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Automatic Detection of Asphalt Pavement Cracks Using Unmanned Aerial

Vehicles and Deep Learning

Kai-Ming Liu I Szu-Pyng Kao 2 Feng-Liang Wang > Jhih-Sian Lin *

Abstract

This study integrates Unmanned Aerial Vehicles (UAVs) with the deep learning object detection model
YOLOWV9 to conduct automated detection and analysis of cracks in asphalt pavement. Leveraging the high mobility
and high-resolution imaging capabilities of UAVs, the system can rapidly cover large road areas and significantly
reduce the time and labor costs associated with manual inspections. The YOLOv9 model was initially trained using
the publicly available CrackForest dataset for pavement cracks. After 100 training epochs, the model achieved a
detection accuracy of mAP50 = 0.891 and mAP50-95 = 0.550 on the test set, demonstrating strong performance
in small object detection and pavement crack identification. Finally, through orthorectification and geometric
correction, the detection results were projected onto real-world coordinates for crack width quantification. The
results verify that the proposed system can serve as an effective tool for road maintenance decision-making and
management.

Keywords: UAV, YOLOVY, Crack Detection, Pavement Crack, Deep Learning
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