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Adaptive Multistate Combined Estimation for Lithium—Ion Battery

at Different Temperatures
Wang Zhongwei', Yang Kun', Ma Chao', Wang Jilei’, Wang Jie'
(1. Shandong University of Technology, Zibo 255000; 2. Changchun Automotive Test Center Co., Ltd., Changchun 130013)
[Abstract] In order to accurately estimate the battery parameters, state of charge and power state at different
temperatures, a recursive least squares method combined with adaptive extended Kalman filter algorithm based on adaptive
forgetting factor is proposed. By correcting and updating parameters in real time, the accuracy of battery parameter
identification and state—of—charge estimation is improved. Based on the constraints of the model terminal voltage identification
results, the state—of—charge estimation results and the maximum discharge current of the battery, the joint estimation of the
battery power state is realized. The test results show that the maximum absolute error of the identification voltage and the
maximum absolute error of the state of charge are 62.699 mV and 1.894%, respectively under the dynamic stress test condition.
When the continuous discharge time is 5 s, 30 s and 120 s, the average error of battery power is 5.6x107 W, 6.5x107 W and
8.0x107* W, respectively. The proposed adaptive joint estimation algorithm can improve the accuracy of parameter identification
and state estimation effectively.
Key words: Lithium—ion battery, Adaptive Forgetting Factor Recursive Least Squares,
Adaptive Extended Kalman Filter, Online parameter identification, Combined estimation
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