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Abstract: The inconsistency problem of lithium-ion batteries is one of the key factors affecting the overall
performance output of battery packs, and accurate estimation of inconsistency parameters is crucial for the health
management and optimization control of battery packs. The traditional complex single battery cell parameter estimation
algorithm faces the problem of huge computational complexity when extended to all cells within the battery pack. A
method for estimating inconsistent parameters based on an offline single battery cell simulation database is proposed.
First, by building an equivalent circuit model to simulate and generate a comprehensive battery sample database. Then,
segment voltage characteristic curves are extracted from the target battery charging data and compared with the sample
library. Based on similarity measurement, the best matching sample is locked, thereby achieving rapid estimation of the
capacity and internal resistance of all battery cells in the group. Subsequently, considering the interference of interpolation
errors in the method and voltage sampling errors in practical applications, a correction mechanism based on sliding window

search is proposed to improve estimation accuracy. Finally, method validation was conducted on 60 single battery-cell
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series connected battery packs set up in a laboratory environ-
ment. The results showed that the mean absolute percentage
error (MAPE) of the capacity did not exceed 0.40%, and MAPE
of the internal resistance did not exceed 2.60%, and maintained
good stability on simulated sampling error noise data.
Keywords: Lithium-ion battery; inconsistency parameter
estimation; equivalent-circuit model; voltage characteristic

curve
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Fig. 2 Example of power battery testing platform
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Fig. 4 Comparison results of single-cell charging voltage
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