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Multi-Resolution Analysis of the Current Viewer Signals

M.Aoki", S.Hayano, Y.Saito, (College of Engineering Hosei University)

Abstract

Previously, we have proposed a current viewer in order to visualize the current distributions in the
electronic circuits. We have succeeded in obtaining the good results for one-dimensional current
distributions after de-convoluting the space transfer characteristics from the current viewer's output

signals.

In the present paper, we try to visualize the two-dimensional current distributions in a printed
circuit by combining the space characteristic de-convolution with the vector wavelets transforms.
At first, we independently measure the output signals when scanning the current viewer in the

direction of x- and y-directions.

Second, we carry out the de-convolution operations to remove the space transfer characteristics

from the output signals.

Third, we constitute the two-dimensional current vectors by combining the de-convoluted x- and y-

directed signals.

Finally, we apply the vector wavelet transform to the noisy current vectors in order to extract the

major current vector distributions.

As a result, it is revealed that a series of convolutions among the major current vectors extracted by
the wavelet transforms employing different base functions visualizes the current vectors in the two-
dimensional printed circuit without any threshold operations.
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Fig.1.Relationshipd between the convolution and de-
convolution
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Fig. 2(a) Current viewer set in parallel to a current
carrying conductor
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Fig. 2(b) Current viewer set in perpendicular to a current
carrying conductor

Table 1 Typical current viewer outputs
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Fig. 3 Schematic diagram of the experiments

Table 2 Various constants of a tested current viewer
OO0 r[mm] | Od[mm] | OO Ifmm] | OO N
0ao 07.2 3.6 27 97
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Fig. 5 Output signal distributions
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Fig. 6 Estimated current path by a simple sum of the x- and y-

directed signals
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(a) Spatial characteristic

(b) System matrix
Fig. 7 Experimentally obtained spatial characteristic and
system matrix for de-convolution of the current viewer
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Fig. 8 Evaluated current vectors
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Fig.9. Examples of the vector wavelet transform using the
Daubechies® order base
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Fig. 10 Major current vectors extracted by employing the
different types of wavelet base functions.
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Fig. 11 Visualized current vector distribution by means of the
convolution operations among the current vectors in Fig. 10
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