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This paper describes an attitude control method using the shape change of Micro/Nano
satellite. This method has the advantage of being applicable to agile and large-angle attitude
change using mass distribution change and internal force torque, and to orbit control using
external forces. However, in order to realize the shape change of the satellite in orbit, there
are problems such as increased system complexity and decreased reliability. Therefore, there
has been no on-orbit demonstration of this attitude control by Micro/Nano satellite. The
purpose of this paper is to realize this attitude control method. A 50kg class microsatellite
with a variable shape function is developed, and the validity of the satellite design and
attitude control performance are evaluated through ground tests and on-orbit experiments.

First, a solar array paddle that can be driven rotationally is designed to demonstrate the
attitude control using shape change. The impact of the paddle drive on the satellite system
and countermeasures are discussed, and the design theory of the demonstration satellite is
presented.

Next, the designed paddle drive system, the attitude control system using the paddle drive,
and the satellite system are each tested on the ground to confirm the validity of the design.

Finally, the demonstration satellite is evaluated in orbit. The integrity of the paddle drive
system and satellite system is confirmed. Attitude control performance, especially agile and
large-angle attitude change performance and pointing accuracy, is evaluated, and it is

confirmed that the target performance is achieved.
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