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Research on intrinsic magnetism in-situ calibration algorithms
for vector magnetometer
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Abstract: The intrinsic magnetism calibration of the marine vector magnetometer is the core technology for magnetometer application
system, especially when the magnetism of the carrier changes; the in-situ calibration algorithm is the key to influence its application
effectiveness. This paper analyzes the main magnetic interference sources of the underwater exploration system carrying three axis flux-
gate magnetometer firstly, describes corresponding magnetic calibration model, and introduces the ellipsoid fitting algorithm, particle
swarm optimization algorithm, genetic algorithm and particle swarm optimization-genetic hybrid algorithm briefly. These algorithms are
realized with MATLAB respectively. Finally, the field operation data of the underwater vehicle in the southwest Indian ocean were used
to verify the functions of the above algorithms. From the results of the data fluctuation before and after calibration, root-mean-square
error and relative error, it can be seen that the hybrid algorithm can get better calibration effect and improve the measurement
effectiveness of the magnetometer sensor in the in-situ magnetic calibration.
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Fig.1 Magnetic exploration system block diagram
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Fig.3  Vector magnetometer non orthogonal error
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Hhw S R 2|
PSO GA PSOGA
1 36 044.9 96.1 60.5 46.2 37.3
2 36 034.7 106.3 66. 1 50.4 42.6
3 36 284.0 143.0 74.2 55.8 46.5
4 36 330.9 189.9 80.3 61.8 50.0
5 36 398.0 257.0 86.2 67.5 53.3
6 36 433.4 292.4 92.4 72.1 57.8
7 36 403.5 262.5 89.6 68.0 54.4
8 36 347.1 206. 1 81.0 66.8 49.1
9 35 980.8 160.2 72.7 60.3 44.2
10 35994.1 146.9 67.8 53.0 40.7
11 36 261.1 120.1 60.3 46.5 35.1
12 36 042.8 98.2 53.0 40.4 31.5
13 36 241.5 100.5 59.1 45.4 34.9
14 36 242.3 101.3 62.8 48.0 37.0
15 36 258.6 117.6 68.4 52.2 42.4
16 36 303.1 162.1 75.9 59.7 47.4
17 36 341.6 200.6 80.2 64.8 50.3
18 36 387.7 246.7 86.2 68.3 53.6
19 36 409 268 89.8 70.2 55.9
20 36 398.9 257.9 87.6 71.6 52.7
21 36 376.3 235.3 84.6 68 50.8
22 35936.7 204.3 79.6 65.9 47.0
23 35951.7 189.3 73.4 61.1 45.2
24 35970.4 170.6 70.5 58.3 42.1
25 36 292.1 151.1 66.5 55.3 40.5
26 36 007.5 133.5 62.9 50.8 38.6
27 36 259.2 118.2 54.3 44.5 34.6
28 36 240.0 99.0 52.1 41.6 30.5
29 36 251.4 110.4 57.1 49.8 32.9
30 36 274.5 133.5 60.2 58.2 37.5
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