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Inspection of Automotive Oil-Seals
Using Artificial Neural Network and Vision System

Byoung-Gook Loh”, Gi Dae Kim*

ABSTRACT

The Classification of defected oil-seals using a vision system with the artificial neural network is presented. The
artificial neural network for classification consists of 27 input nodes, 10 hidden nodes, and one output node. The
selection of the number of the input nodes is based on an observation that the difference among the defected, non-
defected, and smeared oil-seals is greatly pronounced in the 26 step gray-scale level thresholding. The number of the
hidden nodes is chosen as a result of a trade-off between accuracy and computing time. The back-propagation algorithm
is used for teaching the network. The proposed network is capable of successfully classifying the defected from the
smeared oil-seals which tend to be classified as the defected ones using the binary thresholding. It is envisaged that the
proposed method improves the reliability and productivity of the automotive vision inspection system.
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(a) Front view

(b) Top view
Fig.1 Photos of an oil-seal for automotive parts
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Fig.2 Cross-sectional view of an oil-seal
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Fig. 3 Photo of a vision system for oil-seal inspection
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Fig.4 Schematic drawing of an inspection system
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Fig.7 Structure of the neural network to detect oil-seal
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If 10n< f(x,p) <10(z+1) then f(x,p)=n+l,
where 1=0,1,2, ..., 24,

If 250< f(x,y)<255  then f(x,3)=26 (2)
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Fig. 8 Results of gray-scale level distribution
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Fig.10 Output neuron results of smeared and bad oil-seals
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