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Estimation of Lithium-ion Battery SOC Based on Predictive
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Abstract: The state-of-charge (SOC) estimation of batteries generally uses the principle of ampere-hour
integration to construct SOC models, which are further combined with filtering algorithms. To address the problems of
a slow convergence speed and complex calculation, a predictive static open circuit voltage (PSOCV) method is
proposed based on the open circuit voltage principle and second-order RC circuit models. The feasibility of
discrete-time forward and backward difference state-space equations was discussed, and the parameter accuracy was
also compared between linear interpolation (LI) fitting and least squares (LS) fitting. Experimental results show that LI
fitting is generally better than LS fitting. The average absolute error of SOC estimation obtained using the LI-PSOCV
algorithm under HPPC and UDDS operating conditions is below 1%. Compared with the cubature Kalman filter (CKF),
the LI-PSOCYV algorithm can converge instantly when the initial SOC value deviates and run faster.

Keywords: Lithium-ion battery; state-of-charge (SOC); predictive static open circuit voltage (PSOCV) method,

second-order RC model; Euler difference; linear interpolation (LI)
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Tab. 1 Identification results of parameters

soC U /v ryQ r/m r,/Q C/F C,/F

SOCV

09 4.054 0.054 0.0161 0.00595 2071 2981
0.8 3948 0.046 0.0158 0.00632 2095 12444
0.7 3.867 0.042 0.0141 0.00952 1842 23622
0.6 3.773 0.041 0.0156 0.01316 2271 93686
0.5 3.681 0.041 0.0156 0.008 56 2500 89770
04 3.614 0.041 0.0148 0.00454 2409 38511
0.3 3.564 0.042 0.0146 0.00514 2353 21623
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0.1 339 0.046 0.0136 0.01737 2189 28747
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Tab. 2 Comparison of terminal voltageerrors

#X  Max-AE/mV ~ MAE /mV RMSE /mV
B LI 78.866 3.945 6.547
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Ja I 79.024 3.944 6.545
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