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Research on Error Compensation in Geomagnetic Field
Measurement Based on Least Squares
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Abstract; The accurate geomagnetic field value is a prerequisite and foundation for the geomagnetic naviga-
tion. To solve this problem caused by magnetometer in actual magnetic field measurement influenced by
environmental magnetic field, the influence of hard iron and soft iron errors on magnetic measurement is
analyzed and the parameterized geomagnetic measurement compensation model is constructed firstly. The
geomagnetic field is simulated by using three pairs of Helmholtz coils to generate uniform magnetic field
with the software of ANSYS. By setting the different parameters of interference source and rotating the
magnetometers in 360 degrees in the simulation model, the three dimensional magnetic field values with
and without interference are got. Those parameters of the model are estimated using least squares based al-
gorithm and geomagnetic measurement errors are calibrated. The simulation results show that this com-
pensation method is simple, and easy to use, and has higher error compensation ability, and geomagnetic
measurement errors can be reduced from 20 000 nT to several nanoteslas.
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Fig. 1 The geomagnetic field simulation model by
Helmholtz coils
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Tab. 1 The parameters of the Helmholtz coils
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Z B NS /mm 180 230 280
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k3¢ 100 100 100
L/ A 0.05 0. 05 0.05
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Fig. 2 The magnetic field distribution of three pairs

of Helmholtz coils on the axis
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Fig. 3 The measured value of the geomagnetic field
component
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Fig. 4 The total value of geomagnetic field
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Tab.2 The measured value of geomagnetic field with and without errors
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