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Abstract

This paper conducts an in-depth study on an airbag noise reduction system, bed, and noise reduc-
tion method for airbag inflation and deflation. The system uses modules for noise signal acquisition,
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preprocessing, and analysis to monitor the noise generated during airbag inflation and deflation in
real time. It automatically reduces the inflation and deflation speeds during peak noise periods,
thereby significantly reducing noise. Meanwhile, the system adopts a multi-level noise reduction
design, including installing noise reduction components at the inflation and deflation ports and set-
ting up a sound-absorbing and insulating layer on the inner wall of the airbag, which further en-
hances the noise reduction effect. Experimental verification shows that at an inflation pressure of
0.05 MPa, the system reduces the noise peak from 58.7 dB to 38.2 dB, achieving a noise reduction
efficiency of 34.9%—nearly double that of traditional sound-insulating materials. Compared with
existing technologies, this system breaks through the limitations of single passive noise reduction.
Through the collaborative design of “active speed control + multi-level passive noise reduction”, it
achieves an optimized balance between noise reduction performance and functional efficiency,
providing a new paradigm for the silent design of smart home airbag products.
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Table 1. Comparison of noise reduction effects under different inflation pressures
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Table 2. Performance comparison between this system and existing technologies
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