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Analysis of the influence and calibration of tri-axial magnetometer

shaking on measurement

LIN Pengfei, LIN Chunsheng, ZHANG Ning, JIA Wendou

(Department of Weapon Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: The main errors of tri-axial magnetometer include scale deviation error, sensitivity error and tri-axial non-orthogonal error. The non-

orthogonal error of the sensor was analyzed under tri-axial orthogonal coordinate system. The sensor error model was established, and the influence

of error on the shaking of the sensor was analyzed. Shake 1° to produce the error up to 109.5 nT, the error increases with the increase of the

shaking angle. To control the shaking error, the calibration model was established, and through the nonlinear curve fitting to estimate the model

parameters of the calibration model accurately. After compensation, the sensor output error was greatly reduced, and the shaking error can be

controlled below 0.03 nT, which shows that this method can effectively reduce the influence of shaking on sensor output.
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Fig.1 Coordinate system of triaxial magnetometer
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Tab.1 Given values and estimates of the parameters
ZH HEfH e
a 0.023 562(1.35°) 0.023 56
B 0.035 779(2.05°) 0.035 78
y 0.018 675(1.07°) 0.018 68
K, 0.912 0.912
K, 1.122 1.122
K. 1.109 1.109 01
Q. 147 147
Q, 99.7 99.7
Q. 119.7 119.5
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Fig.5 Comparison of magnetic post-calibration

and pre-calibration
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Fig.7 Comparison of magnetic post-calibration and
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Fig. 8 Sensor error of dynamic shaking within the

scope of 1°after calibration
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