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Estimation of Two-Dimensional Current Distribution by Least Squares Method

Hiroyuki Takahshi, Non-member, Seiji Hayano, Member, Yoshifuru Saito, Member (Hosei University)

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 can be carried out in an

extremely efficient manner.

This paper proposes one of the methodologies to visualize a current distribution on the PCB from the locally measured

magnetic fields. The current visualization from the magnetic fields always results in a solution of the ill-posed inverse

problem. This paper reveals that conventional least squares method gives a reasonable solution of the inverse problem. Thus,

we have succeeded in realizing a nondestructive testing methodology with high reliability.
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Fig.2 Examples of the magnetic fields caused by the unit
loop currents (m=20, n=16).
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Fig.3 Magnetic field assumed at the surface of a

notebook type personal computer.
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Fig.4 Solution vector X.
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Fig.5 Comparison (a) exact with (b) computed current
distributions.
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Fig.6 Comparison (a) exact with (b) computed current

vector distributions.
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Fig.7 Measured and computed magnetic field distributions.
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Fig.8 (a) Experimental models and (b) measured
magnetic fields.
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Fig. 9 Current vector distribution.
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