984

FHojaz e} O HH

astujol M =T HAM

Mot - K=zt - LRSS =2X M9z 12 22003, 12

= AL

>
o
o

0
=l
(=

A Visual Inspection System for Gravure Printing Using Perimetric
Mask and Symmetry Transform Algorithm

ol & %, U d I H A
(Chil-Woo Lee, Man-Jin Kim, and Myung-Souk Ki)

Abstract : In Gravure printing process, there are a lot of printing errors caused by expansion and contraction of printing
materials and difficulty of printing of small letters, accordingly we cannot detect those errors with eyes. In this paper, we
describe the algorithm which can detect small errors automatically in Gravure printing process and a real-time detection system
adopting the algorithm. We present the Perimetric Mask algorithm that can eliminate tiny errors occurring near the contour of
printing objects to achieve accurate inspection, and also construct an algorithm utilizing symmetry transform which can
emphasize tiny errors to make a robust inspection system. We have made a system running in real-time and verified the

efficiency of the algorithm,

Keywords : perimetric mask, symmetry transform, visual inspection, gravure printing, correlation, real-time
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Fig. 3. The detectlon of bad area by a simple subtraction
algorithm.
(a) Model image, (b) Inspection image, (c)
Result image(error image).
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Fig. 4. A example of a inspection error for complicated
print object. (a) Model image, (b) The inspection
result which should be judged as perfect one.
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Fig. 5. Perimetric error which occurred with a simple
subtraction method. (a) model image, (b) input
image, (c) perimetric error image obtained with
subtraction from (b).
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Fig. 6. Perimetric mask generation. (a) source image, (b)
image of N-times dilation, (c) image of N-times
erosion, (d) the mask pattem obtained from

subtraction.
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Fig. 7. A opractical result of the perimetric mask
application. (a) model image, (b) inspection
object, (c) subtraction image, (d) boundary
mask image, (e) the image of subtracted image
applying a perimetric mask.
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Fig. 9. Diagram about estimating a symmetry contributi-
on factor for two random points.
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Fig. 10. Contribution rate of symmetry for a simple object.
(a) source image, (b) edge of the original
image(object figure), (c) symmetry contribution

rate in an image with low constant, (d) symmetry
contribution in an image with maximum constant.
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Fig. 11. Symmetry estimation about actual image. (a)
source image, (b) symmetry contribution in an
image with low constant, (d) symmetry contri-
bution in the image with high constant.
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Fig. 12. The example of printing inspection adopting the
symmetry transform method. (a) input image, (b)
edge of the input image, (c) edge image without
letters, (d) result image obtained from (c) with
the symmetry transform.
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Fig. 13. Block diagram of whole inspection algorithm which
combine perimetric mask and symmetry transform
algorithm.
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Fig. 14. A experimental feeding machine for vinyl chloride
tube.
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Fig. 15. The prototype of a printing inspection system.
(a)operation  appearance of the inspection
system, (b) the inspection result sent to a system.
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