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Abstract

In the satellite with reaction flywheel as the attitude control actuator, the three-axis stability control
is often unable to be implemented due to the failure of the flywheel, and some flywheels have speed
constraints due to their working characteristics, which leads to the under-actuated attitude control mode
of the satellite. Conventional tasks require under-actuated attitude control to ensure that the target
points to an inertial vector in space. However, some tasks require satellites to point to the ground
station to maintain communication, which puts forward new requirements for under-actuated attitude
control. Therefore, it is significant to study the satellite attitude under-actuated control for tracking
ground station. In this paper, the under-actuated control algorithm is discussed to solve the problem
of the dual reaction flywheel, which can realize the pointing stability control and the orientation to the
ground of a ground station by the satellite load line of sight (Z-axis). Firstly, according to the satellite
position information, velocity information and ground station motion information, the desired attitude
of the satellite is specially planned. The normal direction of the plane composed of relative position
and relative velocity is used as the orientation of a satellite’s rotation axis, and the orientation of the
ground station is used as the viewing axis (Z axis) of the satellite’s load, so as to construct the desired
attitude coordinate system. Secondly, the desired attitude angle is transformed into four dimensions. And
the error quaternion and its differential term between the expected quaternion and the satellite attitude
quaternion are also established. Then the error quaternion and its differential are PD controlled, and then
the flywheel attitude dynamic model is used to realize the satellite attitude tracking control by introducing
the flywheel saturation characteristics and the zero speed constraint. The simulation results show that
the attitude motion planning method is reasonable, which can basically meet the under-actuated attitude
control accuracy of two flywheels (1 deg and 0.01 deg / s), The algorithm is simple, easy to be applied in
engineering and has practical significance.
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