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Abstract

Defect detection is mostly done by manpower. In the past, products were inspected to determine
whether they were defective products by manual means, and the types of defects were recorded. A
machine vision based solenoid valve defects inspection system was proposed in this work. This sys-
tem is based on capturing images according to the different defects in the specimens, as well as in-
spection defects and frequency domains by using a CCD camera along with a machine vision algo-
rithm and designs a lighting system. The inspection method first used an erosion and dilation algo-
rithms of image morphology in the spatial domain. Mathematical logic operation was employed to
retain the features of the image obtained by different algorithms. Although morphological image
detection methods can quickly inspect defect contours, they have difficulty to inspect directional
features i.e., thin scratches on specimen surfaces. Therefore, Fourier transform was applied to con-
vert images from two-dimensional spatial domains as the frequency domain to inspect the defects
that could not be inspected by the morphological method in the spatial domain. In the frequency
domain, standard deviation was used. Therefore, defects were difficult to determine in the spatial
domain, this paper uses Fourier transform to transform the image from the two-dimensional space
domain to the frequency domain, and uses the Fourier spectrum to highlight the directional grain on
the detection surface of the solenoid valve for surface defect detection. The experimental results
show that defective images produce more noticeable differences in the Fourier spectrum. This dif-
ference is magnified using binary image processing, in which inverse Fourier transform transforms
the Fourier spectrum into images in the spatial domain, and these images are compared. In this pa-
per, the lighting system combining blue and white LED strip lights is used to inspect the defect of the
solenoid valve in the space and frequency domains respectively.
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Figure 1. LED light source oriented system
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Figure 2. Cogged defect detection of the original
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Figure 3. Binarization image
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Figure 4. Complementary color swap image processing
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Figure 6. Logic operation results
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Figure 7. Results of solenoid valve defect detection
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Figure 8. Electromagnetic valve cogged defect detection results
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Figure 10. Fourier spectrum partition map
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Figure 11. Standard deviation of spectrum interval grey value
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Figure 14. Fourier spectrum for binary image processing results
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