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	Extensive experiments on a self-built industrial sorting dataset with multi-scene occlusion and dense object layouts demonstrate that the proposed method achieves 97.6% mAP50 and 69.2% mAP50–95, outperforming the baseline by 1.4% and 2.4%, respectively, and surpassing mainstream YOLOv7 and YOLOv8 models. Experiments on the VOC2007 dataset further verify the generalization ability, with 7.8% and 5.7% improvements in mAP50 and mAP50–95.
These findings indicate enhanced accuracy and robustness, further validating the effectiveness of the proposed model improvements.
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