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Battery Fault Diagnosis for Electric Vehicle Based on the Kalman Filter

and Feature—Exponential-Function Method
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Hubei University of Technology, Wuhan 430068; 2. Hubei Engineering Research Center for Safety Monitoring of New
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[Abstract] A battery fault online diagnosis method based on Kalman filtering and feature indexing was proposed for
the faults such as thermal runaway and internal short circuit in the battery pack. Firstly, data noise reduction was performed
based on historical data and Kalman filtering method to effectively remove voltage anomalies and a feature indexing method
was proposed to extract and amplify the voltage characteristics between battery pack cells. Finally, a fault value calculation
method based on cosine similarity was proposed in order to reduce the false alarm due to battery pack inconsistency and to
automatically detect and locate the faulty battery online. Verification in cloud—based vehicle data shows that the proposed
battery fault diagnosis algorithm based on Kalman filtering and feature indexing can effectively detect faulty batteries and
provide early warning.

Key words: Lithium ion battery, Fault diagnosis, Kalman filter, Feature extraction, Cosine
similarity
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