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ABSTRACT

Since human listening is very sensitive to sound, for evaluating of a sound quality is required.
Therefore, in the analysis for each situation, the sound evaluation is composed with sound quality
factor. My researchers spends their effort to make a more reliable and more accurate of sound in
term of sound quality index for various system noise. The previous methods to evaluation of the
SQ about vehicle interior noise are linear regression analysis of subjective SQ metrics by statistics
and the estimation of the subjective SQ values by neural network. But these are highly dependent
on jury test and have many difficulties due to various environmental factors. So, to reduce jury
test weight, we suggested a new method using Mahalanobis distance for SQ evaluation. Threrefore,
in this study Mahalanobis distance for the vehicle interior noise was derived using the objective
SQ except jury test. Finnaly, the results of the SQ evaluation was analyzed discrimination between

reference and abnormal group.
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Sharpness (acum) Zy
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Table 2 The character data of reference

w, | 552 | 967 | 109 | 0457 | 00308
w, | 527 | 844 | LI7 | 0295 | 0.0362
w, | 614 | 156 | 156 | L14 | 00336
w, | 599 | 133 | 109 | L02 | 0035
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Table 3 The stand dization ‘data of reference group

-0.976

-0.825

2497

Table4 The correlation matrix

0.984

— N

V4
V4

ul

u, -1.750 | ~1.4060 | 0.0249 | -1.5351 | 0.8005 5 0.984 1 0.524 0.958 | -0.149
Z, 0.399 | 0524 1 0.328 | -0.095

U, 1.6063 1.97 2.359 1.3215 | -0.054 Z, 0.981 0.958 0.328 1 -0.132

u, 0.9956 | 0.8883 | -0.454 | 0.915 | 0.5702 Z, -0.172 | -0.149 | -0.095 | -0.132 1
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Table 6 The character data and Mahalanobis dis-
tance of abnormal

12.16

A 695 | 274

580 | 117 0.856

2 2ol mol BUF Puo] FaAuYc

AR 7 B RS B4R BHAR
o Wlng W Atdes 2 e JEhiT. &
%, whgehnl s AE ANGRA FHE AR
5479 JBBAS 53 2 5HA% 4 AR
HASE WHoE i Asg stz A
A7 $ANFZ BT 4 A

4. 2 B

£ ohgehenl s A 79 3 A%
4 Wkl 483 §848 A
MAsI] EAQlzte] AE EXS
193, 4% 189 MDS} vl
84 W PEg ALAYS

B4 $AARY olg3id

24 71§32 B7t Wl

ol44 MDE A
@ gHoz N2e o4

HeHe Age A
23 Wle Fage
RARE B 2L AU Ardr,

of ERANE ANEe], TURTH 1A
o $3 Ft A%e M9 HEE Fol 43 AR
o £l YF $FL ek 5 9T, Foz A
A g Nl %89 $AWA oz s
e,

O

(1) Park, S. G., 2007, “Construction and Compar-
ison of Sound Quality Index for the Vehicle HVAC
System Using Regression Model
Network Model,” MD. Thesis, Department of
Mechanical Engineering, Hanyang University, Seoul,
Korea.

(2) Park, D. C. and Chung, S. G., 2002, “A Study
of Sound Quality Development of the Vehicles”,
Transactions of the Korean Society for Noise and

and Neural

60/t=2 8 E3Es =

uf d 8-

=8/A18 8 A 13, 20083

o)z d-2 A5

Vibration Engineering, Vol. 12, No. 5, pp. 342~349.

(3) lee, Y. Y, Park, S. G. and Oh, J. E,, 2007,
“A Study on Vibration Transfer Path Identification
of Vehicle Driver's Position by Multi-dimensional
Spectral Analysis”, Transactions of the Korean
Society for Noise and Vibration Engineering, Vol.
17, No. 8, pp. 741~746.

(4) Zwicker, E. and Fastl, H, 1999, “Psycho-
acoustics : Facts and Models”, Springer 2"Edition.

(5) Hwang, D. K., 2005, “The Coherent Analysis
Improvement of Sound Quality for an
HVAC wusing Multiple Dimensional
Spectral Analysis’, M.D. Thesis, Department of
Mechanical Engineering, Hanyang University, Seoul,
Korea, pp. 29~44.

(6) Hashimoto, T., 2001, “Sound Quality Study
and its Application to Car Interior and Exterior
Noise”, Proceedings of the KSNVE Spring Annual
Conference, pp. 19~26.

(7) Hur, D. J,, Cho, Y., Kim, H. S, Lee, K. S. and
Park, T. W. 2000, “Model Development and
Analysis of the Car Interior Sound Quality”,
Transactions of the Korean Society for Noise and
Vibration Engineering, Vol. 10, No. 2, pp. 254~260.

8 Gu, J. H, Lee, S. K, Kim, J. R and Lee, E.
Y., 2004, “A Study on Development of Sound
Quality Index of a Refrigerator Based on Human
Sensibility Engineering”, Transactions of the Korean
Society for Noise and Vibration Engineering, Vol.
14, No. 11, pp. 1195~1202.

(9) Taguchi, G. and Chowdhury, S., 2000, “The
Mahalanobis—Taguchi System”, John Wiley & Sons,
Inc., New York.

(10) Taguchi, G. and Jugulum, R., 2002, “The
Mahalanobis-Taguchi  Strategy A Pattern,
Technology System”, John Wiley & Sons, Inc., New
York, Chap. 1~3.

(IDKS A 1SO 5128, 2004,
Measurement of Noise Inside Motor Vehicles”.

(12) Douglas C. Montgometry, 2001, “Introduction
to Linear Regression Analysis”, John Wiley & Sons,
Inc., New York, pp. 13~162.

and
automotive

“Acoustics-



