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A sensor array for multiple-order magnetic gradient tensor measurement

ZHANG Tao, WANG Xinhua, ZIA Ullah

(Department of Mechanical Engineering and Applied Electronics Technology,
Beijing University of Technology, Beijing 100124, China)

Abstract: A magnetic sensor array was proposed to measure multiple-order magnetic gradient tensor (MGT)
accurately. The array was composed of 9 three-axis magnetic sensors and arranged in the form of diamond on
the plane. According to tensor symmetry, the calculation method of different-order MGT was proposed.
Floater-Hormann rational interpolation was adopted to complete blind spot amendment. According to
simulation model based on magnetic dipole theory, the effectiveness of first-order and second-order MGT was
researched under geomagnetic field and noise backgrounds. The simulation results showed that the proposed
array outperforms cross and hexahedron array in terms of measurement precision and integrity. The application
of magnetic source positioning based on first-order and second-order MGT was carried out to illustrate the
proposed array of effectiveness.
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