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charge (SOC) of the battery is crucial for ensuring vehicle performance and safety. In response to the
shortcomings of existing SOC estimation methods, this study proposes a long and short-term memory
(LSTM) neural network model based on the sparrow search algorithm (SSA) for optimization of the pa-
rameters. The research first constructed a database that included a variety of vehicle operation parameters
through real vehicle data collection and preprocessing. Then, the data was feature-filtered using informa-
tion entropy and mutual information theory to identify features highly related to SOC. Next, the selected
features were input into the LSTM neural network model, and the sparrow search algorithm was used to
optimize the model parameters. The results show that the model can achieve high-precision SOC estima-
tion under various driving conditions and different charging and discharging environments. Therefore, the
proposed method verifies the accuracy and robustness of SOC estimation, providing strong technical sup-
port for the development of battery management system.
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