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Study on Calibration Method of Three-Axis Magnetic Sensor

Based on Gaussian Process Regression

TANG Xiaoyu' ,YANG Li'" ,XU Chaoqun® ,XIAO Shuting' ,WANG Bing’

(1.College of Electrical Information ,Southwest Minzu University , Chengdu Sichuan 610093, China ;
2. Beijing Institute of Spacecrafi Environment Engineering , Beijing 100094, China)

Abstract; Aiming at the measurement error calibration of the three-axis magnetometer,this paper proposes an error
compensation method based on Gaussian process regression. The magnetic measurement data are obtained through
multiple rotations in a uniform magnetic field. Gaussian process regression is used to fit the mapping relationship of
the sensor’s magnetic measurement data and the real magnetic field,, which can complete the calibration of the three-
axis magnetic sensor. Simulation and experimental results both prove that the algorithm has a good correction impact
on small sample data. At the same time, the influence of several common kernel functions on the correction perform-
ance is analyzed and compared,and the effectiveness of the Gaussian process regression method in the correction of
magnetic sensors is further verified. The maximum peak-to-peak error of the data is reduced from 1168.44 nT to
2.75 nT,which significantly reduces the measurement error of the three-axis magnetometer.
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