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Accurate estimation of state of charge (SOC) of lithium-ion batteries is the core technology of battery 

management system and the key to prolong battery life. However, it is difficult to estimate SOC 

accurately online and the estimation accuracy is not high. Taking ternary lithium battery as the research 

object, a Back-Propagation (BP) neural network optimized by multi-population genetic algorithm 

(MPGA) is proposed to compensate the nonlinear errors caused by EKF in the process of linearization 

and to avoid genetic algorithm (GA) immature phenomenon. The BP neural network optimized by 

MPGA is used to predict the EKF error at k time, so as to compensate the nonlinear error at extended 

Kalman K time. Adaptive FFRLS is used to identify model parameters, so that the algorithm can be 

identified online. The accuracy range of the proposed algorithm is less than 0.0121 verified by dynamic 

stress testing (DST) results, and the maximum error and average error are small. The proposed algorithm 

can track the theoretical value of SOC more effectively, and the SOC estimated by the proposed 

algorithm is stable. 
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