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Intelligent Application of UAV Aerial Photography in
Bridge Detection Driven by Deep Learning
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Abstract

With the continuous increase in the number of highway bridges and culverts in China and their extended service life, these structures
are prone to developing issues such as cracks, exposed reinforcement, and surface peeling due to environmental and load factors
during operation. Traditional manual inspection methods face challenges including high-altitude hazards, low efficiency, high missed
detection rates, and non-standardized data processing. In contrast, drone aerial photography offers significant advantages like non-
contact operation, wide coverage, and high resolution. Deep learning for drone aerial imagery serves as the core functional module
for intelligent image inspection. This study establishes a technical framework for drone image acquisition and deep learning-based
damage detection, improves the fusion model of YOLOv8s-seg and U-Net, and achieves refined identification, classification, and
quantitative assessment of bridge defects. By integrating this model with 3D imaging, the system enables precise 3D localization of
damages, forming a comprehensive intelligent inspection solution for damage identification.
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