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Research on Magnetic Field Model of Moving Ship Based on
Magnetic Moment Decomposition
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Abstract Most of the current ship magnetic field model is constructed through its static characteristics, and
the practical applicability is poor. This paper focuses on different headings and navigation areas’ adaptive model
of moving ship’s magnetic field. Firstly, the equivalent source method of ship magnetic field modeling is analyzed.
Then the principle and method of magnetic field’s magnetic moment decomposition of moving ship are studied.
The main idea is to measure the three-component data of a magnetic field in a plane under the ship in the east,
west, south and north headings, the 4 sets of data are separately used as the boundary condition of the same ship
under different magnetization states to solve the magnetic moments of the ship in 4 different magnetization states.
Finally the fixed magnetic moment and inducted magnetic moment parameters of the magnetic source are jointly
solved. Through the above process, the magnetic moment of the ship in any heading and any sailing position can
be calculated, and the magnetic moment is used to solve the magnetic field to obtain the magnetic field model of
moving ship.
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Fig. 1  Ship magnetic field’s mixed model of rotational
spheroid and magnetic dipole
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Fig. 2 Distribution of measurement data points of ship
magnetic field
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Fig. 3 Fixed magnetic moments and susceptibilitys of X-axis and Y-axis (15 model points; Z=13 m)
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Table 1 Expected values of magnetization coefficient
from 4 sets of data (Z=13m)

K Kyi K.
—0.002 79 0 0
0.015 624 0.007 779 0.007 779
0.004 577 0.004 396 0.004 396
0.005 626 0 0
0.000 472 0 0

0 0 0
—0.016 51 0 0
—0.032 89 0 0
-0.011 17 —0.014 68 —0.014 68

0 0.008 427 0.008 427

0 -0.013 2 -0.013 2
0.027 945 0 0
0.029 02 —0.009 36 —0.009 36
0.014 341 —-0.020 01 —0.020 01

1.354 76 —0.578 52 —0.578 52
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Fig. 4 Comparison of northward direction model’s
inversion data and measurement data
(15 model points; Z=13 m)
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