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Abstract: A fast and accurate estimation of the state-of-charge (SOC) of lithium batteries is critical for the battery
management system. Aimed at the problem that the Kalman filter algorithm lacks reasonable constraints on the
resistance-capacitance (RC) parameters when estimating the SOC of lithium batteries, an optimization method of RC
parameters filtering is proposed, and it is combined with unscented Kalman filter (UKF) to achieve the fast and accurate
convergence of lithium battery SOC estimation. First, an equivalent circuit model of lithium battery is established by combing
the polynomial equation. Then, forgetting factor recursive least squares is used to obtain the time-varying and time-invariant
model RC parameters. The expression of RC parameters filtering relationship is established by setting the Kalman gain
threshold, and an RC optimization UKF algorithm is proposed for lithium battery SOC estimation. Finally, hybrid pulse-power
characteristic experiment, intermittent constant-current discharge experiment and dynamic stress test experiment were
designed to verify the convergence and robustness of the proposed algorithm. The maximum estimation error of SOC was less

than 1.0%, and the reference range of gain threshold was also given.
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