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Abstract

With the rapid development of renewable energy and energy storage technologies, smart Battery
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Energy Management Systems (BEMS) have become increasingly critical in power systems. However,
most existing battery management methods rely on fixed rules, lacking flexible responsiveness in
complex and dynamic environments, which limits the accuracy of battery state estimation and re-
maining useful life prediction. This paper proposes a State of Health (SOH) estimation method for
batteries based on a Stacked Autoencoder (SAE) and a channel attention mechanism (SENet). By
analyzing battery charge/discharge data, key health indicators are extracted, and a SAE-based deep
learning model is employed for feature fusion. Combined with the SENet module, the proposed
method adaptively adjusts feature weights to enhance prediction capability and accuracy. Com-
pared with traditional approaches such as Principal Component Analysis (PCA) and nonlinear neu-
ral networks, this method demonstrates higher efficiency in extracting battery degradation fea-
tures and achieves superior precision and stability in capacity estimation and remaining useful life
prediction. Additionally, the proposed framework exhibits excellent real-time performance and ro-
bustness, enabling effective adaptation to environmental variations in complex scenarios.
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Figure 1. Stacked autoencoder architecture
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Table 1. Experimental comparison results
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