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Shape Estimation of Thin Membrane Structure Based on Deep Learning Using Elastic Wave Propagation Data
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Shape measurement in orbit is one of the important technologies for future space mission that needs to control the shape of
membrane space structures with high accuracy. Photogrammetry is currently a major method of the measurement, but it is quite
difficult to take photos of large space structure in space. In this study, a novel shape estimation method is proposed that utilizes
elastic wave propagation on the membrane surface. The correlation between shape of the membrane structure and elastic wave
propagation data is evaluated by using deep learning. The proposed estimation model is verified using the dataset constructed by
the tension test and the elastic wave propagation experiment a small membrane structure.
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Fig. 2 Elastic wave propagation on the membrane surface.
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Fig.3 Proposed model architecture.
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Fig.4 Experimental setup.
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Fig.5 Membrane structure.
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Fig.6 Signal data and wavelet transform image.
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Table.2 Quantitative comparisons of GT and Recon.
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Fig.7 Comparisons of GT test data and Recon. test data.
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