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Hypersonic wind tunnel aerodynamic identification method considering
noise suppression

MA Guilin, LI Shichao, GAO Hongli, WANG Qinchao, WU Guang, DUAN Zhiqin

(College of Astronautics, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: There are still many problems in load identification of non-stationary signals of full-size
model test in wind tunnel test. A full scale model test of non-stationary signal load identification was
proposed based on a deep residual shrinkage network (DRSN) deep learning technology of intelligent load
identification method. This method extracted load system output data of aerodynamic force and inertial
force and noise characteristics by deep learning, through attention mechanism it obtained data access
threshold for each group, then the soft threshold function was used to filter the characteristics and reduce
the noise. The inertial force component in the response signal of the force measurement system was
identified and eliminated effectively, so as to realize the identification of acrodynamic load. In the test and
verification, the identification accuracy of the mean value method was above 85%, and that of the DRSN
model was above 94%, proving that the DRSN model can effectively reduce the interference of noise and
inertia force on the load identification. It presented the characteristics of high accuracy and good reliability

for the load identification of non-stationary signals.
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Fig. 16 Training process
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Fig. 17 Training results
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Table 2 Comparison of test results
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