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Abstract: According to geomagnetic daily variation records of national geomag-
netic observatory network of China, we analyze the observation data inconsist-
ency by multiple sets of tri-axial fluxgate sensors in the same observation envi-
ronment. Through theoretical calculations and experimental tests on the geo-
magnetic station, we got the quantitative relationships between instrument hori-
zontal, orientation and each geomagnetic component. The experiment results
show: if there is orientation error angle a, the D component observing curve
contains a certain proportion of the H component; in the horizontal plane, if the

angle ¢ is fromed by magnetic sensor rotating around the H component as axis
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in the ZOD plane, the D component observing curve contains a certain propor-
tion of the Z component; if the angle ¢ is formed by magnetic sensor rotating
around the D component as axis in the ZOH plane, the H and Z component
observation curves contain a certain proportion of each other component.

Key words: fluxgate sensor; horizontal and orientation; angle error; geomag-

netic daily variation record
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Fig. 1 The typical fluxgate sensor and magnetic coordinate reference system

(a) Physical map of tri-axial fluxgate sensor; (b) Coordinate reference system with orientation error angle
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Fig. 2 Coordinate reference system with horizontal error angle

(a) Angle ¢ formed by magnetic sensor rotating around H component as an axis in the ZOD plane;

(b) Angle § formed by magnetic sensor rotating around D component as an axis in the ZOH plane
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Fig. 3 Attitude angle error test of magnetic sensor

(a) The angle adjustment using the attitude indicator; (b) Tri-axial fluxgate magnetometer observation
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Table 1 Testing data of orientation error angle «

ey 0y WG G By /nT A IE Y Be/nT W3 216 AB/nT HBI R &/ (n T/
H —32.06 —29.12 —2.94 —0.73
z —58.31 —43. 38 —14.93 —3.73
D —1301. 64 1338. 00 —2639. 64 659. 66

W W2 AB=B.— By, k=AB/Aas Aa=4".
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Table 2 Testing data of horizontal error angle ¢
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Table 3 Testing data of horizontal error angle
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