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PLC and machine vision — based copper stack unbinding system
ZHANG Mengqi' , ZHANG Zhiyong'*
(1. School of Electronics and Information Engineering, Shanghai University of Electric Power, Shanghai 201306, China;
2. Shanghai Qianyu Intelligence Technology Co., Lid., Shanghai 201306, China)

Abstract ; Design a copper stripping system based on PLC and machine vision to address the safety
hazards and low efficiency in the current cable production industry. Firstly, the system adopts PLC as the
control core, combined with industrial robots, binocular cameras, and an HMI touchscreen to achieve au-
tomatic control of the production line. Secondly, propose a three — dimensional stripping coordinate posi-
tioning algorithm. Based on the target detection algorithm YOLOv8n, combined with the image segmenta-
tion model " Segment Anything Model" (SAM) , it detects and segments the bundles. Based on the seg-
mentation results of the bundles, combined with the gap distance measurement strategy and the depth in-
formation collected by the binocular camera, the gap distance between the bundle and the copper strand
is obtained, thus achieving three — dimensional stripping coordinate positioning. Finally, experimental re-
sults show that the average precision (AP) of bundle target detection reaches 93.7% , the mean Intersec-
tion over Union ( MloU) of bundle image segmentation reaches 84.6% , the accuracy (AC) of three — di-
mensional stripping coordinate positioning reaches 95% , and the efficiency of copper stripping reaches 62
pieces per hour. Therefore, the system can complete the copper stripping task with high efficiency and
strong reliability, meeting the design requirements.
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