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Visual Inspection System Utilizing Defect Suspecting Technique Based on
Regularity Evaluation
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A new visual inspection system is proposed for industrial products having repetitious innumerable patterns, for
which the application of the conventional exhaustive method for every pattern is uneconomical. In the same way as
the inspection workers’ operation, this system first scans the whole area of a product and identifies the candidate
portions suspected of being defective. Then only the limited patterns in those portions are checked in detail using a
powerful lens and a conventional image-processing method. In order to determine the defect candidate portions,
the product figure components, besides the specific frequency components proper to the regular repetitious
patterns, are filtered out from the image signal in the spatial frequency domain utilizing 2D-FFT. The attenuated
defect signals during this filtering procedure are effectively recovered by appropriate post-processing. Sufficient

sensitivity is secured in an application to ceramic substrate inspection, whose operation time is reduced to 5%

compared with the conventional exhaustive inspection method.

Key words : Machine vision, Visual inspection, Defect detection, Automation
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Fig. 4 Defect model

gobooobbooobboobbuoobboon
0000000000000 00Fig. 5000000
gobobooobooobooobboobboon
goobooobobUoABOCDOOODDODDOODODO
og

gobooobooobboobboobboon
goboooboobbobobooboooboo
gobbobooooooo,bbboooooobbb
gobobooobooobooobooobboob
gobooboooboooboobbooobobooob
gbooboboboooooobooboo

ogoboboboboobooobooooooooooon
gooboobooboobooboooooooooooon
gooboobobooooooon

43 000OO0OOO0OOOOOOOOOO0O0
cobooooboooboooobooobooboooooo
gbobobooboooooboobgobOobOOoDbOon
ooooowdoooooooOooomoboooooo
ooooooooooodooooo

g0 fO0w O d

ooboooooooooooD AwOOoODODOd
goobooobooobboobobooobboon
gobobooobooobbooobboobboon
goobooobooobbooobboobboon
gogoobooobooobooobboobboon
goood



Masking

Spatial frequency
of test image

Mask pattern

Inv.2D-FFT —p

0000000000000 0OVvoelD OO NoO OO 2003

Signal level

9]

Fig. 5 Removal of regular component
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Fig. 7 Enhanced defect signal
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