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Extraction of Multimodal Characteristics of Apparent Defects in Large Box Beam Structures and

Construction of an Intelligent Detection Model

Hongxi Yu Xiuyong Ni  Lei Zhang Liyuan Liu

Shandong Vocational College of Transport

[Abstract] To achieve efficient and intelligent detection of apparent defects in large box girder structures, this
study analyzes the statistical distribution, geometric parameters, and multi—physical—field characteristics of four
defect types—cracks, spalling, corrosion, and deformation—and proposes a feature extraction method based on
visual—acoustic multimodal fusion. An intelligent detection model is developed by improving the YOLOv5
architecture, incorporating the Transformer attention mechanism to enhance feature representation.
Experimental results demonstrate an overall accuracy of 95.2%, positioning error of £0.3 m to £0.5 m, and
inference speed of 32 frames per second. In engineering applications, the detection efficiency is five times higher
than traditional methods, with the missed detection rate reduced to 2.3%, providing a reliable technical solution
for bridge health monitoring.
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