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Semantic description and analysis of noise characteristics in auditory perception
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Abstract: Noise semantic description based on auditory perception is a basic problem of product sound
quality research. Previous studies have not linked the semantic description with specific information such
as noise source, spectrum characteristics and product operation status. Therefore, this paper carried out
three subjective evaluation experiments on three groups of typical noise: aircraft cabin noise, vehicle noise
and air purifier noise, described the semantic space of three groups of noise through multi-dimensional scale
analysis and principal component analysis, and systematically analyzed the descriptors of different types of
noise, at the same time, the relationship between descriptors and physical properties of noise is explained. It
is found that: aircraft cabin noise, vehicle noise and air purifier noise can be described by 4-D, 4-D and 3-D
semantic space. Different types of noise have commonness and individuality in semantic description. The main
dimensions for the three groups of noise are related to the sense of noisy, and the individual descriptors of
noise are closely related to the physical properties of their sound sources. When modeling and applying sound
quality, the effects of noise commonness and individuality descriptors on auditory perception should be consid-

ered at the same time, and targeted measures should be taken to further improve the sound quality of products.
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In this paper, the semantic description and analysis of noise characteristics are carried out from the perspective

of auditory perception. The results can provide help for the research of product sound quality and noise control.

Keywords: Sound quality; Subjective evaluation; Semantic space; Auditory perception
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tual characteristics of three different types
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Table 2 Description of experimental sound samples
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Table 6 Noise auditory descriptors
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Fig. 1 Gravel figure of different types of noise
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Table 7 The relationship between the

number of principal components and the

cumulative contribution rate of different

types of noise
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Table 8 The relationship between principal components and descriptors

of different types of noise
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Table 9 Semantic spatial dimension of noise and its physical interpretation
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