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To more accurately predict the remaining useful life of batteries, in this paper, a novel hybrid method 

that includes a particle filter, exponential smoothing and a capacity degradation model is proposed. 

First, the parameters of the dynamic model of a lithium-ion battery are estimated by the particle filter 

to acquire the parameters at each cycle in the estimation phase. Second, these parameters are processed 

and weighted by exponential smoothing to export the weighted averages of these parameters as the 

predictive parameters. Finally, the predictive parameters are brought into an empirical capacity degra-

dation model to predict the remaining useful life of the lithium-ion battery. The comparative experi-

ments for predicting the remaining useful life with different end-of-monitoring thresholds are per-

formed to verify the higher accuracy and stability of this hybrid method compared to the pure particle 

filter method. 
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