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Comrection Method for Geometric Image Distortion
and Its Application to PCB Inspection Systems

o 2 &, < &f &*
(Wan-Young Lee and Tae-Hyoung Park)

Abstract: The geometric distortion of image is one of the most important parameters that take effect on the accuracy of optical
inspection systems. We propose a nmew correction method of the image distortion to increase the accuracy of PCB inspection
systems. The model-free method is applied to correct the randomly distorted image that cannot be represented by mathematical
model. To reduce the correction time of inspection system, we newly propose a grid reduction algorithm that minimize the
number of grids by the quad-tree approach. We apply the proposed method to a PCB inspection system, and verify its
usefulness through experiments using actual inspection images.
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(a) Original image. (c) Pincushion distortion. (d) Complicated distortion.
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Fig. 3. The classification of geometric image distortion.
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(b) The distorted point q, ; and original point g;;.
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Fig. 4. Test pattern and distorted image.
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Fig. 5. Example of the arrangement of the control points. (a)(b) The control points that could be merged. (c)(d) The control points that could
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(a) i=1, control point=81.

.

T

(b) i=2, control point=50.

L

(c) i=3, control point=387}).
a9 6. Ao zha .

Fig. 6. The sequence of reduction of control points.
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Fig. 7. The pattern that used to measure the distortion.
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(a) £ =0, control area=352, RMS=0.21 pixel.
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(b) t = 30, control area=121, RMS=0.24 pixel.

+__.
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(c) t =50, control area=79, RMS=0.29 pixel.
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Fig. 8. The reduction of control areas according to the threshold ¢.
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Table 2. The error of measuring a unit length of PCB.
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