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It is considered that this research presents the cross-field design
guidelines for large space lightweight structures and microwaves by (1) to (4).(1) Conditions for
reducing wrinkles in a membrane of the typical ultra-lightweight structure are found out.(2) As a
means of reducing wrinkles, we proposed and demonstrated an SMA antenna which works simultaneously
as a wrinkle-extending actuator and a self-monitor of the shape of itself using microwave.(3) In
order to mount a high-frequency communication system on an actual satellite, a design viewpoint that

should be took into consideration from the design stage are shown using actual examples.Those are
mutual interference between the structure and radio waves and mutual feedback. (4) It was shown that
the policy of controllin? the radio wave path by reconsidering the weight reduction of the patch
antenna as a dielectric placement problem could lead to a significant improvement in the gain value
of the antenna characteristics.
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