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Inversion modeling method utilizing ship’s internal magnetic field

HE Baowei, ZHANG Junhong, LIU Shengdao®™, ZHOU Guohua, TANG Liezheng, ZONG Jingwen
(College of Electrical Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract; The integral equation method is widely used in ship’s magnetic field inversion modeling, but the model requires enough
measurement points to obtain the ship’s magnetic field at a specific depth. To address the problem that the integral equation method uses the near-
field magnetic field to model with poor accuracy, an improved measure by adding constraint equation was proposed. The numerical simulation of the
magnetic field of a thin steel plate model and a 3D ship model was carried out respectively. The finite element method was used to initialize the
selection of the ship’s internal measurement points. The inversion modeling was constructed based on the measured values of the internal magnetic
field of the ship and the singular value decomposition method was used to solve the magnetic source parameters and predict the external space
magnetic field. It shows that the root mean square error of the prediction results of the external space magnetic field of the ship is less than 12% .
The magnetic field measurement experimental verification of the ship cabin model shows that the root mean square error of the prediction of the
external magnetic field from the internal magnetic field of the cabin is about 13% , which proves the effectiveness of the proposed method and can
improve the instability and insufficient accuracy of the traditional inversion model. The research results can provide ideas for the algorithm design of
closed-loop degaussing of ships.
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Fig.1 Magnetic field generated by the ship under the

magnetization of geomagnetic field
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Fig.2 Schematic diagram of simulation

model of thin steel plate

P& Ok 5 B R EAE R R R Ty
Wi B, A5 R NIE 3 Frs o

100

80

i{r/'.ih'lﬂ'} ﬂﬁ‘%

B
]

r ‘\
: !

/ﬁ = R \
—e— AR
v RXFHRI % \
[ ]

60 |

B/nT

40

20 |

b

=5 0 5
X/m
B3 AR i i A AR
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different methods
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measurement position and prediction results
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