Optical Design and Construction of Narrow Band Eliminating Spatial Filter for
On-line Defect Detection
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Abstract

A quick and automatic detection with no harm to the goods is very important task for improving
quality control, process control and labour reduction. In real fields of industry, defect detection is mostly
accomplished by skillful workers.

A narrow band eliminating spatial filter having characteristics of removing the specified spatial
frequency is developed by the author, and it is proved that the filter has an excellent ability for on-line
and real time detection of surface defect. By the way, this spatial filter shows a ripple phenominum in
filtering characteristics. So, it is necessary to remove the ripple component for the improvement of filter
gain, moreover efficiency of defect detection. .

The spatial filtering method has a remarkable feature which means that it is able to set up weighting
function for its own sake, and which can to obtain the best signal relating to the purpose of the
measurement. Hence, having an eye on such feature, theoretical analysis is carried out at first for optimal
design of narrow band eliminating spatial filter, and secondly, on the basis of above results spatial filter
is manufactured, and finally advanced effectiveness of spatial filter is evaluated experimentally.
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Fig. 1 Configuration of narrow band
eliminating spatial filter
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Fig. 2 Weighting function of narrow band
eliminating spatial filter
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