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Abstract: Aimed at the difficulties and lack of precision in the online estimation of state-of-health (SOH) for
cascaded utilized lithium batteries, an estimation method based on pulse voltage and hybrid neural network is proposed.
Based on the battery pulse voltage response curve, this method extracts the slope of terminal voltage and the corrected
standard deviation which are related to battery SOH degradation as health features. By integrating convolutional neural
networks (CNN) and gated recurrent unit (GRU), the online estimation of SOH for cascaded utilized lithium batteries
with high accuracy and high stability isrealized. A platform for a battery testing system was established to validate the
proposed SOH estimation strategy for cascaded utilized lithium batteries. Results indicate that the proposed method
excels in real-time accurate estimation of lithium battery SOH, and both the average absolute error and root mean
square error are controlled within 0.01, demonstrating excellent generalization capability and robustness.
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Fig. 1 Experimental platform for battery
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Fig. 2 Experimental waveform of HPPC
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