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Noise Processing by Wavelets Convolution Technique

Daishiro SEKIJIMA, Seiji HAYANO and Yoshifuru SAITO

ABSTRACT

We have studied the visualization of the current distributions from the locally measured magnetic fields. In
order to visualize the current distributions, it is intrinsically reduced into solving an ill-posed inverse
problem. In most cases, the solutions of the ill-posed inverse problems tend to increase the noise, and the
threshold operation is used for the noise reduction. Though this operation is strong noise reduction strategy,
it needs a lot of trial and error and experiences for deciding the threshold value.

In the present paper, we propose one of the methodologies of the noise processing. At first, we apply the
generalized vector sampled pattern matching (GVSPM in short) method to visualizing the quasi-3D current
vector distributions. Second, in order to extract the major current vectors, we apply the 3D vector wavelet
transforms employing the several wavelet base function to the noisy current vectors. Consequently, in order
to extract common current vectors among them, each of the current vectors was convoluted. Thus, we have
succeeded in visualizing the quasi-3D current vector distributions without any threshold operation.
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Fig. 1 Quasi-3D current vector distributions
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(c) Daubechies 16"

Fig. 2 Quasi-3D current vector distributions;
the top, middle and bottom figures are
employed the daubechies 2™, 8" and 16"
order base functions, respectively
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Fig. 3 Convoluted quasi-3D current
vector distributions

THIERL, EERERAY M ittty a2 &
EIhL 7z,

1

2)

—132—

B T X B

BERE K. REFRE. XEkd : “BIXkTEERIA
WELELEOA" . BRESIIXT 4V ARRSE
£l MAG-99-153. (1999).

miEfn, MORERE, EEET 8. F#ks : “3KTY
=7y bEBOER" . AR I al—3 3 V%S
BOEHARS - WP LTES ORIV LARTE. 1998
4. pp.211-214.



