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Fig. 2. Flowchart of the proposed program architecture for solving an
inverse problem.
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Table 1. Specification of a mockup ship
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(b) Experimental setup

Fig. 3. Experimental environment for validation.
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Fig. 4. Comparison of the field anomaly predicted by two different
models at different depths apart from the keel line.
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Magnetic Field Analysis Due to the Remanent Magnetization Distributed
on a Ferromagnetic Thin Plate by using Equivalent Magnetic Models
and Material Sensitivity
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For predicting magnetic signals due to the remanent magnetization distributed on a ferromagnetic ship hull, this paper presents an
efficient methodology for solving inverse problems, where the material sensitivity analysis based on the continuum mechanics is
combined with the equivalent magnetic models. To achieve this, the 3D magnetic charge model and the magnetic dipole moment
model are introduced and material sensitivity formulae applicable to each equivalent model are derived. The formulae offer the first-
order gradient information of an objective function with respect to the variation of the magnetic charge or magnetic dipole and so an
optimal solution can be easily obtained regardless of the number of design variables. To validate the proposed method, the numerical
results are comparison with the real measurements of a mock-up model.

Keywords : inverse problem, magnetic charge, magnetic dipole moment, material sensitivity
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