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Abstract

In this study, road damage and vehicle data were collected and analyzed for the management of the
Life Cycle Cost (LCC) of road facilities. Additionally, for vehicle detection, the YOLOv8n model was
trained with the MIO-TCD dataset, achieving an accuracy of 82.2% based on mAP@0.5. For pothole
detection, the RDD2022 dataset was utilized, and a performance comparison of some YOLO models was
conducted. As a result of the performance comparison, the YOLOvSn model showed the most stable and
highest mAP@0.5 (0.271). Furthermore, road damage classes were subdivided into 8 types, including
crazing cracks, transverse, and longitudinal cracks, and data refinement was performed by establishing
labeling criteria.The implemented system automatically calculates ESAL based on the detected vehicle data
and predicts the fatigue of the road pavement, which can be utilized for establishing preventive maintenance
plans. Conclusively, this study successfully derived an active traffic data collection method that deviates
from conventional methods and an efficiently proven pothole detection model, which will greatly contribute
to significantly enhancing the completeness of future intelligent road management systems.
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[Fig. 1] Training Sample Results for the Vehicle Detection and Classification Model
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[Table 2] Comparison of Pothole Detection Performance by YOLO Model Versions

YOLO Precision Recall mAP@0.5 mAP@0.95
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[Fig. 4] Architecture and Processing Flow Chart for Real-time Vehicle Detection
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