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Abstract

In order to estimate the state of charge of the battery, the main factors affecting the accuracy of
SOC estimation and the shortcomings of the traditional SOC estimation method are considered.
Recursive least square (RLS) method is used to do the online identification of the parameter of
the battery model, which can realize the real time correction of model parameters and improve
the accuracy of the model. The suboptimal unbiased MAP time-varying estimator is adopted in
this paper to real time update the noise covariance matrix. And it’s combined with the Un-
scented Kalman filter (UKF) for SOC online estimation, which improved traditional UKF algo-
rithm and reduced the impact of noise on SOC estimation. Finally, the experiment and simula-
tion show that the improved UKF has better accuracy in SOC estimation than the traditional UKF
estimation.
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Figure 1. Thevenin equivalent circuit model
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Figure 2. Curve: The change of battery model parameters with time
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Figure 3. Curve: Comparison between off-line identification and on-line
identification of voltage
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Figure 4. Curve: Comparison of SOC estimation between the two methods
and the true value
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Figure 5. Curve: SOC estimation error of two methods
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