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Research for High Sound Quality for a Passenger Car

7 el e A Eweo] A W B Aeeoo] 7 Feew
Tae-Gyu Kim, Sung-Jong Kim, Sang-Kwon Lee, Dong-Chul Park and Kyung-Hoon Lee

(2009 7€ 209 A ; 20099 10¥€ 229 AAleka)

Key Words : Sound Quality(=-3), Luxury Car(ZLFX}), Jury Test(*d =7}, Psycho-acoustics(3 2]23F), Sound
Quality Metrics(+2 24), Multiple Regression(t}% 3] #&4]), Correlation(’d31)

ABSTRACT

Future luxury car must satisfy the improvement of the luxury sound quality on the vehicle interior
noise. Previously, we have analyzed vehicle interior noise by dB(A) based analysis. However, dB(A) has
very little to do with the psychological satisfaction of the consumers. People want a sound that is
characteristic and refined not a sound that is quiet and common. Subjective test were conducted to
determine the relationship between subject’s responses and calculated metric values. People choose the
most luxury sound among the various vehicle interior noise. And the purpose of this study is that we
understand the metrics which constitute the luxury vehicle sound. We have analyzed vehicle interior noise
by using the statistical analysis such as multiple regression method and correlation method. And we
organized the index of the luxury sound quality.
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Table 1 Average of jury test
60 kph | 100 kph | Turn signal Sun roof | Door lock | 2wot C1 | 3wot C1 | 2wot C2 | 3wot C2
Car 01 | 6.3265 | 6.8726 6.6291 6.9021 7.7181 7.3123 7.0928 7.8561 7.6928
Car 02 | 7.3552 7.4514 7.5455 6.7166 7.4514 7.2958 6.6010 8.0526 8.0928
Car 03 | 7.0166 7.2904 7.6013 7.0543 6.1053 7.1070 7.6211 7.4593 6.4010
Car 04 | 7.1866 6.9254 6.1112 6.9864 6.4151 7.5515 7.6144 7.5927 7.9787
Car 05 | 6.5616 | 5.9847 7.6545 5.7723 6.3206 7.7020 8.2593 7.2896 6.4144
Car 06 | 8.2227 | 8.1886 7.5416 7.5501 7.8170 8.2118 8.3943 5.9971 7.7598
Car 07 | 7.6349 | 7.6609 5.9060 8.3474 7.5961 6.6799 7.5856 6.7671 6.6498
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Fig. 3 Flow-chart of K-means cluster analysis
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Table 2 The correlation of soundmetrics for sun roof

Zwicker | Sharpness |Roughness [Fluct_strength
Zwicker 1 - - -
Sharpness | 0.6120 1 - -
Roughness | 0.3728 | 0.5546 1 -
Fluct_strengthl 0.5363 | 0.8924 0.3896 1
Correlation = -0.88464
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