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Development of Attitude Control Simulator for Small Satellite
(Validation Using the On-orbit Data of a Small Earth Observation Satellite QSAT-EOS)

Masayuki KATAYAMA* and Shigeru ASO*

Abstract

This study presents an attitude control algorithm for a small satellite. The attitude control of a small satellite
consists of detumbling after separation from the launcher and pointing to the target. Detumbling is achieved using
magnetic torquers, and pointing control is realized using reaction wheel assemblies. A simulation program is
implemented and performance is demonstrated using the on-orbit data of the small satellite, called QSAT-EOS, which
was launched in 2014 by Kyushu University. The simulation includes perturbation acceleration due to oblateness of the
Earth, geomagnetic interference, solar pressure, aerodynamic drag, and other celestial gravity. The angular velocity
could be damped to 1 degree per second in 30-120 minutes by relatively small magnetic torquers. Geocentric and the
Earth surface target pointing are achieved within an appropriate time of approximately 90 seconds. The basic dynamics
model of a small satellite is evaluated and expected to be used for the primary analysis at the system design phase.
Further study on fast and precision control using sophisticated techniques, such as Model Prediction Control, has to be
conducted.
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