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Analysis of the Application and Development of Intelligent Inspection Technologies for Highway Maintenance
Yin Weichun
Tianjin Guoteng Highway Consulting and Supervision Co., Ltd. Postal Code 300240
[ Abstract JChina's highway network now spans over 5 million kilometers, entering a new phase of "stock-centric, precision-oriented

maintenance." Traditional manual inspection methods suffer from low efficiency, poor accuracy, and inadequate safety,
making them inadequate for heavy traffic loads and stringent service requirements. Intelligent inspection technologies,
leveraging IoT, artificial intelligence, LiDAR, and digital twins, establish an integrated "air-space-ground" sensing
system. This enables automatic identification of road defects, precise structural condition assessment, and intelligent
optimization of maintenance decisions, serving as a core driver for transitioning highway maintenance toward greater
precision, efficiency, and sustainability. Addressing key challenges in highway inspection, this paper systematically

examines the application principles and scenarios of mainstream technologies—including vehicle-mounted intelligent

inspection, drone patrols, non-destructive testing, and structural health monitoring. It analyzes implementation
bottlenecks such as insufficient data integration, high equipment costs, outdated standards, and talent shortages. The
study proposes innovative solutions: multi-source data integration, lightweight equipment development, full lifecycle
digital twin management, and Al-powered decision support. These findings provide theoretical foundations and practical
guidance for intelligent highway maintenance upgrades, enhancing the long-term safety and efficiency of transportation

infrastructure.
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