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Research on visual online high-speed detection algorithm for optical cable

surface defects computer engineering and applications

Ji Xianyang® , Xu Ning”, Yang Geng™ , Liu Fengqing” , Jin Xianli ™
( " College of Electronic and Optical Engineering, Nanjing University of Posts
and Telecommunications, Nanjing 210023 )
(™ School of Computer Science, Nanjing University of Posts and Telecommunications, Nanjing 210023)
Abstract

With the increasing demand for optical cable applications, under the premise of ensuring the output, an online
high-speed detection algorithm based on machine vision is proposed to solve the problems of low manual detection
efficiency and high missed detection rate of optical cable surface defects. For high speed and high accuracy, online
detection is divided into real-time and quasi-real-time multi-thread parallel processing. In the real-time processing,
the acquired image is preprocessed by image enhancement and denoising. At the same time, the improved edge de-
tection algorithm is used to search the cable boundary, and the defect prediction is performed by the statistical
process control method to generate the suspicious image. Quasi-real-time processing is to detect strong and weak ed-
ges of suspicious images. The focus is on the improved bidirectional differential algorithm for segmentation of weak
edge defects. Finally, the watershed segmentation algorithm is used to realize the segmentation of the whole defect
region. Through simulation and experiment testing on the cable production line, the maximum detection speed rea-
ches 4 m/s, which meets the requirements of multi-model cable inspection. The algorithm can detect common de-
fects such as skin damage and scratches, and provide quality monitoring means for high-speed cable production line
automation.

Key words : cable surface, visual inspection, high speed, defect segmentation
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