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Vector-Strain Transformation for Control and Analysis of Next-Generation
Deployable Structures
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With the increasing demand for telecommunication, renewable energy, and
disaster monitoring, high-altitude platform station with deployable wings, large wind tur%ines, and
space robot arms are expected to be developed. To develop these next-generation structures, which
have slender bodies with nearly 100 meters and undergo large deformation, deformation and deployment
control using a numerical model is necessary. The model should be based on variables that can be
measured in actual operation for the purpose of control. In this research, we proposed an innovative
modeling method based on strain variables, which are easy to measure in actual operation even when
large deformation occurs. The analysis performance of the proposed model was demonstrated through a
large wind tunnel experiment at the Institute of Fluid Science, Tohoku University.
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