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Least squares support vector machine for solving reflection model of

submarine’s internal and external magnetic field

LIU Shengdao, HE Baowei, ZHAO Wenchun, ZHOU Guohua
( College of Electrical Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract; For the promotion of submarine’s magnetic silencing ability, it is necessary to monitor the submarine’s permanent magnetic field

immediately, and a reflection method of submarine’s internal and external magnetic field based on LS-SVM ( least squares support vector machine )

was proposed. Combined with internal and external reflection method and LS-SVM theory, an inside-out reflection model of submarine’s magnetic

field was established by optimizing the model parameter with CV (cross validation). With the variation in the vertical component of the submarine’s

external permanent magnetic field as an object of analysis, the extrapolation answers of simulation and hull experiment agreed well with the

standard value. Compared to the RBFNN ( radius basis function neural network ), the proposed method has better generalization ability and

extrapolation accuracy apparently, fits more in engineering facts, and can provide useful guidance in the research for closed-loop degaussing

technology.
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Tab.1 Parameters of submarine model

KB /m $5 BE/m
PAEIA 2.856 0.306
SR 3.182 0.362
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Fig. 1 Sketch map of submarine model
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Fig.2  Diagram of integral equation method
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Tab.2  Extrapolation error comparison of LS-SVM and
RBFNN under different training sample
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Fig.3  Extrapolation error comparison of

LS-SVM and RBFNN of simulated analysis
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Fig.4 Extrapolation error comparison of LS-SVM and
RBFNN of experimental analysis
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