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Abstract Magnetic fields generated by underwater magnetic targets become an important source of
non-acoustic detection signals for underwater targets. In this paper, the principles of static magnetic field modeling
of underwater magnetic targets are investigated. The rotating ellipsoid model with uniform magnetization and the
magnetic dipole model are implemented, and the adaptability of the two models to the simulation of target magnetic
anomaly signal is analyzed. The results show that the rotating ellipsoid model can also perform well when the sensor
is close to the target compared to the magnetic dipole model. Therefore, using the rotating ellipsoid model, we firstly
construct the close-range magnetic anomaly signal dataset of the target in different motion speed states by
simulation, and then carry out the research on the underwater magnetic target motion speed recognition method based
on the deep learning method. Finally, the recognition effect achieves good error accuracy, which is 0.17 m/s on the
validation set and 0.74 m/s on the test set, and the work of this paper lays an important foundation for the subsequent
target heading and other state recognition.
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Fig. 1 Rotating ellipsoid model
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Table 1 Relative errors of magnetic field intensity
calculated by 2 models at different distances
PR /m i AHXF R 22/%
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335.4 3 2.42
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MZKZE BOUh PRk CEFVER Bfdd WAYEE
Conv2d-1 1*7 1*1 0*0 32 1*3*1 024
MaxPool2d-1  1*5 1*1 - 32%3*%1 018
Conv2d-2 1*7 1*3 0*0 32 32*%3*1 014
MaxPool2d-2  1*5 1*1 - 32*3*336
Conv2d-3 1*7 1*3 0*6 64 64*3*332
MaxPool2d-3  1*5 1*3 - 64*3*113
Conv2d-4 1*#7 1*3 0*6 32 64*3%*37
MaxPool2d-4  1*5 1*3 - 32%3*15
Full - - - 132 384
Output - - - 1 132
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Fig. 6 Estimation error curve
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Table 3 Speed recognition results of measured data

BEARGE  SEONIME/(m/s)  BIIE/(m/s)  4EXTiR25/(m/s)
A 5.80 0.24
B 5.83 0.27
C 5.56 5.26 0.30
D 5.86 0.30
E 5.43 0.13
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