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Fig.1 The schematic diagram of a magnetic dipole
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Fig.2 The positional diagram of the adjacent points in

the three-dimensional coordinates
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Fig. 3 The positional plan view of the magnetic

sensor and the target
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Tab.1 The results of the G-N algorithm at different initial values
WA x/m y/m z/m 6/ /()
(—100 m, —30 m,0 m,—45") —100. 00 —30. 00 0 —45.00 90. 00
(100 m, —30 m,0 m,—45°) —118. 20 —21.42 —1.134 —39. 30 97.33
(—100 m,100 m,0 m, —45°%) —99.99 —30. 00 0 —44. 96 95. 65
(100 m, —30 m,10 m, —45°) —116. 50 —24.51 —2.058 —40. 29 88.07
(100 m, —30 m,0 m,0°) —99. 37 —22.04 —1.267 —18. 80 88.63
(100 m,30 m,30 m,30°) —258. 50 27. 45 91. 960 41.58 87. 38
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Fig. 4 The schematic diagram for localization of mobile

magnetic target
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Fig.5 The magnetic field data of the car passing by at the first time
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Fig. 6 The magnetic field data of the car passing by at the second time
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Fig. 7 The locating results of the car passing by at the first time
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Fig. 8 The locating results of the car passing by at the second time
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Study of a hybrid algorithm for localization of mobile magnetic target
by a single fluxgate

GAO Xiang®, YAN Sheng-gang, LI Bin

( School of Marine Science and Technology, Northwestern Polytechnical University, Xi’an 710072, China )

Abstract: Localization of mobile magnetic target can be attributed to the solution for a class of
nonlinear programming problem. Regarding to the complication of the calculation of the objective
function and the shortage of the real-time localization of magnetic target, a hybrid algorithm is
proposed. Firstly, the particle swarm optimization algorithm is used to get a beginning of the
solution; then Gauss-Newton algorithm is utilized to acquire the accurate solution, so the position of
the target is located accurately and rapidly by magnetic field data from single fluxgate magnetic sensor
without knowing of the initial position. The theoretical simulation and experimental results prove the
rationality and feasibility of the algorithm, which provides a new idea for the detection and localization

of magnetic target in engineering.

Key words: localization of magnetic target; nonlinear programming problem; particle swarm

optimization algorithm; Gauss-Newton algorithm



