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Application of Improved ZS Thinning Algorithm to FPC Defect Location

CHEN Xiaoqiang, CHEN Lifeng, HUANG Hong

(School of Mechanical Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract; Aiming at the redundant pixels in ZS thinning algorithm, there will be a false detection and re-detection
when applied to the short circuit and open circuit defect location of flexible printed circuit board (FPC) , thus an
improved ZS thinning algorithm is proposed. Firstly, the original image of FPC board is processed by channel
separation and binary preprocessing, and the initial refined image is obtained by ZS thinning algorithm. Then,
aiming at the pixel redundancy at the intersection of Z-shape, T-shape and cross shape, nine deletion templates are
constructed to improve the classical ZS thinning algorithm and eliminate the redundant pixels of ZS thinning
algorithm. Finally, the improved ZS thinning algorithm, Hilditch thinning algorithm and classical ZS thinning
algorithm are applied to FPC short circuit and open circuit defect location, and comparisons are made. Results
show that the processing time of the improved ZS thinning algorithm is slightly longer than that of the classical ZS
thinning algorithm, but only about one-third of that of Hilditch thinning algorithm. On the basis of ensuring the
continuity of FPC skeleton, the improved ZS thinning algorithm realizes the single pixel of FPC skeleton, and can
accurately and quickly locate the short circuit and open circuit defects of FPC.
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