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Research on rapid detection of road cracks based on deep learning
Qiang L1
Guangdong Jiankeyuansheng Engineering Testing Co., LTD

[Abstract] Road cracks, as critical defects affecting the safety and durability of transportation infrastructure,
require timely and accurate detection for maintenance decision—making. To address the limitations of traditional
manual inspection methods—low efficiency, high subjectivity, and weak interference resistance in conventional
machine vision approaches—we propose a lightweight convolutional neural network—based rapid detection
method for road cracks. By constructing a dataset of 1,200 crack images under various road conditions and
lighting conditions, we employ adaptive median filtering and histogram equalization for preprocessing, optimize
the neck feature fusion structure of YOLOV5, and introduce depth separable convolutions to reduce model
parameters. Experimental results demonstrate that this method achieves 96.3% detection accuracy, 95.7% recall
rate, and a single—image detection time of 28ms—over four times faster than traditional methods while reducing
YOLOV5 parameters by 32%. This study enables rapid and accurate identification of road cracks in complex
environments, providing technical support for intelligent road maintenance and demonstrating significant
engineering application value.
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