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Remaining Useful Life Forecast of Li-lon Batteriesunder Randomized Use

LIU Jian, CHEN Zi-giang
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Shanghai Jiao Tong University, Shanghai 200240, China)

ABSTRACT: Objective To simulate the actual use of battery in ocean engineering and underwater scientific research equip-
ment, carry out the li-ion battery aging test with random discharging current and predict remaining useful life (RUL) through
Gaussian process regression (GPR) model. M ethods GPR model with uncertainty expression ability was proposed based on
data-driven methods. After selecting the kernel function, the forecast model was established by training data to optimize hy-
per-parameters. The data set of charge/discharge tests of li-ion battery under randomized use was used to verify the prognosis
results. Results Compared with SE kernel function, the GPR model with Matern kernel function could get better prediction re-
sults. The more the training data was and the larger the starting prediction point was, the smaller the absolute error was, the
lower MAPE and the RMSE values were. As for three sets of batteries under two different temperature and two kinds of random
discharging modes, the GPR model can get accurate prediction results. The absolute error was no more than 40cycle and the
MAPE and RMSE values were lower than 0.06 and 0.09 respectively. Conclusion The GPR model has high accuracy and strong
applicability for RUL forecast of li-ion battery under randomized use.
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