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Abstract

In recent years, with the continuous expansion of expressway construction, the electromechanical system, as a core infrastructure
ensuring the safe and efficient operation of highways, has seen increasing monitoring demands. Traditional electromechanical
monitoring methods, reliant on manual inspections and fixed threshold alarms, suffer from issues such as delayed responses, limited
coverage, and insufficient fault prediction capabilities, making them inadequate for meeting the requirements of modern expressway
networks' intelligent operation. Against the backdrop of modern society, artificial intelligence (Al) technology offers a novel solution
for expressway electromechanical monitoring, leveraging its powerful data processing, feature extraction, and pattern recognition
capabilities. This paper focuses on the application of Al in expressway electromechanical monitoring, analyzing the core value of
Al technology in this field. It further explores specific application pathways in electromechanical equipment condition monitoring,
fault diagnosis, and energy consumption optimization, aiming to further enhance the monitoring efficiency and intelligent level of
expressway electromechanical systems.
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