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Reconstruction of sound field in aircraft cabin based on

sound pressure matching method
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Abstract: Reconstructing the sound field environment inside the aircraft cabin during actual flight in a laboratory environment can
provide a means for analyzing the acoustic environment inside the aircraft cabin, subjective evaluation, and noise reduction design.
Based on the principle of sound pressure matching, this paper adopts a regularization method based on the L-curve method to solve
the problem of inverse transformation of ill conditioned matrices. The effectiveness of the method in solving ill conditioned prob-
lems and improving reconstruction accuracy is demonstrated through simulation examples. Independently designed and built an air-
craft cabin sound field reconstruction system. Conduct flight tests on transport aircraft, measure the noise at the pilot’s ear position
under typical flight conditions, and use it as the target sound field. By using the sound pressure matching method, the full flight pro-
file sound field reconstruction was achieved through the aircraft cabin sound field reconstruction system. Through sound field recon-
struction experiments and subjective evaluation experiments, it shows that the reconstruction error in each frequency band of the
one-third octave band is within 3 dB (A), and the subjective auditory fidelity and restoration are relatively high, providing support

for subsequent analysis and subjective evaluation of the aircraft cabin acoustic environment.
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Fig.1 Calculation of electroacoustic transfer function
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