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Construction of edge computing enabled early warning system for electromechanical equipment
failure in coal mines
Hexin Wang Guangrui Liang
Heilongjiang Institute of Technology

[Abstract] With the acceleration of the intelligent transformation process of coal mines, traditional fault
diagnosis methods cannot meet the real—time warning needs due to factors such as high data processing latency
and single feature extraction. This paper proposes a fault early warning system for electromechanical equipment
in coal mines based on edge computing, which is transformed into a hierarchical diagnosis framework. It
integrates 1D—CNN, Bi LSTM and GAT models to achieve multimodal feature extraction, combines migration
learning and model lightweight technology to optimize the diagnostic efficiency, and designs a dynamic
threshold adjustment mechanism to improve the accuracy of early warning. The experiment shows that the
diagnostic accuracy of the system reaches 98.7%, the false alarm rate is reduced to 0.8%, and the average response
time is shortened to 120ms, effectively alleviating the contradiction between limited computing resources and
real—time requirements of edge devices.
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