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Abstract: The anchoring operation of coal mine excavation roadway is the key factor affecting the tunneling efficiency.
Accurately determining the position of anchor hole under the condition of roadway with many interference factors is one of the
key links to improve the anchoring speed. At present, most of the research on anchor hole positioning has a single consideration
of interference factors, and the influence of complex factors on anchor hole identification under multi-scale changes has not been
studied. To this, an improved YOLOv8s anchor hole positioning method in multi-scale complex environment was proposed.
Firstly, according to the actual anchoring situation of the roadway, four main factors affecting the positioning of the anchor
hole, such as light intensity, dust concentration, water mist concentration and shooting distance, were summarized, and a
three-level influence scale was established. The initial data set was formed by the combination of various influencing factors.
Before the anchor hole identification, the image preprocessing operation was performed to optimize the overall quality of the
image. Then, the YOLOv8s deep learning network model was improved, and the multi-scale hole attention mechanism
(MSDA) was added to improve the feature extraction ability of the model under complex conditions. Finally, the pixel
coordinates of the anchor hole center were calculated to obtain the actual three-dimensional coordinates. The results show that

the average detection precision of the improved YOLOv8s model reaches 91.6% , which is 5.3 percentage points higher than
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that of the YOLOv8s model. The improved YOLOv8s model has better detection ability and can accurately detect the anchor

hole position in the image under the interference of different scale combination influencing factors. The number of frames per

second of the processed image of the improved YOLOv8s model is maintained at 171 frames. which can meet the real-time

requirements of the model detection function.

Key words: Multi-scale complex environment, Anchor hole positioning, Attention mechanism, Deep learning, Improved YOLOv8s model
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