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Abstract

The construction quality control of highway engineering faces practical difficulties such as low efficiency of manual inspection,
difficulty in integrating scattered data, and lagging identification of quality hazards. The introduction of intelligent technology
provides a new path to solve these problems. The current data collection technology has achieved the integrated application of
multiple sensors, and construction process monitoring is developing towards dynamic direction. The identification of quality defects
has initially acquired intelligent capabilities. However, bottlenecks such as difficulty in fusing heterogeneous data from multiple
sources, limited accuracy of algorithm models, insufficient adaptability to on-site environments, and lack of standard specification
systems constrain the deep application of technology. The optimization strategy needs to be carried out from the dimensions of
building a full lifecycle information model platform, developing high-precision perception and detection equipment, exploring
predictive maintenance mechanisms, and improving standardization systems, to promote the comprehensive implementation of
intelligent control from technical pilot to engineering practice.
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