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Abstract

In order to improve the accuracy of lithium-ion battery SOC estimation, extended Kalman filter
and unscented Kalman filter are used to estimate battery SOC respectively, and the virtual simula-
tion experiment is used for validation and analysis. A second-order RC equivalent circuit model is
established and the model parameters are identified by the least square method with forgetting
factor. Then, the EKF and UKF algorithm models are built in MATLAB to estimate the SOC and
compare and analyze the actual SOC. The simulation experiment results show that the established
second-order RC model has high accuracy and the voltage error is within 40 mV; the accuracy of
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the EKF and UKF algorithms is good, with the error within 3%, and the estimation accuracy of UKF
is higher than that of EKF.
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Figure 1. Second-order RC equivalent circuit model
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Figure 2. HPPC current and corresponding voltage curve

[& 2. HPPC At A R 3ot R FE I B 2%

4.2

4.1

OCV/V
Z

gog b~ 1w s
0 10 20 30 40 50 60 70 80 90 100

SOC/%

Figure 3. OCV-SOC curve
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Figure 4. Comparison of actual voltage and simulated voltage under DST condition
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Figure 5. Voltage error under DST conditions
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Figure 6. SOC estimation value and actual SOC value comparison curve of
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Figure 7. Error comparison curve of the estimated SOC value of the two algorithms
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