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Research on Localization Method of Electric Dipole Sources in
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Abstract: Aiming at the location of electric dipole sources in parallel layered seas, a method of using three electric
field intensity sensors to simultaneously determine the field source position, electric dipole moment, and interface orienta-
tion is proposed. First, the matrix expressions of electric field strength generated by electric dipole sources in three layers of
parallel and layered seas in seawater were derived by using the mirror method and boundary conditions. The field strength
transfer matrix was introduced, and the electric dipoles were eliminated by the inversion of the transfer matrix. The parame-
ters of the dipole moments of the sub-sources are used to obtain a set of nonlinear equations in which the position of the
electric dipole source and the orientation of the interface are unknown. The 9 unknown parameters to be determined are re-
duced to 6 quantities to be fitted, and the optimal solution of the electric dipole source position and interface orientation is
obtained through the fitting method. Finally, the validity of the proposed method is verified by simulation examples. The re-
sults show that the localization method can accurately determine the position of the field source and the orientation of the in-
terface under certain conditions. The method can also be applied to torpedo guidance process after proper improvement.
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