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Research on Search Navigation Extraction from Geomagnetic Feature
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Abstract The navigation parameters used in existing geomagnetic navigation research are most of original
geomagnetic parameters-based. The selection of geomagnetic parameters may affect the efficiency of navi-
gation, and there is man-man error in the process of selecting navigation parameters. For the above-men-
tioned reasons, a search navigation method is proposed based on the geomagnetic feature extraction. The
extracted geomagnetic features able to comprehensively describe the magnetic field information of the loca-
tion are taken as new navigation parameters by the principal component analysis method. In combination
with the existing evolutionary search strategies and gradient descent methods, the extracted geomagnetic
features are fully utilized for taking as new navigation parameters to guide the carrier to continuously ap-
proach the target and achieve navigation objectives. The experimental results show that the traditional
search navigation method based on the original geomagnetic parameters has an iteration step of 647 for the
objective function, while the search navigation method based on extracting principal component features
has an iteration step of 564 for the objective function. However, the evolutionary gradient navigation

method based on principal component features proposed in this paper has an iteration step of 238, signifi-
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cantly reducing the iteration step number, improving navigation efficiency and the consistency of sub ob-

jective function convergence. The original magnetic field information is utilized further in autonomous re-

mote navigation, and there are good prospects.
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