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Abstract

Results of research on large-scale, flexible space structures are reported. In this study, it is aimed to develop
a lightweight inflatable structure by applying the thermoplastic composite. An inflatable tube is manufactured
using a newly developed bandle of the thermoplastic composite. Through some experiments, the feasibility of
its stowing, development, and rigidization are demonstrated. An innovative control system is also developed
for the structural control of large and flexible structures. To accommodate the structural vibration of a very
long period, the control system uses the fiber Bragg grating to measure the strain of the structure, and the
piezo actuators to cancel the structural deformation. Architectures of distributed control systems are also
discussed. Through experiments, the effectiveness of the control system is clearly demonstrated. Because
these are promising fundamental technologies for the future spacecraft, it is important to continue the research
and development and to have opportunities of space demonstration in the near future.
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Fig. 2 Description of
Inflatable Tube

Fig. 3 Rigidized
Inflatable Tube
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(a) Centralized Control System (b) Distributed Control System
Fig. 5 Control System Architecture
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Fig. 8 Experimental Result of Vibration

e CE T, Control using Fiber Bragg Grating Sensor
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Fig. 9 Experimental Result of Vibration
Control by Distributed Control System
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