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Research on Key Technologies of Intelligent Operation and Maintenance
System for High-Speed Electromechanical Integration Based on Digital Twin
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Abstract : This study focuses on the electromechanical system of expressways, delving into the key technologies for
real-time processing of multi-source heterogeneous data and the development of a visually intelligent operation
and maintenance platform based on digital twin. Addressing the data processing challenges and intelligent
demands currently faced in the operation and maintenance of expressway electromechanical systems,
this research achieves efficient management and precise operation and maintenance of electromechanical
systems through innovative data processing techniques, digital twin model construction, and the establishment
of an intelligent operation and maintenance platform. Utilizing advanced data fusion and real-time processing
algorithms, it breaks down data barriers and provides accurate and timely data support for the digital twin
model. By leveraging digital twin technology, a virtual model highly compatible with the physical system is
constructed, enabling real-time monitoring, fault prediction, and visual display of the operational status of the
electromechanical system. Through the establishment of an intelligent operation and maintenance platform,
various operation and maintenance functions are integrated, providing scientific decision—-making support for
expressway management departments, enhancing the reliability and operational efficiency of electromechanical
systems, and promoting the intelligent development of expressways ™.

Keywords : expressway; electromechanical system; multi-source heterogeneous data; digital twin;
intelligent operation and maintenance; big data analysis; Internet of Things
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