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Abstract: Accurate estimation of the state of health (SOH) of lithium-ion batteries can effectively ensure the safe
operation of battery systems. To address the difficulties in selecting health indicators (HIs) and the problem that
computational methods are prone to falling into local optimal solutions in the process of estimating the SOH of
lithium-ion batteries, a lithium-ion battery SOH online estimation model based on incremental capcity (IC) of
quantum genetic algorithm optimized back-propagation (QGA-BP) neural network is proposed. This algorithm first
extracts key indicators from the IC curves during battery aging, subsequently conducts a correlation analysis between the
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extracted Hls and the SOH, then uses the extracted indicators
as input to train the QGA-BP neural network to achieve online
estimation of the SOH of lithium-ion batteries, and finally
verified by the experimental data measured from the
experimental platform and the NASA dataset. The results
show that the maximum values of the mean absolute error
(MAE), mean absolute percentage error (MAPE), and root
mean square error (RMSE) of the proposed algorithm are
0.013 12, 0.012 94 and 0.017 86, respectively, compared with
the traditional back-propagation (BP) neural network and
other algorithm, with good convergence and robustness,
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and can achieve the accurate online estimation of SOH of lithium-ion batteries.

Keywords: Lithium-ion batteries; state of health (SOH); incremental capacity (IC); quantum genetic algorithm optimized

back-propagation (QGA-BP) neural network
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