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Edge Detection of Printed Circuit Board Defect Image

QIAO Nao-sheng
(School of Physics and Electronic , Hunan University of Arts and Science, Changde, Hunan 415000, China)

Abstract;: To extract the edge information of noisy Printed Circuit Board (PCB) defect image, an image
edge detection method based on mixed method was proposed. The basic principle and advantages of the
image segmentation method based on the Maximum Distance Between Categories ( MDBC) were
analyzed, and its improved segmentation method (IMDBC) was proposed. The image edge detection
method based on the mixed method by combining with median filter, IMDBC, the improved mathematical
morphology edge detection operator and LOG operator was discussed. The edge information extraction
experiment by using four PCB defect images acquired by CCD and microscope imaging system was carried
out. The experiment results show that it can extract better the PCB defect image edge information by
using this method, and it has lesser noise points. In this method, the image excellent quality coefficients
are from 1. 0111 to 1. 3586 times of other six methods mentioned in this paper.
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(d) Edge detection result with our method
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Fig. 1

Experiment results of the first dark and noisy defect image of printed circuit board acquired by CCD
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(d) Edge detection result with our method
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Fig. 2 Experiment results of the second dark and noisy defect image of printed circuit board acquired by CCD
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Fig. 3 Experiment results of the first dark and noisy defect image of printed circuit board acquired by microscope
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Fig. 4 Experiment results of the second dark and noisy defect image of printed circuit board acquired by microscope
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Table 1 Image excellent quality coefficients by using different edge information extraction methods
IMDBC IMMEDO  LOG operator Ref. [2] Ref. [10] Ref. [14] Proposed method
Fig. 1 0.748 3 0.820 3 0.644 3 0.910 9 0.921 4 0.9315 0. 960 3
Fig. 2 0.6851 0.762 1 0.583 4 0.858 2 0. 860 8 0.870 6 0.880 3
Fig. 3 0.721 6 0.807 5 0.623 5 0.901 3 0.916 0 0.924 2 0.951 2
Fig. 4 0.641 9 0.716 3 0.541 9 0.830 1 0.841 6 0.850 8 0.872 1
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