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Abstract

Unsafe behaviors in production environments such as workshops and construction sites, including
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not wearing safety helmets, smoking, using mobile phones, and failing to wear work uniforms, can
easily lead to serious safety accidents. To address this issue, this paper proposes an unsafe behavior
detection model based on an improved YOLOv10. Firstly, a wavelet pooling module is introduced to
reconstruct the up-sampling and down-sampling structure of YOLOv10, thereby enhancing the
model’s ability to perceive fine-grained features. Secondly, an LSKA_SPPF module is constructed in
the backbone network, which improves multi scale feature extraction capability by integrating
a large kernel attention mechanism. Finally, an occlusion aware detection head named SEAMHead
is designed. By explicitly modeling channel and spatial dependencies, the proposed head enhances
the model’s feature representation and compensation capability for occluded regions. Experi-
mental results on the self constructed WorkerBehavior dataset show that the improved model out-
performs the baseline YOLOv10 in detection performance. The mAP@0.5 increases by 1.1 percent-
age points and the mAP@0.5:0.95 increases by 0.6 percentage points. These results demonstrate
that the proposed method is effective for detecting unsafe worker behaviors in complex industrial
scenarios.
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Figure 1. Network structure of the improved YOLOv10
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Figure 2. Structure of the LSKA SPPF module
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Table 1. A comparison of performance metrics for different model training
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Module mAP@0.5/% mAP@0.5-0.95/% Params/10° GFLOPs
YOLOVS 82.5 58.0 1.7 4.2
YOLOvV8 81.6 58.6 3.0 8.1
YOLOV10 82.9 58.3 2.2 6.5

ours 84.0 58.9 2.5 5.8
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Figure 3. Heatmap comparison between the improved algorithm and the original
YOLOV10 algorithm
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Table 2. Ablation experiment
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WaveletPool LSKT_ES%PPF SEAMHead Params/10° GFLOPs mAP@0.5 mAP@0.5-0.95
2.2M 6.5 0.829 0.583
N 2.3M 6.1 0.839 0.589
~ 2.5M 6.7 0.835 0.590
N 2.1M 6.0 0.837 0.588
~ 2.5M 6.3 0.831 0.584
2.2M 5.5 0.832 0.584
~ N 2.5M 5.8 0.840 0.589
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