WAL %10 ®m o R OB K ¥ ¥ B Vol. 44 No10
2010 4 10 A JOURNAL OF XI' AN JIAOTONG UNIVERSITY Oct. 2010

KAEESHMIZFOEND
Mg S A= EEME T A

FreEsh, ARG kA, KB, FhIK
G MR TR B ) -5 07 HO9e IR E . 710025, 79°450)

BE. AMETAMBEFRIEE R PRITBEREG S TG G I, RE T —FRAEE S
Mrde Z @S MR R B A T k. FALR B P O KRR S AT R R T AR, AN
B R AR B IR AR S MR 5 F A M 4B A SR AT O R B AR RIETANE, IR F
HorE IR B oA BSE A TS B s £ S AR BA R R I A d 2 ALK R TR AR R B, A R Bk
B AT ARAG AR DI 5 R 3D S R 3R BB TR 5, VAR 58 32 SR 04 % v 5 SRR AL T BR AL L i o 2
HoEMARBATHRA ARG R E R KSR AN, Zr 2 TR MMt ER
B AR S R 0 3B AT BT .

XER . RSN ARSI ETEAAL S R AR

RESES. U666.1 CEREG: A XEHS: 0253-987X(2010)10-0047-05

A Constructing Method of Reference Maps for Geomagnetic Navigation
Using Rectangular Harmonic Analysis and Support Vector Machine
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Abstract: A constructing method of geomagnetic reference maps is proposed using rectangular
harmonic analysis and support vector machine to conveniently correct both the magnetic field vari-
ation of vehicles and geomagnetic field variation in engineering application of geomagnetic naviga-
tion. Rectangular harmonic analysis method is adopted to predict reference data in heartland of
the navigation region so that the accuracy of geomagnetic reference maps can be improved or con-
veniently corrected. The processes include calculation of geomagnetic field remnants, transforma-
tions of geographical coordinates and geomagnetic components, calculation of rectangular har-
monic coefficients, and prediction of reference data in heartland region, etc. The support vector
machine method is adopted to predict reference data in the margin of the navigation region to re-
duce the influence of edge effects, and the data include selection of kernel functions, optimization
of parameters, model training, and prediction of reference data in marginal region, etc. Parame-
ters of support vector machine are determined using particle swarm optimization algorithm to im-
prove the computational efficiency of the method. Experimental results show that the accuracy of
geomagnetic reference maps constructed by the proposed method is improved and the runtime of
the proposed method is reduced markedly.
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