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Error Compensation of Triaxial Magnetic Sensor by M-Estimation
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Abstract: In the process of sampling using the three-axis magnetic sensor, the abnormal value
usually affects the error compensation of the magnetic sensor. A robust compensation method of
three-axis magnetic sensor following M-estimation supplementary strategy is proposed.
M-estimation algorithm is introduced based on least square method to reduce the influence of
outliers on fitting and increase the robustness of magnetic sensor calibration. The least square
method is used to fit the original data to get the initial ellipsoid coefficient, and the residual error
of each point is calculated according to the fitted ellipsoid and the original data, then the Huber
objective function is constructed to evaluate the weight of each point according to the residual
value, so as to update the ellipsoid parameters. Iterative operation is repeatedly carried out until
the difference between the ellipsoid coefficients obtained by two iterations gets less than the set
threshold, and the parameters of error compensation are obtained. The compensation parameters
are then used to obtain the real magnetic field data. The proposed algorithm is verified by
simulations and geomagnetic data acquisition experiments. The simulations show that the mean

square error of the M-estimation compensation method is reduced by more than 97. 5% compared
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with the least square method and the recursive least square method. The geomagnetic data

acquisition experiments show that the data compensated with M-estimation method can effectively

reduce the impact of outliers and improve the system robustness, and the mean square error of

the data is 47. 74 % lower than the least square method and 78.12% lower than the recursive least

square method.

Keywords: triaxial magnetic sensor; M-estimation; ellipsoid fitting; least square method;
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Fig. 4 Experimental magnetometer
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