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A Recognition Method for Operational Personnel Behavior State in Fully Mechanized Mining Face
Based on Multi-Scale Optimized YOLO
Shi Zhaowei' , Xue Xusheng®, Zhu Hui', Zhang Engiao®, Guo Yifeng®, Yue Jianing®
(1.Lanzhou Resources Environment Vocational and Technical University, Lanzhou, Gansu 730123, China;

2.College of Mechanical Engineering, Xi’an University of Science and Technology, Xi’an, Shaanxi 710054, China)

Abstract: To address the frequent accidents caused by uneven illumination, complex backgrounds, and human rule-breaking
operations in underground coal mines, a personnel behavior recognition method based on the fusion and optimization of
improved Retinex and YOLOv5 was proposed. Firstly, an improved multi-scale Retinex algorithm was employed to enhance
underground images. Through multi-scale fusion and color restoration techniques, the interference of low illumination, coal
dust, and water mist on the images was eliminated., thereby improving image clarity and color fidelity. Subsequently. the
enhanced image data were input into YOLOv5 network to construct a target detection model based on the fusion and
optimization of Retinex and YOLOv5, which was adapted to detection scenarios with dense equipment and complex
backgrounds in underground mines. The experimental results show that the average accuracy of this method for recognizing
helmet-wearing behavior and on-site operational violation postures of underground personnel reaches over 95% and 85% .,
respectively. This method can achieve the precise identification and judgment of rule-breaking behavior by underground
personnel, providing technical support for intelligent safety supervision in coal mines.
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Fig.1 Structure of human behavior recognition method

in coal mine roadway based on Retinex-YOLOvVS
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Fig.3 Human behavior recognition model based on improved multi-scale Retinex image-optimized YOLOvS
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Fig.4 Improved multi-scale Retinex image-optimized YOLOVS network architecture
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Fig.6 Precision-recall relation curves
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Table 1 Data statistics of CIoU loss function (taking the 30th to 40th as a reference)

LER N WEFREAEBIL  HbsRWsik  HisnEeik LiLES A Inf mAP@0.5 mAP @0.5:0.95
30 0.030 595 0.011 200 0.020 001 0.717 35 0.626 13 0.643 58 0.363 56
31 0.030 935 0.011 660 0.021 025 0.730 80 0.558 85 0.619 70 0.365 73
32 0.030 806 0.011 246 0.020 852 0.792 63 0.591 26 0.680 06 0.420 65
33 0.030 126 0.011 083 0.020 525 0.739 50 0.554 23 0.662 44 0.402 72
34 0.030 119 0.011 278 0.020 360 0.654 16 0.645 19 0.611 61 0.354 75
35 0.029 848 0.011 226 0.019 411 0.773 29 0.542 19 0.687 07 0.401 69
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Fig.8 Training results curves
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Fig.10 Human behavior target recognition results

for the validation set
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