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ABSTRACT

Aure’s tonality was considered as the sound metrics for the expression of the tonality of gear

whine sound in a previous research. It was failed to use the Aure’s tonality as a sound metric for

the tonal impression. Thus Aures’s tonality, was developed for tonal impression in previous research.

However, this metric did not express well the tonality of gear whine sound since the whine sound is

a non-stationary signal with frequency modulation and amplitude modulation. In this study, the new

method for the tonality evaluation for a non-stationary signal is presented. It is developed based on

the prominence ratio, tonality impression function, and lower threshold level. It improves the accu-

racy and reliability of the sound quality index being used for the sound quality evaluation of the

axle-gear whine sound.
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between Aures tonality and the mean re-
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T1 0.89659 -0.83823 0.00000
T2 0.67304 -0.97148 -0.42772

Table 3 Optimal values of control parameters of pro-
posed tonality model and its maximum cor-
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of participants for 85 axle-gear whine sounds
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Table 4 Optimal weights of connections of neurons
in the trained ANN for the development of
SUV axle-gear whine index

Weights of Weights | Threshold | Threshold
input layer of hidden | of input | of hidden
w' layer LW layer b' layer b’
-0.1377 -0.8495 -1.7024 -0.3772 -0.3627
-1.3814 0.9746 0.813 1.3513
1.0029 -1.4136 -0.7466 0.5466
1.2872 1.5981 -0.5906 1.4302
-2.4618 0.9091 0.3518 -2.2676
-1.6365 -3.909 0.2779 -4.288
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Table 5 Comparison of mean responses and sound
metrics among five sport utility vehicles(S1
Rexton(old), S2 Rexton(new), HI1

Tucsan, H2 : Santa Fe, H3 : Starex)
Model Mean SPL Loudness | Proposed
No. response (dBA) (Sone) tonality

S1 6.658 47.721 2.7702 0.08538
S2 7.81 44.795 2.7165 0.01239
H1 5.76 49.243 3.6305 0.02444
H2 6.906 48.3 3.5354 0.03675
H3 5.155 62.234 5.4353 0.2921
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Fig. 13 Contour map of developed sound quality in-
dex for SUV axle-gear whine sounds(S1:
Rexton(old), S2: Rexton(new), HI: Tucsan,
H2: Santa Fe, H3: Starex)
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