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Realization of Ultra-High Precision Orientation

by Loosely Coupled Spacecraft
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Sayaka KANATA

In order to achieve highly precise observations of the earth and deep space exploration, it is
necessary to maintain the attitude of the spacecraft without vibration to the target direction
without error. However, the high sensitivity of the observation instruments requires a cooler to
maintain cryogenic temperatures, and the cooler is a source of vibration. In order to solve this
problem, a method to separate the instruments (payload) from the cooler system (bus) and control
the payload to the desired direction was proposed. Payload and bus are loosely coupled by
electromagnetic actuators with variable stiffness to control payload attitude. This research
aims to develop a method to suppress vibration of the payload during attitude control by
dynamically adjusting the stiffness of the actuators. Two research tasks were addressed in this
study: one was to evaluate the performance of attitude angle estimation by observers, and the
other was to investigate the feasibility of attitude control by dynamic stiffness changes.
Numerical experiments were conducted to verify the control performance of both tasks, and the
expected results were obtained.
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