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Research on visual detection method for surface defects

of disc-shaped gears based on improved YOLOvVS
LI Chengzhang', ZHANG Pengkui’, CHEN Junbao'
(1. College o f Automotive Intelligent Manu facturing , Hubei University of Automotive Technology ;
2. Dong feng Equipment Manu facturing Co. , Ltd. , Shiyan 442000, China)
Abstract: Gear is the core transmission component in mechanical system, and its surface quality has
a direct impact on the stability and service life of the system. Given the low efficiency and low accuracy
of the traditional manual visual inspection method, an automatic gear surface defect detection algorithm
named YOLOVS8-ASR was proposed based on YOLOv8. The performance of YOLOv8-ASR by introducing
such models as Swin Transformer, AKConv and RepViTBlock. The experimental findings show that
compared with YOLOv8, YOLOVS8-ASR’s mAP on public data sets has improved by 1. 9 percentage
points, and it still performs well in the “beipi” defect detection task on self-made data sets. The research
results of this study provide an efficient and reliable solution for automatic defect detection in industrial gear
manufacturing process.
Keywords: YOLOv8; gear defect detection; machine vision; deep learning; Swin Transformer;
AKConv; RepViTBlock
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