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Abstract

This article presents a UAV-based abnormal event analysis system for highway routine inspection
business requirements, combining drone technology, 5G transmission technology, GIS technology,
and image recognition technology. The system provides real-time transmission of drone footage
via wireless connectivity. It realizes linked management of video and trajectory data collected by
UAVs, which is associated with the latitude and longitude coordinates of the GIS map. The system
employs GIS mapping combined with intelligent recognition to display abnormal highway events
in real time, providing on-site pictures and videos of highway abnormalities, and supports stan-
dard interfaces for integration with existing business systems. Moreover, the system uses
UAV-collected videos to create three-dimensional imagery, achieving 3D-realistic management of
10-kilometer road segments, and enables quantitative measurements of on-site distances, heights,
and areas, thus greatly enhancing the efficiency of highway management. Through standardized
data interfaces, the system can share on-site pictures or videos of abnormal events with existing
collaborative patrol systems and road law enforcement departments, offering precise pile number
location information for abnormal events, and further strengthening the efficiency of collabora-
tive patrols.
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Figure 1. Overall system architecture diagram
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Figure 2. Unmanned aerial vehicle inspection function demonstration
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Figure 3. Abnormal event recognition
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Figure 4. 3D modeling
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