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Research on Preventive Maintenance System Construction and Key Technologies Under the
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[Abstract] With the advancement of the smart transportation wave, the construction of a preventive
maintenance system for smart highways is imminent. This paper focuses on the concept of "Smart Highways"
and delves into the construction of a preventive maintenance system and related key technology research. It
elaborates on the significant importance of smart highway preventive maintenance in ensuring road safety,
reducing maintenance costs, extending road service life, and improving traffic efficiency. A detailed framework
for the preventive maintenance system is constructed, comprising five major systems: objectives, data sensing,
decision—making, execution, and evaluation. Simultaneously, research is conducted on key technologies such as
IoT sensing, big data analysis, artificial intelligence, UAV inspections, and digital twins. The aim is to provide

theoretical support and technical guidance for the preventive maintenance of smart highways, promoting the

development of road maintenance toward intelligence and efficiency.
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