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Abstract: Cavity as a typical road hidden disease is the main cause of roadbed collapse, the development
of intelligent transportation for rapid, efficient and accurate identification of cavity disease put forward high

requirements. Commonly used ground-penetrating radar nondestructive testing is affected by the road
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structural layer of complex media and disease morphology of variable coupling, there are issues such as
poor consistency of the disease feature extraction and difficult to recognize. In this paper, we took the 100-
kilometer measured image data of the highway as a real sample, and proposed an intelligent detection algo-
rithm of road cavity disease based on DFES-YOILOv5s. To address the difficult problem of extracting fea-
tures of disease with variable morphology, a deformable convolutional alternative C3 module was designed
based on the YOLOv5s model to enhance the adaptability to the variable features, and the key features of
the disease were effectively extracted; To address the problem of high similarity between disease features
and background noise, the Focal-EIOU loss function was used to focus on high-quality anchor frames and
comprehensively evaluate the width-height difference, which solved the problems of positive and negative
sample imbalance and difficult model convergence; For the problem of many background interference infor-
mation, the SImAM attention mechanism was added to filter the interference information to improve the
performance of the model in the target feature representation and discrimination ability. Experimental
results show that the accuracy, average precision, and recall of the DFES-YOILOv5s detection algorithm
designed in this study reach 84.2%, 88.5%, and 84.2%, respectively, which are improved by 9.7,
5.3, and 7.0 percentage points, respectively, compared with the conventional YOLOvSs algorithm. This
research provides key technical support for enhancing the intelligent detection level and engineering popu-
larization and application of road cavity disease.
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Tab.1 Training parameters for the model
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Tab.2 Comparative experiments with nine models
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Tab. 3 Ablation experiment
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