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Comparison of SOC estimation of lithium battery by EKF
and UKF at variable temperatures
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Abstract: The state of charge (SOC) of power battery is one of the important parameters to estimate the re-
maining effective driving range of electric vehicles. In order to improve the SOC estimation accuracy of lithium
battery, the influence of temperature on the characteristics of lithium battery was considered. The relationship
curve of temperature to battery capacity was obtained through experiments, and the function mapping relation-
ship of OCV-SOC-T was obtained. Based on the second-order RC equivalent circuit model, forgetting factor re-
cursive least square ( FFRLS) was used to identify the real-time parameters of the model. Under different tem-
peratures and working conditions, EKF algorithm and UKF algorithm were used to estimate and verify the SOC
of lithium battery. Results show that the root mean square error of EKF in DST and FUDS working conditions
was within 4.93% and 5.3%, respectively. The root mean square error of UKF in DST and FUDS conditions is
within 1.49% and 1.57%, respectively. Researches show that FFRLS combined with EKF and UKF can esti-
mate SOC in real time, and UKF algorithm has stronger anti-interference ability, higher estimation accuracy
and better convergence than EKF algorithm at different temperatures and under different working conditions.
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