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Practical Exploration of Unmanned Aerial Vehicle and Robot Technology in
Smart Construction Sites

Tian Yekai
China Communications Second Highway Engineering Bureau Fourth Engineering Co., LTD. Wuhu, Anhui 241000

Abstract : With the rapid development of new—generation information technology, the construction engineering
industry is ushering in a wave of digital and intelligent transformation. As emerging forces in the
construction of smart construction sites, drones and robots are playing an increasingly important role in
key links such as safety control, quality inspection and progress control. This article takes the Xiongxin
High—Speed Railway project as an example to explore the innovative application of unmanned aerial
vehicle (UAV) and robot technologies in smart construction sites. By analyzing the overall architecture
of "1+3+N", practical cases of unmanned aerial vehicles and robots in core scenarios such as safety
monitoring, quality control, and progress management were dissected. The research summarized key
technologies such as SLAM positioning and navigation, Al machine vision, and digital twins, and sorted
out the implementation paths and safeguard measures throughout the entire life cycle. Application
practice shows that the new model of smart construction sites centered on unmanned aerial vehicles
and robots has effectively enhanced the safety and quality management level of projects, providing a
referenceable example for the intelligent upgrade of similar projects.
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