fie & M & ¥ M

Chinese Journal of Scientific Instrument

538 % 8y
2017 4£ 8 H

Vol. 38 No. 8
Aug. 2017

ZHEHBENHENRETEZHAR

CEV I T
(L TALRSREEE D95 TI0072:2. HRFF24 (AR TR G LA 9% 710072)

& E A R L R IR RS RN B A L A AU B AL T A R E AL R A R — 305 R A iR 2
(], Sy T R AR LT % B S AN B, SR PR M AL fee /N R SR A T — A R | T AR S R HE R T A
HEfG =220 F {80/ NERL, R 208tk BRI 73530647 05— N REE T M 28 S50 B A 8 1 A% SR A X L 1 %
RESBNHER . TIETRFY], LRSI P RGE T T R SR 22N 1194 4 T [BAIRE 30. 0 nT, 44 =43 S0 B AR R
R 2E N 529. 1 nT REAKE] 13. 4 o, H RO ECE T 85 {UERE

KR —hRAE IR A IR ACHE s R b /N s BN F B Zongk Pkl A

hE %S TH762.3 XEFRRE: A ERREZRSERD: 460.40

Study on the calibration method for tri-axis fluxgate gradiometer
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of Ocean Acoustics and Information Sensing , Ministry of Indusiry and Information Technology, Xi'an 710072, China)

Abstract: Aiming at the measurement errors caused by non-orthogonality, inconsistent sensitivity, zero-offset of the tri-axis fluxgate
sensor and the position misalignment of two fluxgate sensors composed of the gradiometer, the error model is established in this paper.
Based on the invariance principle of total geomagnetic field vector modulus in a short time, the parameter identification of the first
fluxgate sensor is performed with linear least squares algorithm; based on the principle of the minimum F norm of the 3 component
difference after calibration, the parameter identification of the second fluxgate sensor and the relative position between two fluxgate
sensors are conducted with the multiple linear regression method. The experiment results show that the proposed method can reduce the
maximum total magnetic field error of two fluxgate magnetometers from 1 194.4 nT to 30.0 nT, and the maximum output error of the
three component gradiometer from 529. 1 nT to 13.4 nT. The performance of the gradiometer is effectively improved.
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Fig.1 Schematic diagram of measurement coordinate

system and reference orthogonal coordinate system
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Fig.2 Comparison of the total magnetic intensity

modulus before and after calibration for fluxgate No. 1
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Fig.3 Comparison of total magnetic intensity modulus

before and after calibration for fluxgate No. 2
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Fig.4 Comparison of three-component magnetic

field intensity difference of the gradiometer before

and after calibration
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Table 3 Comparison of magnetic field error of the

gradiometer before and after calibration
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Fig.5 The fluxgate gradiometer and nonmagnetic turntable
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Table 4 Performance specification of the gradiometer
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Fig. 6  Comparison of total magnetic field intensity

before and after calibration for fluxgate No. 1
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Fig.7 Comparison of total magnetic field intensity
before and after calibration for fluxgate No. 2
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Table 5 Comparison of the magnetic field error of 4]
the gradiometer before and after calibration
( peak to peak value) (nT) [5]
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Fig.8 Comparison of three-component magnetic field

intensity difference of the gradiometer before

and after calibration
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