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Annoyance Suppression and Evaluation of Aircraft Cabin Noise
Based on Audio Injection Approach

YE Rui, CHEN Kean, YAN Liang , TIAN Xuhua

( School of Marine Science and Technology, Northwestern Polytechnical University,
Xi’an 710072, China)

Abstract : Aircraft cabin noise is annoying and affects the comfort of passengers. Traditional aircraft cabin noise
control mainly includes passive and active noise control methods, both of them belong to the “subtraction” strategy aiming
at sound energy reduction. Such a strategy has several drawbacks such as high cost, difficulty in implementation, and limited
performance effect. In this paper, an “addition” strategy based on auditory perception, called audio injection approach, is
proposed and adopted to reduce the annoyance of aircraft cabin noise. Firstly, the adjustable sound, which is capable to
reduce the annoyance of cabin noise, are chosen and injected to the cabin noise. Then additional parameter control of the
injected adjustable sound is conducted to enhance the annoyance suppression effect. The subjective experiment results show
that the audio injection approach can effectively reduce the annoyance of cabin noise and the optimal SNR is +9 dB.
Changing the bandwidth overlap rate J of wind sound and cabin noise cannot improve the suppression performance of wind
sound. However, when the power spectrum slope of wind sound is changed to —3 dB/octave, the suppression performance of
wind sound to the annoyance of the cabin noise is significant.

Key words : acoustics; audio injection method; sound masking; aircraft cabin noise; annoyance; slope of power
spectrum
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