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Abstract

In order to realize a machine visual inspecting system, this paper tries to work out
one of the dynamic image cognition methodologies. The method proposed in this paper
employs Fourier cosinusoidal transform to extract the geometrical characteristics of the
target. Thus an obtained geometrical characteristic is called the geometrical Eigen
pattern.

The geometrical Eigen pattern of a frame image is extracted by taking the dominant
major spectra from Fourier cosinusoidal transform of the frame image. Further
rearrangement of this geometrical Eigen pattern into a vector form gives the frame
Eigen vector. Summation of entire frame Eigen vectors extracted from each of the frame
images comprising a dynamic image gives a dynamic image Eigen vector.

To implement the dynamic image cognition, it is essential to set up the database of
targets. A series of distinct dynamic image Eigen vector constitutes a system matrix.
When an input dynamic image is given, a dynamic Eigen vector of the input dynamic
image is can be obtained in much the same way as the database one, and then this Eigen
vector becomes an input vector of the dynamic image cognition system of equations.
Solving for this dynamic image cognition system of equations by least squares reveals a
cognized dynamic image while the input test dynamic image should be registrant as a
database. Uniqueness of solution element in the least square solution vector suggests a
validity of the cognition result.

The method of dynamic image Eigen vector is applied to the color dynamic images as
well as infrared dynamic images over 200 targets. Since color dynamic images are
composed of three independent color components (red, green and blue) depending on
wavelength of visual light, then the color dynamic Eigen vector has three times
information compared with those of monochrome. Thereby, this leads that most of the
color dynamic images are cognized by the proposed method exactly. On the other side
infrared dynamic images are composed of the thermal information which is a typical
monochrome image and also easily contaminated by background thermal source. As a
result, the infrared dynamic images are cognized by the proposed method having 90 %
accuracy.

Thus, this paper has proposed the method of dynamic image cognition for machine
visual inspecting system development, and revealed a fairly good result as a first step of
development.
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