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Abstract: The curve of relationship between the state-of-charge (SOC) and open-circuit voltage (OCV) of
lithium-ion batteries is the core factor affecting the SOC estimation accuracy. However, the traditional methods obtain
the SOC-OCV curve through incremental OCV tests, which require a lot of time. Under this background, a method for
reconstructing SOC-OCV curves at different temperatures is proposed in this paper, so as to improve the SOC
estimation accuracy while reducing the experimental time. First, a small number of key OCV test points are determined
by the SOC-OCV curve obtained from the traditional incremental OCV test at room temperature. At other temperatures, the
particle swarm optimization algorithm is used to identify the OCV value in untested areas, with the determined key OCV
test points as the boundary and 5% SOC as an interval. Based on the test and identified values of OCV, the SOC-OCV
curves at different temperatures are reconstructed. This method improves the accuracy of SOC-OCV curves while reducing
the OCV test points. Based on reconstructed SOC-OCV curves, the SOC is estimated by an adaptive extended Kalman
filter. Results show that the root mean square error of SOC estimation decreased by at least 40% at different temperatures.
Keywords: Lithium-ion battery; state-of-charge (SOC) estimation; reconstruction of state-of-charge-open-circuit
voltage (SOC-OCV) curve; different temperatures; adaptive extended Kalman filter
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