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ABSTRACT

This paper presents the correlation between psychological and physiological acoustics for the auto-

motive sound. The research purpose of this paper is to evaluate the sound quality of turn-signal

sound of a passenger car based EEG signal. The previous method for the objective evaluation of

sound quality is to use sound metrics based on psychological acoustics. This method uses not only

psychological acoustics but also physiological acoustics. For this work, the sounds of 7 premium pas-

senger cars are recorded and evaluated subjectively by 30 persons. The correlation between this sub-

jective rating and sound metrics is calculated based on psychological acoustics. Finally the correlation

between the subjective rating and the EEG signal measured on the brain is also calculated.

Throughout these results the new evaluation system for the sound quality on interior sound of a pas-

senger car has been developed based on bio-signal.
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Fig. 5 Standard position for the placement of EEG
electrodes
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Table 1 Correlation alpha wave between subjective
for 7 car sounds

Vehicle| A B C D 18 F G |Corr
Subject | 6.629[7.546|7.601|6.111|7.655|7.542|5.906
Ch 1 |0.355(0.375(0.337{0.337]0.371{0.401|0.323 |0.699
Ch 2 |0.364|0.380{0.354|0.345]0.367|0.410|0.332 |0.705
Ch 3 |0.381/0.386{0.391{0.345]0.418{0.3980.349 (0.910
Ch 4 |0.356|0.382(0.356(0.352{0.376|0.401|0.334 |0.774
Ch 5 |0.316(0.3240.340|0.3270.364|0.346| 0.322 |0.645
Ch 6 |0.269/0.288(0.271{0.2780.302{0.310|0.260 |0.691
Ch 7 |0.460|0.464 [0.476|0.43410.454|0.423|0.398 |0.631
Ch 8 |0.427(0.41410.439|0.391{0.426|0.473|0.394 (0.714
Avg. [0.366(0.377|0.371|0.351]0.385|0.395(0.339(0.899
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