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Practical Exploration of On-Site Road Inspection Technologies in Pavement Disease Diagnosis
Lin Qincheng Li Ruikai

[Abstract] During long—term service, roads inevitably develop distresses such as cracks, rutting, potholes, and
settlement. These distresses not only affect driving safety and comfort but also accelerate the deterioration of
pavement structures. With the advancement of inspection technologies, on-—site road inspections have gradually
shifted from manual visual assessment to nondestructive testing, intelligent sensing, and multi—source fusion
methods, enabling efficient and accurate disease diagnosis. This paper reviews the applications of nondestructive
testing technologies such as ground—penetrating radar, laser scanning, and infrared thermography, as well as
intelligent approaches including vehicle-mounted video recognition, UAV aerial surveys, and mobile
measurement systems. Furthermore, it analyzes detection methods for typical distresses such as cracks, rutting,
and potholes, and explores database construction and predictive model development through big data and
machine learning. Finally, a comprehensive diagnostic decision—making model based on multi—source
information fusion is proposed. The research results indicate that modern inspection technologies can
significantly improve the accuracy and efficiency of distress identification and diagnosis, providing reliable data
support for road maintenance and the construction of intelligent transportation systems.
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