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Measurement accuracy evaluation of Deployable Membrane Structures by Stereo Vision Method &
Reconstruct a Measurement Missing Data by Proper Orthogonal Decomposition
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Currently, membranous structure has deployed on the orbit. Membranous structure deployment is measured using camera. Stereo
method is One of the measurement technique using the camera. Stereo method is obtained a wide range of measurement data.
However, Stereo method might not be obtained accurately by measurement error and missing data. In this paper, it has written about

reconstruct a missing data and evaluation of measuring accuracy
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Table 1GoPro Hero4 black Edition Various elements

Resolution[p] Shooting speed|fps]  Field of view
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Figure 3 Experimental layout drawing
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Figure 4 Chessboard and measurement point number
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Figure 5 Depth of Measurement surface at L=13[mm]

Table 2 average error and standard deviation

Migration length Average error Standard deviation

13 0.913 1.050
26 0.012 0.909
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Figure 7 normal distribution
Table 3 average error and standard deviation

Migration length Average error Standard deviation

13 0.972 0.8370
26 -0.013 0.8552
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Figure 9 Experimental layout drawing& Membrane
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Table 4 Vacuum chamber inaccuracy [mm] 2.16 3.70 13.7

Material SUS304 mean error [mm) 0.76 1.74 7.12

Ultimate vacuum|Pa 10°° X,Y,Z ShOKIET— X OFHEGAAT, X, Y i, R

Size[mm] diameter1800x height1000 LA 2mm]PA FIZHSiT= 23, ARV ET A GRS
Table 5 Camera HDK-CX535 D) DOIET—F W5 1 AT v 7 TENETEN - E R~ )

Part number HDK-CX535 Y, X il 414[mm), V8l 1.38[mm] Th o7,

Maximum shooting speedfps] | 60

Angle of view|degree] Horizontal 75 Vertical 48.2
Optical zoom|[times| 30

Table 6 Experiment condition
Vacuum chamber’s pressure[Pa] 0.13
Rotational speed|rpm] 24
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Figure 10 Exact date & Estimate date(X, Y coordinates)
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Figure 11 Exact date & Estimate date(Z coordinates)
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