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Abstract: For the vector magnetometer errors (scale factors, non-orthogonal error, bias) and
misalignment error of the cross magnetic gradiometer, an error calibration method was proposed in
this paper. Firstly, an error calibration model of the vector magnetometer errors was established,
ellipsoid fitting parameters are calculated by the least square algorithm under ellipsoid restriction for
fitting the measurement data to an ellipsoid. Then the Cholesky factorization was used to calculate the
error calibration matrix of the vector magnetometer errors, and then the misalignment error
calibration matrix could be solved by the orthogonal Procrustes method. Finally, simulations and
experiments were carried out for verification of the proposed error calibration method. The experiment
result shows :after calibration, the maximum fluctuation quantity of all components of the magnetic
gradient tensor reduces from 10 049 nT/m to 52 nT/m. The proposed error calibration method can
effectively calibrate the cross magnetic gradiometer, and the cross magnetic gradiometer can be

calibrated without using high precision tri-axial non-magnetic platform, the proposed method has high

Wi EH:2017-01-19;1&1T B3 :2017-03-06.
HEE&TB : FHRK 863 &8 ARMIT & BRI ¥ B H (No. 2015AA0922)



1920 P

%25 &

value for practical application.
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Fig. 1 Structure diagram of cross magnetic gradiometer
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Fig. 2 Schematic diagram of non-orthogonal error
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Fig. 3 Schematic diagram of misalignment angle
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Tab.1 Error parameters of magnetometer
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and after calibration
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Fig. 5 Comparison of magnetic gradient tensor components before and after calibration
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Tab.3 RMSE of magnetic gradient tensor components

before and after calibration (nTem")
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