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Feature Extraction and Visualization
of 1D Time Domain Signal

Satoshi NOJIMA, Yoshifuru SAITO and Kiyoshi HORII

ABSTRACT

Ferromagnetic materials, i.e., iron steel and its composites, are widely used as the
frame parts of various artificial products and constructions such as a building, bridge
and so on. Because of its mechanical property, iron steel is most popular in use for the
frame materials to maintain their mechanical strength. On the other side, nondestructive
testing of iron steel is an extremely important way in order to keep their mechanical
reliability.

One of the deterministic differences between the ferromagnetic and nonmagnetic
materials 1s that all of the ferromagnetic materials when applying external magnetic
field attracts major magnetic field; and also magnetization process of ferromagnetic
materials always accompanies with the Barkhausen effect. The Barkhausen effect is a
phenomenon caused by movement of the magnetic domains.

In order to carry out the nondestructive inspection of the iron structure, this paper
proposes a signal cognition methodology by means of the fluctuation frequency analysis
to the Barkhausen signals. Some initial examples of our method demonstrate one of the
potentials of our method.
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Fig.2 Typical Sample Power Spectrum
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Fig.3 Power Spectrum vs. Frequency
Characteristic of Barkhausen Signal
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Fig.4 Power Spectrum of An Iron Nail’s
Barkhausen Signal

Log PowaZp,. ) Red:-1.452 Powez of £

Fig.5 Gradient Calculation of Low Frequency
Range by 1st order Least Squares
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Fig.6 Gradient Calculation of High Frequency
Range by 15t order Least Squares
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