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Abstract

This paper introduces a new concept to extract the essential and distinct characteristics
of time dependent signals. A key idea is to calculate a three-dimensional Lissajous
diagram, which is able to represent the characteristics information of a time dependent
signal e.g. frequency, amplitude, phase difference.

Nowadays, cognition of the time domain signals has been mostly depended on the
highly experienced experts. With the developments of modern high speed and
reasonable priced computers, most of the works requiring human experience and skill
are now planning to replace the computers, for example Artificial Intelligence and neural
network studies. This means that most of things will be diagnosed by the computers in
near future. Principal purpose of this paper is to develop the system, which is capable of
cognizing various information by a computer.

Thus, in this paper, the followings are carried out as concrete examples of signal
diagnosis. First, it is carried out to cognize a position of target metallic materials and a
kind of cans by means of both input and output signals of a differential magnetic sensor.
Second, it is tried to cognize a kind of cans by using only one output signal. Finally, the
three-dimensional Lissajous and the image cognition techniques are applied to the
Biomagnetics signal recognition.

In order to convert signal to image, this paper employs the Lissajous diagram. When it
is taken into account the overlapped information by means of histogram, the
three-dimensional Lissajous diagram can be obtained by taking one time dependent
signal to the x-axis and the other time dependent signal to the y-axis. Thus, the time
domain signals are converted into the three-dimensional monochrome images, which
construct the signal database system.

When a time domain test signal is measured, this signal is also converted into the
three-dimensional image. This three-dimensional image becomes an input vector of a
least square system. Least squares solution gives a composite signal as a linearly
combined database signals. Extracting the most dominant element from the least squares
solution reveals the cognized signal. Thus, it has been succeeded in the time domain
magnetic sensor signal cognition by means of the image cognitive technology.

Appendix describes a supplementary explanation about the equivalent characteristic
value previously proposed. Namely, it is shown that conventional equivalent
characteristic values extracted from the practical experiments are not the deterministic
parameter of the system because of the noise influence accompanying the experiments.
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