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A Method of Signal Proessing by Wavelet Transform
Y.Shigeta, S.Hayano, and Y.Saito

ABSTRACT

We are now exploiting a magnetic sensor, which detects magnetic materials embedded
into the ground and concrete walls. Our magnetic sensor is composed of the
mechanically vibrating DC magnet having the sensing coils. When there are no
metallic materials in the DC vibrating magnetic field, no magnetic field distortion
senses no magnetic materials. However, if there is a kind of metallic materials in the
DC vibrating magnetic field, then the magnetic field distortion induces a signal at the
sensing coils. Analysis of this sensor signal leads to the physical properties of the target
metallic material. In the present paper, we propose a method of analysis for magnetic
sensor signals. Based on the physical characteristic value such as a time constant of
the electric circuit, our methodology tries to work out an equivalent characteristic
value reflecting the physical property of the target metallic material. As an initial
experiment, we have carried out an evaluation whether the target metallic material is
a magnetic or non-magnetic material. As a result, we have succeeded in cognition of the
magnetic and non-magnetic materials. Thus, second stage of our smart magnetic
sensor developing is reduced into the equivalent characteristic data compression
technique employing the discrete wavelet transform. Thus, this paper reports that our
characteristic dada may be compressed in a quite small data quantity by means of the

wavelets.
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Fig. 1 Tested magnetic sensor for
experimental verification.
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Fig.2 Typical sensor output signals, Left:
magnetic material, Right: non-magnetic
material.

2.2 ECV (Equivalent Characteristic Value)
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Fig.3 Transient current of a R-L series
circuit.
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Fig. 4 Equivalent characteristic values
evaluated by applying Eq. (2) to the data
in Fig. 3.
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Fig.5 Transient current of a R-L
series circuit when impressing

AC voltage.
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Fig. 6 ECV values evaluated from the AC response
current in Fig. 5, Left: real and
Right: imaginary parts.
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Fig. 7 Averaged ECV values evaluated from the AC
response current in Fig. 5, Left: real and
Right: imaginary parts
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Fig.8 Averaged ECVs of the magnetic (upper)

and non-magnetic (lower) materials.
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Fig. 9 Recovered sensor signal from 20%

compressed data by wavelets transform

using the Daubechies’ s 6% order base
function.
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Fig. 10 Recovered ECV from the 20%

compressed ECV data by wavelets

transform using the Daubechies’ s 6t
order base function.
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