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NEW METHOD TO IMPROVE THE ACCURACY OF
ATTITUDE DETERMINATION BASED ON AN
ONBOARD INFRARED EARTH SENSOR

LI Yu-Heng, YI Ke-Chu, TIAN Hong-Xin
( State Key Lab. of Integrated Service Networks, Xidian Univ. , Xi’an 710071, China )

Abstract: Infrared earth sensors are installed onboard satellite to measure the vector information. The on - board assembly
inaccuracy, measurement error and the mass distribution variation contribute errors to the attitude result computed by the
traditional geometrical algorithm. By taking the advantage of constant distance between on-orbit geostationary spin-stabilized
satellites and the earth and the special attitude whose orientation points toward the orbital normal of possible, a novel meth-
od was proposed here. The on-orbit satellite attitude only with differential value measured by an onboard infrared earth sen-
sor was calculated. Consequently, the measurement system error can be eliminated. After preprocessing the measurements,
the contribution of arbitrary error of measurements to the final result can be decreased to the minimum. Therefore high accu-
rate attitude( the order of 0.01°) can be got. The new method has been used to determinate and control China on-orbit geo~

stationary FY2 series satellites.
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Fig. 1 Dlustration for an on-board infrared sensor scanning
the earth
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Fig.2 Attitude determinated by traditional geometrical algo-
rithm for FY2-C satellite over 24 hours
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Fig.3 Illustration for angles at special points
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Fig.4 The variation rule of the earth arcs measured over 24
hours and their filtering results
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Fig.5 The earth arc value before and after an attitude con-
trol
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