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Research on intelligent recognition and alarm system for protective equipment
wearing in coal mine underground fracturing operations
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Institute Co., Lid., Beijing 100013, China; 4. Tiandi Technology Co., Lid., Beijing 100013, China)

Abstract; There are challenges such as high noise, high dust, and low illumination in the under-
ground fracturing environment of coal mines, and it is difficult for traditional safety supervision methods to
effectively monitor the standardized wearing of miners’ safety helmets and reflective clothing in real time.
In this study, an intelligent monitoring system for protective equipment based on YOLOvS8 is proposed,
which collects video streams through mining flameproof cameras and transmits them to surface terminals
through 4G/5G networks. The system uses CLAH algorithm to enhance the details of low — illumination
images, combines Gaussian filtering to suppress dust interference, and introduces online data enhance-
ment strategy to improve model generalization ability. The detection model YOLOv8 integrates SimAM's
parameter — free attention module to enhance the recognition ability of key features such as the contour of
the helmet and the reflective strip of the reflective clothing in harsh environments. The indoor and field
tests showed that the average detection accuracy of the system was 95.02% and 93.2% , respectively,
which met the actual needs of underground fracturing safety monitoring in coal mines.

Keywords: downhole fracturing; YOLOvV8; helmet recognition; reflective clothing recognition;
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