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Abstract : Safety belts play a crucial role in high-altitude operations , ensuring the life safety of personnel and reducing the occurrence of
accidents. Due to the diversity and complexity of safety belt usage in high-altitude tasks, it is common for personnel to wear safety belts
improperly , preventing them from providing the intended protection. At present,there is limited research focused on the real-time detec-
tion of proper safety belt usage,and the values of accuracy of existing methods are often low. Therefore,a high-altitude operation safety
belt wearing dataset and is constructed and a deep learning-based algorithm is designed for detecting the compliance of safety belt usage
among high-altitude workers. Initially,the optimized EfficientNet is employed to extract features from the original images. Subsequently,
YOLOv8 is used to extract the regions of interest for the safety belts. Finally,an attention mechanism-based feature fusion module is de-
signed to combine both sets of features, enhancing the model’s ability to focus on the safety belts in the original images. Experimental re-
sults on the custom dataset demonstrate that the proposed model achieves an average accuracy of 87.4%. Compared with current main-
stream algorithms ,the proposed model shows significant performance advantages, meeting the practical requirements for detecting the
compliance of safety belt usage in high-altitude operations.
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