ISSN 1005 —2763 FABRE A F 455 F 12 8 2025 4 12 A
CN 43 -1215/TD MINING R & D, Vol.45,No.12 Dec. 2025

T YOLOvVS-WBG H# WL H TR 6 @M T EZTH R

R AS, mE e, K i1

CLBCHR R TR THRHLS M 4s 22 e be, U1 AR 610059
2 AR TR AR S A TR =Bt DUJI AR 6100595
SOMUHREE TR % BE~=BE,  PUJI AR 610059)

WE.FLATHALEMNZHARTLHF FHELEANRERT AN FLETRESIOEMNAER ERFERRE S fotbnl 2 F
LHEAERRE, ARSEREE IR E T — AL F A YOLOVSn #9456 k488 YOLOVS-WGB, # 4., %A WloU 4 & &
AR THEL% CloU Rk 2K BT ARG L LR IANLHEZTANF(GAM) HEET YOLOVS B F W % 69 &
BIEERERD R TREEREF AR HEERFIE; RJG . Hm BIFPN &M, S RARAREAFZAN KT L RARE,
AFIEK AR, KL REAA,YOLOVS-WGB A £ B @ F 4 mAP@0.5 F @4 A4 YOLOvSn 825 7 7.1%.11.1%
Fv 8.3% I HLAE R ik FA YOLOvSs & T 173 Wl/s, A Ik & e ibmlik B, AR ER/RHF YOLOVSn BA H & F A 22
ik AR K mh b A AR B E T YOLOVSs, A & T 45 T 4l 6 b B A ik B, £ 77 3F T 46 k42 4 R0 BT 89
NER oW

KR A T 4540 ; YOLOVS; WioU ;s GAM; BiIFPN

RESES:TD76 SCEEARIRAD : A XEHS 1005 -2763(2025)12 —0255 —09

Research on the Drill Bit Detection Method for Underground Mine Operations Based on YOLOvS-WBG
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Abstract: Underground mine drill bit detection is a critical link to ensure the safety of underground mine operations, but existing
deep learning-based detection models have shortcomings in feature extraction capability and detection efficiency. To improve
detection performance, a drill bit detection model named YOLOv8-WGB based on the improved YOLOv8n was proposed.
Firstly, the traditional CloU loss function was replaced with the WIoU loss function, which enhanced the focus on key features.
Secondly, the global attention mechanism (GAM) was introduced, which enhanced the global information interaction capability
of the YOLOv8 backbone network. reduced information loss, and amplified global dimensional features. Finally, the BiFPN
structure was added, which assigned different weights to feature maps of different scales when fusing them, so as to achieve
optimal feature fusion. The test results show that YOLOv8-WGB improves precision, recall, and mAP @0.5 by 7.1%, 11.1%,
and 8.3% respectively compared with YOLOv8n, and its inference speed is 173 frames/s faster than that of YOLOvSs,
exhibiting higher detection speed. On the basis of maintaining the model complexity and inference speed advantages of
YOLOv8n, the proposed model has significantly superior detection accuracy to YOLOvS8s. It effectively balances detection
accuracy and speed, and exhibits excellent performance in the underground mine drill bit detection task.
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