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Remaining Useful Life Prediction for Full Life Cycle of
Lithium-ion Battery

ZHAO Qinfeng, CAI Yanping, WANG Xinjun
(Rocket Force University of Engineering, Xi’an 710025, China)

Abstract: To ensure the safety of new energy vehicles during the entire period of use, it is necessary to conduct
health monitoring for the full life cycle of lithium-ion batteries. Aimed at the low learning rate due to the small capacity
of training data set for the remaining useful life(RUL) prediction model based on neural network and the duplicate collinearity
of the extreme learning machine (KELLM) method, a method for augmenting the training data set is proposed. In addition, based
on the improved ELM, an RUL prediction model for the full life cycle of lithium-ion battery is built. First, the early operation
data of battery is extracted to formulate health factors, and the Akima interpolation method is used to augment the amount of
training data. Then, the salp swarm algorithm is used to improve the ELM network, and the RUL prediction model for the full
life cycle of lithium battery is established. Finally, the NASA battery data set is used to validate the model. Experimental
results show that the proposed method for augmenting the training data capacity is effective, the capacity tracking capability
of the RUL prediction model in full life cycle is strong, and the prediction error is small.

Keywords: Lithium-ion battery; remaining useful life(RUL); Akima interpolation method; salp swarm algorithm; extreme
learning machine(ELM)
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