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YOLOv7E20] 79.8 42.1 85.9 Ours 87.0 49.5 83.2

FH3E 3 A, AS SC ek I 0 28 e A e R B R B mAPOS $2TF T 4.0% .35 8] T 87.0% ; mAPO.5 ¢ 0.95
BT 3.2%, 58 T 49.5% 5 Precision $2 7+ T 8.8%, ik 3 T 83.2%. 3 H A CE ) mAP Wi T
YOLOv5™ F1 YOLOv7™? 35 2| T % & . Precision BRI IS T EA1 B2 &Mt T YOLOVS, 284 i 3k



% 6 REWR,F HFIHAILZZBRGRRBENF EHAR 95

e A,
A ANGSERZEH YOLOVS, YOLOVS . YOLOV? Y K AR SC 8w MBS IEE h Pk i 3 4118 B 17
I, G B 28 SR 1 8 .

(a) YOLOVS (b) YOLOV5 () YOLOVT (d)Ours

8 A A
Fig.8 Test result chart
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Research on the detection method for special small-sample
defects in industrial products

Zheng Liming', Xu Tianci®*, Gao Haoran®, Li QingHua®, Hu Chenguang®, Dou Zhi?

(1. School of Mechanical and Electrical Engineering, Jinling Institute of Technology, Nanjing 211169, China; 2. School of Computer and
Information Engineering, Henan Normal University, Xinxiang 453007, China; 3. Laiwu Iron and Steel Group

Yinshan Section Steel Co.. Ltd., Jinan 271104, China)

Abstract: Machine vision-based industrial product surface defect detection equipment and systems are widely used in the
industrial manufacturing field. Currently. the main difficulty lies in the collection of industrial inspection data and the inability
of deep learning network models to be effectively trained due to the lack of training samples. To solve these problems, firstly,
this paper proposes a scar sample generation algorithm based on irregular masks to improve the imbalance of positive and nega-
tive samples in the special small sample dataset for steel plate surface defect detection task; then, the MHSA multi-head self-
attention is introduced into the YOLOv8 backbone network to enhance the attention to steel plate surface defects; finally, the
SIoU loss function is used to replace the original loss function to enhance the network model's localization ability and improve
detection accuracy. The experimental results on the hot rolled steel plate surface defect detection problem based on this method

show that can be effectively solved.

Keywords: deep learning; object detection; YOLOvS; attention mechanism; data enhancement; special small samples
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