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Abstract  The mathematical proof has been given that the 3D current distribution in a object could
not be analytically evaluated by measuring the magnetic fields around the object. In order to
overcome this difficulty, we apply a factor analysis to estimate the 3D current distribution pattern
in a object. According to our results, it is revealed that the current distribution in parallel to
the measurement surface can be estimated with fairly good accuracy by measuring the normal field
distribution to the current distributing surface. Thus, we conclude that the magnetic field should
be measured normal to the target surface and be estimated the currents distributing on the target
surface. Further, comparison the conventional with generalized factor analysis is carried out to the
leakage magnetic field source searching problems.
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