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Abstract: Lithium battery is a complex electrochemical system, and its capacity decline shows
nonlinear degradation. Particle filter (PF), as an effective algorithm to solve nonlinear non-
Gaussian problem, is often used to predict the remaining useful life of lithium battery. In
response to the problem of fuzzy measurement afflicting particle filter algorithm, the out of
sequence measurement particle filter C(OOSMPF) algorithm was proposed to the remaining
useful life of lithium battery. Firstly, the double exponential model was established on the basis
of the capacity decline data and the number of charge and discharge cycles obtained from

accelerated charge and discharge of lithium battery. Then, the OOSMPF algorithm was
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employed to predict the remaining capacity of lithium battery, leading to attainment of its
remaining useful life ultimately. The simulation results show that comparing the OOSMPF
algorithm with the PF algorithm, the remaining useful life error of three groups of lithium
batteries by disorder measurement of particle filter algorithm is reduced to 7 times, 15 times
and 5 times respectively. Therefore, the OOSMPF algorithm is more suitable for predicting the
remaining useful life of lithium battery. The relevant results can provide a reference for
predicting the remaining useful life of lithium batteries in new energy vehicles.

Keywords: out of sequence measurement; remaining useful life; double exponential model; out

of sequence measurement particle filter(OOSMPF)
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