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Design and Verification of Satellite Attitude

Control system for Roll Maneuver

28 WM Y YR H
(Hee-Seob Kim, Ki-Seok Kim, Jae-Myung Ahn, Youdan Kim, and Wansik Choi)

Abstract

: KOMPSAT is a three-axis stabilized light weight satellite, and one of the main mission objectives

of the KOMPSAT is to conduct scientific and technological analysis in the areas of high resolution imaging and
ocean color imaging. This kind of mission requires the satellite to roll up to 45 degrees. Bang-bang control for
this rolling maneuver may activate the flexible modes, and therefore cause satellite pointing performance
degradation. To deal with this problem, the roll attitude control system, especially for the science mode and
maneuver mode of the KOMPSAT, is first verified by numerical simulation. And fche open-loop control law for
roll maneuver is proposed by use of series expansion and optimization. The proposed control law is applied to

KOMPSAT to see its effectiveness.
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Fig. 1. Thruster control logic.
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Table 1. Gains and error limits (sun mode).
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Table 2. Gains and error limits (maneuver mode).

EX kp kp Hg ez | miEext
(s/rad) (s2/rad) A g A&
Roll 1.72 25.80 0.495 10.0
Pitch 1.72 14.90 0.286 10.0
Yaw 1.72 68.80 1.320 10.0
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Fig. 2. Sun mode simulation.
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Fig. 4. Maneuver mode simulation.
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Table 3. Gains and error limits of science mode.
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Fig. 7. Science mode simulation.
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Fig. 18. Angular velocity (optimiztion).
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Fig. 20. Tip deflection (optimization).
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