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State of health prediction for lithium batteries based on deep extreme
learning machine improved by seagull optimization algorithm

JIN Can ZHANG Xiaoyan SUN Benchuan
(State Grid Jiaxiang Power Supply Company, Jining, Shandong 272400)

Abstract The current methods for predicting the state of health of lithium batteries often suffer
from low accuracy. This paper introduces a method for state of health prediction using a seagull
optimization algorithm optimized deep extreme learning machine. Key health feature parameters, such
as constant voltage charging and discharging times during battery cycles, are selected and their
correlation with the battery state of health is analyzed using Pearson correlation. The proposed model
predicts subsequent state of health values by learning from samples. Experiments conducted with battery
data compare the proposed method with single extreme learning machine, single deep extreme learning
machine, and other literature. Evaluation metrics, including maximum absolute error and root mean
square error, demonstrate that the seagull optimization algorithm optimized deep extreme learning
machine model achieves higher accuracy and faster prediction times, with errors below 1.1%, indicating
superior prediction accuracy and applicability.
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