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Abstract :

This study addresses the need for real-time diagnosis and early warning of natural gas pipeline valve

leakage by constructing a hybrid model that combines convolutional neural networks with long short-

term memory networks through multi-source sensor fusion and edge preprocessing, and introduces

a Bayesian adaptive threshold mechanism. An experimental platform was established at a certain

distribution station for validation, and the model demonstrated excellent performance in terms of

accuracy, recall, and real-time capability, with the system maintaining high detection performance and

low false alarm rates across various leakage scenarios. Engineering applications indicate that this

method can significantly reduce leakage accident rates and maintenance costs, demonstrating good

replicability and engineering promotion value.
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