Vol. 52 No. 1 VALE YRR CRVECHE B8
Feb. 2025 Mining Safety & Environmental Protection 2025 4F2 H

ET& ST HEE o i el iR

ZE N O F SRS I R
(1. BRF REGHEABEE LT, TR 400037; 2. PHA T ER FRARLEARAE R 400039)

WE. AR RE T A HAURNRAAFAALBRTHES Z SERFREZENHH
Bl AL, HRT - ETEREM LA M RN A, UEEMEENEGXE RS, B A Topk 7&K
G E WO KB T A AEERE; & YOLOVS A0 EaF THATE S, MO BA 53 83
REZHEE R ZRMNBEAGHEGNREEF AH THEER BHEGNT F AR AN m RN #
G, EWERKY E%E YOLOVS Wz HEEMS B EHRTHA T &, AW NFEE 2 F ) 640 pxx
2592 px B F, N 0.951 L hTHM T E, T EERPTRMEEHEP N 95.14%, BEE R K
92.63% 5 T b X o o FR T A MM 1 A 3% A B9 A i A

SRR O W R R AL AR AR P R A A

R E 225 . TD67;TP751 MERFR SRS A SCE RS 1008-4495(2025)01-0180-07

Longitudinal tear detection for conveyor belts based on line structured light
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Abstract: To address the limitations of traditional longitudinal tear detection systems—including poor illumination
resistance , low computational efficiency, and weak generalization capability—this study proposes a novel detection technology
based on line structured light. The line structured light is used as the image acquisition system,and then Topk is used to pre—
process the image for the purpose of reducing data redundancy and memory usage ; dimensionality reduction was applied to the
base operators of the YOLOvS network , effectively reducing both the model parameters and floating—point operations ( FLOPs) ;
the detection technology has been successfully ported to an embedded system,resulting in the development of a high—speed and
highly accurate intrinsically safe longitudinal tear detection system designed for mining applications. The experimental results
show that the operand and parameter quantity of the dimensionally reduction YOLOvS5 are lower than the traditional methods , and

the F is 0.951 1,which is better than other methods when the resolution of the input map is 640 pxx2 592 px;The accuracy

Iscore
of detection P in the simulation experiment is 95. 14% and the recall rate R is 92.63%;in industrial trials, the technology
successfully detected longitudinal tearing in conveyor belts.

Keywords : conveying belt ; longitudinal tear;belt conveyor;object detection;computer vision ; dimensionality reduction;line
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Fig. 1 Hardware installation of tear detection system
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