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Abstract:

The increasing deployment of rechargeable batteries in electric vehicles, energy storage
systems, and consumer electronics has highlighted the need for accurate and reliable
diagnostic methods. Traditional monitoring approaches are often insufficient to detect
degradation mechanisms before they significantly impact performance, safety, or operating
costs. Predictive battery diagnostics aims to address this challenge by estimating key health
indicators such as State of Health (SOH), Remaining Useful Life (RUL), and degradation
trajectories using advanced analytical and data-driven techniques.

This presentation provides an overview of the main predictive algorithms used in battery

diagnostics, ranging from physics-based models and equivalent circuit approaches to machine
learning and deep learning methods. Attention is given to hybrid frameworks that combine
physical knowledge with artificial intelligence to improve accuracy, robustness, and
interpretability. Real-world applications in electric mobility, stationary energy storage, and
predictive maintenance are discussed, together with emerging trends such as digital twins and
explainable Al. The talk concludes by highlighting current challenges and future opportunities
for the development of intelligent battery management systems capable of supporting safer,
more efficient, and longer-lasting energy storage solutions.



