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Abstract: With the rapid development of the low-altitude economy and UAV technology, unmanned aerial vehicles
(UAVs) have emerged as novel platforms for acquiring traffic information. To address the scarcity of small vehicle
target datasets from the UAV perspective, a dataset was constructed comprising three vehicle categories: cars, trucks,
and buses. A systematic comparison of the YOLO series networks was conducted to evaluate their suitability for UAV
scenarios, ultimately selecting YOLOVS as the core framework for small vehicle target detection. To comprehensively
assess algorithm performance, a multi-dimensional evaluation metric was developed, incorporating precision, recall,
mean average precision ( mAP), Giga Floating Point Operations ( GFLOPs), and model weight file size. On this
basis, the YOLOv8m model was enhanced with additional layers optimized for small target detection, resulting in the
YOLOv8m-p2 network. The experimental results demonstrate that YOLOv8m-p2 significantly improves the recognition
accuracy and real-time performance of small vehicle targets in UAV imagery while maintaining low computational and
storage overheads, effectively balancing small target capture capability and prediction accuracy.
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