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Motion Estimation of Membrane Space Structures Using Sparse Mode Selection

IR - (LR TE S
Miyazaki-Yamazaki Laboratory
AT E A
Kento Maeda

In recent years, solar sails with light weight and high acceleration capability based on photon propulsion are gaining attention in
deep space exploration missions. Lightweight and flexible membrane is easy to change shape. By accurately estimating the shape
of the membrane, it is thought that the time loss of navigation in deep space exploration can be reduced without affecting the
propulsion performance. However, there are restrictions on the arrangement of cameras and sensors for grasping the shape of the
membrane on orbit, and there are time and space deficits in the measured data. A research to estimate exercise from data simulating
such missing data was conducted, but as the data loss rate increases, the estimation accuracy gets worse. In this paper, discuss the
reasons for the deterioration of the estimation accuracy, propose a method to improve the estimation accuracy, and compare with

the previous research.
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Item Value
Center hub
Initial angular velocity 18.85[rad/s]
Radius 0.0225[m]

Initial nutation angle 1.803[deg.]
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Cable
Young's modulus 3.0[GPq]
Cross section 1.0x10%[m]
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