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Sound Quality Analysis for Axle-Gear Whine Sound

AT - Ol AT -

o .
rEG**

21 = *Kk*k
2SS A

Tae-Gyu Kim, Sang-Kwon Lee, Yun-Kyoung Jo and Jong-Youn Kim

Key Words : Axle(24<), Sound Quality (%), Sound Quality Metrics(= 2 2.4), Artificial Neural Network(X17 3] 2 ),
Psychoacoustics(4] 2] &-3F), SUV(Sport Utility Vehicle)

ABSTRACT

A gear whine sound due to the axle system is one of the most important sound qualities in a sport utility vehicle (SUV). In the

previous research about the gear whine sound, it was known that it is difficult to evaluate the gear whine sound objectively by using

the only A-weighted sound pressure level because of the masking effect. In this paper, for the objective evaluation of the axle-gear

whine sound, the characteristics of the axle-gear whine sound is at the first investigated based on the synthetic sound technology and

the new objective evaluation method for the axle-gear whine sound is developed by using the sound metrics, which is the

psychoacoustics parameters, and the artificial neural network (ANN) used for the modeling of the correlation between objective

evaluation and subjective evaluation.
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Fig .4 The process of making the axle order sweep signal
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Table 1 Variables used in making axle gear whine signal

Time shift ti Amplitude Duration

(center frequency) Aj Ti =1/ Qk
Time interval

3.50s(200.35Hz) 0.75Pa(54dB) 6.05s(70Hz)
10.265(373.75Hz) 1.2657Pa(57dB) 6.485(75Hz)
17.125(453.12Hz) 1.9941Pa(60dB) 6.915(80Hz)
23.965(532.38Hz) 3.0230Pa(63dB) 7.35s(85Hz)
10.26s and 23.96s
(373.75HzAnd
532.38Hz)
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Table 2 The organization of the evaluation grades

Grade | Evaluation mark | Grade | Evaluation mark
4 Unacceptable 7 medium
5 Borderline 8 Good
6 Fair 9 Excellent
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Table 3 The correlation of soundmetrics

dB(A) Loudness Al
dB(A) 1.00
Loudness 0.98 1.00
Al -0.93 -0.97 1.00
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Fig. 7 Correlation between subjective evaluation and
neural network output.
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Fig. 8 Correlation between subjective evaluation and
neural network output for testing data.
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Fig. 9 Comparison subjective evaluation with neural
network output for validation data.
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