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Abstract : Conducting research on anomaly detection in aluminum electrolysis based on the CNN-LSTM fusion
algorithm holds significant importance in addressing the challenges of anomaly identification in the
multi—physical field coupling process of aluminum electrolysis, enhancing production safety and
efficiency, and promoting intelligent transformation within the industry. Currently, anomaly detection in
aluminum electrolysis suffers from the drawbacks of low accuracy and high missed detection rates
with traditional methods, making it difficult to capture the spatiotemporal correlation characteristics
of parameters. This paper designs a CNN-LSTM fusion algorithm architecture tailored to the
characteristics of key parameters in aluminum electrolysis production. It utilizes CNN to extract local
spatial features of process parameters and LSTM to capture temporal dependencies. Additionally, an
attention mechanism is introduced to optimize the fusion effect, thereby constructing a comprehensive
anomaly detection system that aids the industry in achieving digital and green production upgrades.
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