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Currents Estimation By Wavelet Least Squares

Hiroyuki TAKAHASHIC, Seiji HAYANO, Yoshifuru SAITO
Kiyoshi HORII

ABSTRACT

Modern electronics are always composed of the printed circuit board (PCB). When the

currents on the PCB are visualized without decomposing the electronic devices, the testing

and inspecting of the electronic devices are carried out in an extremely efficient manner.

We have proposed one of the methodologies to visualize a current distribution on the PCB

from the locally measﬁred magnetic fields. The current visualization from the magnetic fields

is always reduced into a solution of the ill-posed inverse problems. This paper reveals that

conventional least squares gives a reasonable solution of the inverse problem. However, we

have to measure a lot of point of magnetic field to utilize our method practically. This paper

proposes one of the methodologies to reduce the computational resource by wavelet

transform. Thus, we have succeeded to improve the cognition speed with high reliability.
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Fig 1. Sample examples of the magnetic fields caused
by the unit loop currents. m = 20, n = 16.

Measured magnetic fields

Fig. 2. Measured magnetic field at the keyboard of a
notebook type personal .computer.
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Fig.4. (a) Exact and (b) computed loop current
distributions

(a) (b)
Fig 5 (a) Exact and (b) computed current vector
distribution.
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Fig 6. (a)-(c) Computed and (d)-(f) measured
magnetic field distribution. The x-, y- and z-Comps
refer to the x, y and z components, respectively.
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Fig. 7. {a)-(e) Computed loop current
distribution by wavelet least squares.
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Fig. 8. Corrliration between exact and loop
current distribution computed by wavelet
least squares.
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