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Single-double mixed stereo vision method for bending and twisting
deformation fast measurement in wind tunnel

2

Gong Chunyuan'? ,Hu Yuchao"?, Liang Jin"*, Liu Jiale'*,Zhu Jiajun"

(1. School of Mechanical Engineering, Xi'an Jiaotong University, Xi'an 710049, China;
2. State Key Laboratory for Manufacturing Systems Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Due to the impact of high-speed airflow impact under complex operating conditions in the wind tunnel, the wing produces
dynamic bending and twisting deformation. This article proposes a fast measurement method that uses a single-double mixed stereo vision
method, which can achieve the bending and twisting deformation measurement of the wing in the wind tunnel by using fluorescent
markers. Firstly, the layout and computing model of the wing’s bending and twisting deformation is proposed. Then, a camera coordinate
system is established to calibrate cameras based on the relative relationship of the wind tunnel coordinate system and the aircraft model’
s own coordinate system. Finally, a single camera 3D reconstruction model is constructed according to the wing points with known Y-axial
constraints. Therefore, the dynamic bending and twisting deformation can be calculated under blowing condition. This method can realize
the fast dynamic measurement of the wing bending and twisting deformation by establishing a special layout of dynamic wing deformation
system. Based on the initial position of the aircraft model, the average error of the obtained twisting angle is 0. 228 °. It can effectively
solve the problems of reconstruction with high frame rate in binocular cameras and provide data support for optimizing the design
parameters in aircraft.
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Fig. 1 Bending and twisting deformation in aircraft
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Fig.2 Relative position between model and camera

in wind tunnel
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Fig.3 Calibration of wind tunnel coordinate system
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Fig.4 The measurement results of mark points
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Fig. 5 High precision biaxial turntable
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Table 1 The calculated vector and angle in X-axis of
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Fig. 6  Fluorescent mark and cross section locations
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Fig.7 The result of bending and twisting deformation
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