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Calibration of Installing Matrix Between Magnetometer and Star Sensor

SUN Chuang, WANG Kai-qiang, REN Shun-qing

(Space Control and Tnertial Technology Research Center, Harbin Institute of Technology, Harbin 150001, China)

Abstract: In order to enhance the measurement accuracy of the parameters of the geomagnetic field, the installing matrix
between three star sensors and three-axis magnetometer must be precisely measured. The method of measuring the matrix
was put forward by way of the geomagnetic field and observing the stars in outdoor open field. The error model about the
three-axis magnetometer was established at first, through tumble test in the geomagnetic field, the coefficients of the error
model was calibrated and the representations of three unit vectors of magnetometer’s sensitive axes in the geography coordi-
nate system were achieved. 3 unit vectors’ denotations of star sensors in the geography coordinate system were also gained
by observing stars. Using geography coordinate system as a bridge, the installing matrix between star sensors and magne-

tometer was attained. It is proved that the installing matrix is identified effectively and precisely by simulation calculation.
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Fig. 1 Schematic diagram of outdoor calibration system and coordinate system
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Tab.1 Magnetometer error model coefficients identification results

TR SEY 3 B E HERLE R Y xR AR
k, 0. 900000 0. 899900 0. 000100 0. 010000%
PR R i 2 k, 0. 950000 0. 950812 0. 000812 0. 088120%
k, 1. 050000 1. 044032 0. 005968 0. 568381%
By, 10. 000000nT 10. 796324nT 0. 796324nT 7.963241%
E it By 12. 000000nT 15. 005132nT 3.005132nT 25.042767%
By 14. 000000nT 18. 038478nT 4.038478nT 28.846271%
A6, 0. 006000 0. 006031 0. 000031 0.516323%
A6, 0. 003000 0. 002997 0. 000003 0. 091000%
N Ad,, 0. 005000 0. 005057 0. 000057 1. 142860%

EIERR R E
Ad, 0. 004000 0. 004005 0. 000005 0.117318%
Ad,, 0. 001000 0. 000980 0. 000020 2.019141%
A, 0. 002000 0. 001967 0. 000033 1. 652350%
i iR 0. 010000 0. 009998 0. 000002 0.015334%
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Tab.2 Installation matrix coefficients identification results
L, Mon# TE(H HriHgh R HiX iR xR
Ly, 0. 002999 0. 002966 0. 000033 1.103115%
Ly, 0. 004000 0. 004018 0. 000018 0. 452780%
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L, FEFEILR BEH HERZE R foxt iR 2% RS IR 2
Ly 0. 999760 0. 989960 0. 009800 0. 980262%
Ly 0. 003999 0.004141 0.000142 3.557350%
Ly 0. 999650 0. 989850 0. 009780 0. 980297%
Ly 0. 014998 0.015388 0. 000390 2.601555%
Ly 0. 999700 0. 989901 0. 009799 0.980188%
Ly 0. 000980 0. 000950 0. 000030 3.052792%
Ly 0. 002010 0.001995 0. 000014 0. 716095%
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