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Abstract

The rapid development of artificial intelligence, big data, remote sensing mapping, and BIM technologies is profoundly reshaping the
entire process of highway survey and design. Intelligent technologies have transformed the traditional manual operation mode into a
data-driven and algorithm-assisted precise operation, significantly enhancing the accuracy of surveys and the efficiency of designs.
In the survey stage, unmanned aerial vehicle (UAV) aerial photography, LiDAR, and intelligent geological recognition systems
enable efficient collection and automatic processing of topographic and geomorphic information. In the design stage, intelligent
route selection algorithms, Al-assisted scheme generation, and the construction of BIM collaborative platforms form an efficient
digital design system. In the future, the deep integration of digital twins, machine learning, and full life cycle management will drive
highway survey and design towards a higher level of automation and intelligence. Sorting out its application system will facilitate
technological upgrades in the industry and provide theoretical references for engineering practice.
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