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Booming Index Development in a Passenger Car
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ABSTRACT

Booming sound is one of the most important interior sound of a passenger car. The conventional booming
noise research was focused on the reduction of the A-weighted sound pressure level. However A-weighted
sound pressure level can not give the whole story about the booming sound of a passenger car. In this paper,
we employed sound metric which is the subjective parameter used in psycoacoustics. According to recent
research results, the relation between sound metrics and subjective evaluation is very complex and has
nonlinear characteristics. In order to estimate this nonlinear relationship, artificial neural network theory has
been applied to derivation of sound quality index for booming sound of a passenger car.
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Fig.1 The process of making booming sound
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Table.1 Variables used in making booming signal

Time shift t; Amplitude Aj Time interval

(Center (Sound pressure | 27 /@,

frequency) level) (Frequency
bandwidth)

1(55Hz) 1.08(90dB) 1.54 (15Hz)

2.6(70Hz) 2.31(95dB) 2.06 (20Hz)

4.1(85Hz) 4.5(100d4B) 3.09 (30H2)

7.2(115Hz) 8.39(105dB) 4.12 (40Hz)

8.8(130Hz) 15.31(110dB)

10.3(145Hz)

11.9(160Hz)

13.4(175Hz)

15(190Hz)
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Fig.5 Relation between sound metrics and subjective
Evaluation
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Fig. 6 Schematic of neural network in one neuron
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Fig. 7 Schematic of mutilayer neural network
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