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Rotating compensation method of non-orthogonal

tri-axial magnetometer
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(1. Department of Weapon Engineering, Naval University of Engineering, Wuhan 430033, China;

2. Naval Institute of Hydrographic Surveying and Charting, Tianjin 300061, China)

Abstract: For the sake of tri-axial magnetometer calibration, an error compensation model of tri-axial magnetometer was established. The sine

curve fitting method was proposed to calibrate the tri-axial magnetometer based on spin data. The calibration of tri-axial magnetometer could be

implemented by calculating the calibration parameters using the initial phase angles of the sine curves. The results indicate that it has high precision

to calculate the calibration parameters of tri-axial magnetometer, and the measurement accuracy of calibrated magnetometer is improved

significantly. It dose not require high-precision optical pumping magnetometer to measure the magnetic field intensity, thus it puts forward an

effective way for calibrating tri-axial magnetometer.
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Fig.1 Spatial Direction Schematics of

tri-axial Magnetometer
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Fig.2 Fitting curve on the outputs of three-axis
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Tab. 1

Values of calibration parameters under

different levels of noise

ME/ o/ B/ v/ o/ 0/

ol () ) () () (°)

0 1.500 32.500 1.700 88.566 89.050 0.000
30 1.500 32.599 1.713 88.557 89.040 15.729
50 1.500 32.258 1.485 88.744 89.175 23.986
100 1.500 32.160 1.528 88.707 89.153 52.452
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Fig.3 Magnetic-field intensity calculated before and after

calibration with the measurement noise
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