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Abstract: By inverting the spatial magnetic field information, it is possible to acquire the current parameters in complex
electromagnetic environment. Consequently, we proposed a novel current inversion method based on spherical harmonics
decomposition. In this method, spatial magnetic field data are utilized and spherical harmonic functions are applied to an-
alyze and decompose the interfering magnetic field sources, thus achieving decoupling between the measured line current
source and the interfering magnetic field source when the parameters of the interfering magnetic field source are unknown.
The current inversion is performed using both elastic net regularization and Bayesian elastic net regularization methods.
The results indicate that, in the situation where the ratio of interference field to the field of interest reaches 60%, the error
of the calculated current is significantly decreased to no more than 10%. Moreover, the selection principle for the maxi-
mum decomposition order of spherical harmonic function decomposition is also analyzed. The proposed non-intrusive
method for current measurement overcomes external interference issues in complex electromagnetic environments and is
suitable for widespread current measurement and calculation requirements in the electric power Internet of Things (IoT).
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