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Abstract

Highway and municipal bridges in China are constantly exposed to outdoor environments, where factors such as load effects, weather
variations, and natural aging lead to common surface defects including cracks, spalling, exposed reinforcement bars, and corrosion.
Traditional manual inspection methods suffer from inefficiency, high risks, and low accuracy. This study develops an intelligent
inspection system for bridge surface defects by integrating drone-based low-altitude aerial photography with deep learning image
processing algorithms. The system optimizes YOLOvVS8-Seg deep learning algorithms, designs efficient drone inspection routes and
imaging protocols, and implements quantitative analysis of surface defects. Additionally, it establishes a data fusion framework and
3D visualization platform for comprehensive platform presentation.
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