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Abstract: Aiming at the impact of supersonic aircraft sonic boom on indoor occupants, this paper establishes a data—driven

prediction model of indoor annoyance induced by supersonic aircraft sonic boom. Firstly, based on the sonic
boom experimental data (including signal records and subjective evaluation results) of the National Aeronau-
tics and Space Administration (NASA), an objective index matrix covering both physical and psychological di-
mensions is extracted. Then, the multi —layer perceptron regression model is used to construct the prediction
model, and the contribution of the objective indices is analyzed in combination with the Shapley additive expla-
nations (SHAP) values. The evaluation results demonstrate that the proposed model can effectively capture the
nonlinear relationship between sonic boom characteristics and subjective annoyance evaluation, which provides
theoretical support for aircraft noise reduction and optimization design. Quantitative results indicate that loudness
and overpressure act as major positive factors, while rise time and clarity index are negative factors. The data—
driven method enables accurate and rapid prediction and evaluation of indoor annoyance induced by sonic boom,

thereby laying a solid data foundation for the future development of supersonic aircraft.
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Fig.1 NASA sonic boom experimental data
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Tab.1 The sample information of the input sonic boom dataset
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Fig.2 The plot of the change in the loss function
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Fig.3 Regression analysis of predicted output value and actual output

value
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Fig.5 Importance ranking of influencing factors
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Fig.6 Effect of input variables on indoor annoyance
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Fig.8 A force plot of the influence of input variables on indoor annoyance
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