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Two-Point Magnetic Gradient Tensor Localization Method
Based on Improved PSO

SHI Qin, WANG Jinzhe, KONG Huihua, LI Kai
(Shanxi Key Laboratory of Intelligent Detection Technology & Equipment,
North University of China, Taiyuan 030051, China)

Abstract: In response to the problems of large errors in single point positioning in magnetic gradient tensor positioning
method due to the influence of geomagnetic field, sensitivity to local optimal solutions, and poor positioning accuracy in multi-
point positioning optimization algorithms, a two-point magnetic gradient tensor localization method based on improved parti-
cle swarm optimization algorithm is proposed. This method is based on the magnetic dipole theory to solve the magnetic gra-
dient tensor components. And then, two-point information is used to establish a nonlinear objective function between the tar-
get position and magnetic gradient tensor. Finally, the target position coordinates are solved using a particle swarm algorithm
with dynamic adjustment. By improving the inertia weight and learning factor, it is changed from a fixed value to a value that
nonlinearly varies with the fitness function during the search process. The results show that compared with the single point
positioning method and traditional particle swarm algorithm’s two-point positioning method, this method reduces the average
positioning error from 35. 16 cm and 12. 6 cm to 5. 58 cm, respectively, significantly reducing the positioning error. Moreo-
ver, this method has the advantages of reducing the influence of geomagnetic field, automatically balancing global and local
search, and resisting noise.

Keywords: magnetic dipole; magnetic gradient tensor; fluxgate sensor; magnetic target location; particle swarm optimi-

zation
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