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SOC Estimation of 18650 Lithium Battery

Yang Dongjin, Lou Jianan
(Electrical and Electronic Experiment Center, Ordnance Engineering College, Shijiazhuang 050003 China)

Abstract: The accurate estimation of the lithium battery” s state can prolong the service life of the battery and reduce the occurrence of
safety accidents. In order to improve the accuracy of back propagation (BP) neural network to estimate the state of charged (SOC), an im-
proved method is proposed to optimize the initial weights of BP neural networks by using genetic particle swarm optimization algorithm (GA
—PSO). The K—means algorithm is introduced to optimize the error caused by the randomness of the initial particle distribution in the ge-
netic particle swarm algorithm, and seeks the relationship between the initial weights and the output error of the BP neural network algo-
rithm, the optimal particle swarm optimization is carried out in the particle swarm generated by the genetic particle swarm optimization algo-
rithm, which can reduce the error. According to the analysis of the charging and discharging data of the 18650 lithium battery and the 200
sets of data is produced by the BP neural network training that is optimized by the original genetic particle swarm optimization algorithm.
Then the initial weight characteristic formula of BP neural network with lithium battery characteristics is obtained. And the feasibility of the

improved BP neural network method is verified by the cosimulation of MATLAB and FPGA . The method also optimizes the GA—PSO, and

reduces the error caused by the uncertainty of initial values.
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