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Study on optimization of UAV small target detection algorithm based on YOLOv8
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[Abstract] This study improves the accuracy, real—time performance and robustness of UAV small target
detection by optimizing the YOLOvS8 algorithm. Introduce strategies such as data enhancement, attention
mechanism and multi—scale training to significantly improve the model's ability to detect small targets. The mAP
of the YOLOv8 model optimized using UAVDT and VisDrone datasets increased from 0.61 to 0.78, and
Precision and Recall to 0.83 and 0.80, respectively. In terms of real—time performance, the FPS of the
optimized model was increased to 58 frames / s and the inference time was reduced to 17ms. The robustness test
shows that the optimized model improves accuracy by about 10% under interference such as illumination
change, background noise and target occlusion. The results show that the optimized YOLOvVS performs well in
small target detection to meet the real—time detection requirements.
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