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Abstract: The measurement of model flutter data in hypersonic wind tunnel tests is crucial for the safety
design of aircraft. However, contact sensors yield a low measurement accuracy and are inconvenient to
use. Therefore, this study adopts the non-contact 3D vision measurement technology to measure the vibra-
tion of key points on the surface of a model during the test process for the model flutter analysis. The exist-
ing measurement systems can only be placed outside the window glass of the test section. Owing to the
limitation of the size of the window glass and the influence of the image distortion caused by the glass, the
measurement accuracy cannot meet the requirements for the flutter measurement of a hypersonic wind tun-

nel test model. Placing the measuring system in the test section is an effective approach to solve the above-
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mentioned problems. However, in the test process, the air pressure in the test section alternates sharply
between vacuum and normal pressure, with strong vibration; thus, the existing visual 3D measurement
systems cannot be placed in the test section. In this study, through the design of the sealing device and the
air floating shock absorber of the visual measurement system, the visual 3D measurement equipment, for
the first time, is placed on the platform in the test section of a 1 m hypersonic wind tunnel, and a self-cali-
bration algorithm based on the simultaneous solution of the key points of the model and the system parame-
ters is proposed to eliminate the measurement error caused by the environmental vibration in the test sec-
tion. The results indicate that in the measurement range of 1 m>X1 mX1 m, the camera resolution is
1 000X 1 000 pixels, and the measurement accuracy of the system can be greater than 0. 1 mm, thereby
meeting the requirements for the flutter measurement of a hypersonic wind tunnel test model.

Key words: visual measurement; hypersonic wind tunnel; flutter test; vibration damping device; self-cal-

ibration
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