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Research on the adaptive parameter calibration method of
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Abstract : Due to the influence of crosstalk, AC-Stark effect and other factors, the spatial position ( three-dimensional coordinates and
sensitive axis pointing) and gain coefficient of the SERF atomic magnetometer are deviated, which directly affects the accuracy of
magnetic source positioning. To address the above problems, an adaptive calibration method of SERF atomic magnetometer parameters is
proposed. Based on the magnetic dipole model, a calibration device is designed. It consists of 24 precision-machined circular coils,
which are used to apply the calibration magnetic source. An improved adaptive elite genetic algorithm is proposed to simultaneously
calibrate the relevant parameters of the magnetometer. Experimental results show that the average correlation coefficient between the
actual magnetic field curve and the theoretical magnetic field curve fitted by the algorithm is 99. 55% , the x-axis coordinate value drift is
the most obvious, the average absolute deviation is 2. 63 mm, and the average absolute deviation of the sensitive axis is 8. 21 °. Results
show that the sensor parameters need to be accurately measured before the magnetic source can be located. The proposed calibration
method has certain reference significance for improving the positioning accuracy of the magnetic source.
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Fig. 1 Schematic diagram of the SERF atomic magnetometer
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Fig.2 A wire trap formed by three orthogonal coils
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Fig.3 Arrangement of the array of coils
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Fig.4 Adaptive adjustment curves
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Table 1 Comparison results of algorithms
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50 26 211 4.94,0.05,17.91,79.92,45.05,0. 99 ]

AGA 100 26 273 [4.94,0.03,18.01,79.80,45.13,0.97]

150 27 341 4.98,0.08,9.62,84.41, 44.23,0.98]

50 27 131 [4.94,0.03,18.01,79.80,45.13,0.98]

LAGA 100 28 152 [4.59,0.08,10.33,88.13,44.90,0.99]

150 28 159 [4.97,0.02,9.92, 89.45,45.02,0.98]

CAGA 100 29 133 [4.95,0.07,10.48,85.78,44.69,0.99]
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Table 2 Experimental results
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RQ-x [-2.10, -0.14, 7.38, -88.04, 0.20, 1.23]  0.986 8
RQ-z [-0.18, -0.48, 7.29, -3.00, 67.76, 1.27]  0.992 9
RS-x  [-3.57, 1.30, 8.34, 89.24, 0.53, 1.28] 0.998 9
RS-z [-3.82,1.42,8.75,1.56, 5.17, 71.50,1.25]  0.995 8
A6-x  [-0.27, 2.46, 6.94, 70.29, -0. 19, 103.4] 0.995 6
A6z [-0.44,2.49,6.74,9.16, 1.81, 104.5] 0.998 6
A7-x  [-2.69, —-4.45, 8.03, -80.12,10.45, 101.2] 0.998 2
A7-z  [-=3.02, -4.90, 8.41, 12.99, -2.27, 99.05] 0.998 9
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A3-x  [-3.69, -1.97, 6.95, 82.98, 5.36, 102.3] 0.990 1
A3z [-3.87, -2.71, 7.33, -11.24, 12.99,99.7] 0.998 6
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