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Surface Defect Detection of Steel Wire Ropes Based on
Improved YOLOV9 Algorithm

LI Lejun, LIANG Guowel
(State Power Investment Corporation Shanxi Electric Power Co. , Ltd. , Taiyuan 030001, China)

Abstract; To address the requirements for detection accuracy and real-time performance in identifying small-sized broken
wires and wear defects on the surface of steel wire ropes, an algorithm based on YOLOvV9 framework was optimized. By in-
troducing the programmable gradient information (PGI) auxiliary supervision mechanism to enhance gradient information
propagation, a generalized efficient layer aggregation network (GELAN) for efficient feature extraction was constructed, and
a multi-scale fusion module along with a dynamic sparse attention mechanism was designed, significantly improving the model
‘s feature representation capability for tiny and occluded targets. Experimental validation was conducted on the Version data-
set, and the results demonstrate that the improved model achieves a detection accuracy (mAP@0. 5) of 90. 2% and an infer-
ence speed of 587.43 FPS, representing a significant advantage over the original YOLOvV9 in performance. The improved
YOLOVY algorithm maintains an excellent detection performance for surface defects on steel wire ropes, providing a reliable
technical solution for intelligent detection of broken wires and wear on steel wire rope surfaces.
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