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Interference state intelligent recognition method for shearer drum and hydraulic

support guard plate of improved YOLOVSs algorithm
MAO Qinghua'?, HU Xin"?, WANG Menghan'?, ZHANG Xuhui'*, XUE Xusheng'"
(1.School of Mechanical Engineering, Xi’an University of Science and Technology, Xi’an 710054, China; 2. Shaanxi Key Laboratory of Mine Electromechan-
ical Equipment Intelligent Detection and Control, Xi’an 710054, China)
Abstract: For the problem of interference between shearer drum and hydraulic support guard plate, an interference state intelligent recog-
nition method for shearer drum and hydraulic support guard plate of improved YOLOvSs algorithm is proposed. The use of boundary con-
straint and non-linear contextual regularization based on the group's previous proposed method of defogging and dust removal to clarify
the video image, improve the quality of the monitoring video image of the comprehensive mining face. The YOLOv5s model is improved
by replacing the ordinary convolutional Conv in the YOLOvVSs backbone network with Ghost convolution, the improved algorithm greatly
reduces the number of model parameters and improves the model recognition speed. At the same time, the coordinate attention mechanism
is introduced to improve the model's ability to extract the features from the guard plate and shearer, and improve the recognition accuracy.
The soft non-maximum suppression algorithm (Soft-NMS) anchor frame screening method is used to reduce the problem of missed detec-
tion due to overlapping guard plates. For the problem of determining the interference state of shearer drum and hydraulic support guard
plate, the method for determining anchor box overlap degree between hydraulic support guard plate and shearer drum. The improved

YOLOVS5s algorithm is compared with YOLOvSs and YOLOv3-tiny algorithm. The results indicate that compared with the original

Y75 H #5: 2023-05-23 FERE: AT DOI: 10.12438/cst.2023-0757
EETH: PO a R TR & 41 YEBh5 H (2019TLM-39) ; B2 P54 BRI A1 357 141 BA %8 i35 H (2018TD-032)
EE R 24 4(1984—), B, MTVEKEN, #d%, 1itAESI0, E-mail: maogh@xust.edu.cn
253


https://doi.org/10.12438/cst.2023-0757
https://doi.org/10.12438/cst.2023-0757
https://doi.org/10.12438/cst.2023-0757
mailto:maoqh@xust.edu.cn

2024 4F5 2 11

# £ M FH K 5550 %

YOLOv5s model, the recognition accuracy of this method has been improved by about 8.1%, and GFLOPs have been reduced by 1.86

times. mAP@.5 was increased to 97.2%, and the average recognition speed is 169 frames/s. The improved YOLOvS5s algorithm is used to

validate the interference state recognition effect for video images of shearer drum and hydraulic support guard plate in in actual fully

mechanized mining faces, and the results show that the recognition accuracy of interference state between the coal shearer drum and the

hydraulic support guard plate is 96%.

Key words: shearer drum; hydraulic support guard plate; YOLOVSs; interference state; video image; intelligent recognition
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Fig.11 Coordinate Attention mechanism
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Table 3 Comparison of recognition results of YOLOVSs and improved YOLOVSs in different environments
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Table 4 Shearer drum and guard plate interference state

identification results
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Fig.16 Shearer drum and guard plate interference state identification results
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