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Deep learning modeling analysis method of frequency-domain data of
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Abstract: High accuracy aerodynamic measurement is key technology in shock wind tunnel tests. During force—
measuring tests a force-measuring system vibrates under impact excitation at the moment to start wind tunnel flow field
this vibration signal can’ t rapidly decay in shorter effective test time to cause coupling of inertial interference in output
signal of shock wind tunnel balance. Here based on deep learning technology data processing was performed for shock
wind tunnel balance signals in frequency domain and the convolution neural network modeling analysis was performed for
frequency domain characteristics of dynamic sample signals to eliminate inertial interference in force measurement signals.
In results analysis of frequency domain model training samples and validation samples large amplitude inertial vibration
interference of balance signals was eliminated to obtain the expected results and verify the effectiveness and reliability of
frequency domain modeling analysis method. In addition the error analysis for the processed results further verified that
the proposed method has larger engineering application value in data processing of shock wind tunnel balance.
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Tab.1 Results of CNN model with different convolution layers

FIN F" IN 8/% RSD/%
24 2.549 2.547 -0.08 0.94
64 2.549 2.506 -1.69 0.39
96 2.549 2.495 -2.12 0.29
1 24.64 96
CNN o 24
96
RSD 64,
CNN
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Tab.2 Results of CNN model with different epochsers

F/IN F*IN 8/% RSD/%
10 000 2.549 2.544 -0.20 2.19
50 000 2.549 2.516 -1.29 1.00
100 000  2.549 2.506 -1.69 0.39
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A A" RD/% RSD /%
RNN 0.102 6 0.103 1 0.49 16.49
CNN 0.102 6 0.101 2 -1.36 6.56
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Fig. 9  Comparison of tunnel balance signal data between CNN
frequency-domain model and RNN time-domain model .
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