battery is decomposed and recon-
structed to reduce the impact of measurement noise and additional excitation voltage. Furthermore, a sliding window
is used to calculate the Shannon entropy range of individual voltage and the overall Shannon entropy of individual
voltage dispersion to set appropriate thresholds for early fault diagnosis. After verification with actual vehicle data,
this method can provide fault warning about 10 minutes in advance without generating false warnings for vehicles
without faults. It has strong robustness and reliability.
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