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Infinitesimal Surface Defects by using Dominant Frequency Map
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A Visual Inspection Algorithm for Detecting
o Al
(Sang Won Kim and In So Kweon)

Abstract

: One of the challenging tasks in visual inspection using CCD camera is to identify surface defects in

an image with complex textured background. In microscopic view, the surface of real objects shows regular or

random textured patterns. In this paper, we present a visual inspection algorithm to extract abnormal surface

defects in an image with textured background. The algorithm uses the space and frequency information at the

same time by introducing the Dominant Frequency Map (DFM) which can describe the frequency characteristics

of every small local region of an input image. We demonstrate the feasibility and effectiveness of the method

through a series of real experiments for a 14" TV CRT mold. The method successfully identifies a variety of
infinitesimal defects, whose size is larger than 50 #m, of the mold. The experimental results show that the DFM

based method is less sensitive to the environmental changes,

conventional vision techniques.
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Table 2. An algorithm for detecting defects using
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Table 3. Detectable sizes of defects as a function of
the window size and image resolution.
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Fig. 12. An example of extracted defects using
Dominant Frequency Map. (a) original
image, (b) extracted defects.
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Fig. 13. Dominant Frequency Maps for the image in
Fig. 12. (a) X direction, (b) Y direction.
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Fig. 14. An example of extracted defects using
Dominant Frequency Map, (a) Original
image, (b) Extracted defects.
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Fig. 15. Experimental result% for a
without defects. (a) original
extracted defects.
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Fig. 16. Extraction of scratch type defects. (a)
original image, (b) extracted defects.
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nation conditions. (a) bright illumination,
(b) dark illumination.
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Fig. 18. Typical intensity dlstributions for the neu-
ral network (intensity values are nor-
malized between 0 and 1). (a) normal area,
(b) defocused area, (c) defect area.
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Fig. 19. Extracted defects for an image with de-
focused parts by the neural network. (a) A
case with defocused parts at upper right,
(b) A case with defocused parts at lower
left.
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