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[Abstract] Aiming at the low accuracy of State of Charge (SOC) estimation and poor adaptability of control strategies
under dynamic working conditions for power batteries of new energy vehicles, a multi-model fusion SOC estimation
framework integrating Kalman Filtering (KF), Particle Filtering (PF) and Long Short—-Term Memory (LSTM) neural network
is constructed. Dynamic charging and discharging management strategies based on genetic algorithm and particle swarm
optimization are designed. A power battery test platform covering multiple temperatures and charge—discharge rates is built,
and simulations and physical tests are carried out under standard UDDS and WLTC working conditions. The test results
show that the root mean square error of SOC estimation of the proposed method is reduced to 0.013 5, the battery charge—
discharge efficiency is increased by 9.3%, and the maximum discharge current is reduced by 23.7%. The proposed method
can slow down battery capacity attenuation and reduce thermal runaway risk, which provides theoretical support and
engineering reference for the optimization of battery management systems.
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