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Abstract: Technological limitations in sensor manufacturing and unwanted magnetic fields will corrupt the 

measurements of three-axis magnetometers. An experiment with four different magnetic disturbance situations is 

designed, and the influence of hard-iron and soft-iron material is analyzed. The calibration method with magnetic 

disturbance parameters is proposed for calibration and magnetic disturbance compensation of three axis magnetometers. 

It is not necessary to compute pseudo-linear parameters, thus the integrated parameters are computed directly by solving 

nonlinear equations. To employ this method, a nonmagnetic rotation equipment, a CZM-3 proton magnetometer, a 

DM-050 three-axis magnetometer, two magnets and two steel tubes are used. Calibration performance is discussed in 

the four situations. Compared with several traditional calibration methods, experiment results show that the proposed 

method has better integrated compensation performance in all situations, and error is reduced by several orders of 

magnitude. After compensation, RMS error is reduced from 10797.962 nT to 15.309 nT when the big magnet and steel 

tube are deployed. It suggests an useful method for calibration and magnetic disturbance compensation of three-axis 

magnetometers. 
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1．Introduction 

Three-axis magnetometers are widely used in satellites, aircraft navigation, autonomous underwater vehicles 

(AUV) navigation [1, 2]. The accuracy of three-axis magnetometers is limited by different scale, bias of each axis and 
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