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Improving YOLOvVSs for detecting broken wires in twist pin
YANG Lan', CHEN Xiangping' , XIANG Weiming®, LIU Zhang®, TIAN Dengwei’, WANG Minhui'

(1 College of Electrical Engineering, Guizhou University, Guiyang 550025, China;
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Abstract; To address the issue of wire breakage during the winding process of metal wire harnesses with the twist pin, a target
detection model based on improved YOLOVSs is proposed. Introducing Swin Transformer blocks and attention mechanisms in the
backbone network enhances the model’s feature extraction and recognition capabilities. The experimental results show that compared
with the YOLOvVSs, the improved model has improved detection accuracy and mAP by 2. 6% and 1. 6%. It can effectively identify
and locate the broken wire positions and distinguish winding specifications. Furthermore, an automated fault detection system was
constructed, which consists of an adjustable bracket, USB industrial camera, light source, Edgeboard computing equipment, and a
winding device. To solve the problem of limited computing resources on edge devices such as Edgeboard, the model was
compressed and the number of parameters was reduced by 75%. The experimental results show that the recognition accuracy of the
model on Edgeboard is 79. 5%, and the average detection time is 36 ms. This study improves the quality control level of wire—
wound metal harnesses and provides an efficient solution for automated fault monitoring of the twist pin during the winding process.
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Table 1 Detection performance of different models

LY Precision/% mAP/%  ZHUit/M KAt E]/ms
SSD 77.4 76.9 24.79 36
Faster R-CNN  79.2 76.3 27.57 83
YOLOv5s 79.7 75.8 7.02 12
AR SRR 82.3 77.4 8.12 17
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Table 2 Ablation experiment

R Precision/% mAP/%  ZHik/M Ky E]/ms
YOLOv3s 79.7 75.8 7.02 12
YOLOv5s_ST1  80.7 76.5 7.25 14
YOLOv5s_ST2  81.5 77.1 7.89 16
AR SR 82.3 77. 4 8.12 17
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Table 3 Recognition results on Edgeboard
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