THRIGHEET - 5$07% - 07 #1 - 2025 £ 07 A DOT: https://doi.org/10.12349/edc.v7i7.6732

Deep Learning-Based Image Recognition and Quantitative
Analysis of Bridge Cracks by

Wenyu Li
Baotou Railway Vocational and Technical College, Baotou, Inner Mongolia, 014060, China

Abstract

With the rapid development of transportation infrastructure, the safety monitoring of bridge structures is crucial, with crack detection
being a critical component in assessing the health of bridges. Traditional manual inspection methods are inefficient, subjective, and
prone to missed detections, making them unsuitable for the real-time monitoring of large-scale bridges. This study introduces a
deep learning-based method for image recognition and quantitative analysis of bridge cracks. By constructing a high-quality dataset
of bridge cracks and optimizing the semantic segmentation network structure, the method achieves high-precision recognition and
localization of cracks. In terms of quantitative analysis, a model for pixel-level contour extraction and sub-pixel-level parameter
calculation is designed. This model combines multi-period image registration technology to analyze the development trends of cracks
and establishes an error compensation mechanism to enhance the reliability of the results.
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