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BP neural network prediction of car interior sound quality

SHEN Xiu-min, ZUO Shu-guang, HE Lii-chang, ZHANG Shi-wei, LI Lin
(Clean Energy Automotive Engineering Center, Tongji University, Shanghai 201804)

Abstract: Based on the complexity and non-linear characteristics of car interior sound quality evaluation, the problem
about the application of BP neural network in car interior sound quality prediction is discussed. Combining the basic
principles and models with examples the complete implementation process is presented. The self-learning ability of this
prediction method is so strong that each connection weight could generate itself via network learning with a more
objective and accurate predicted result. Then BP neural network evaluation method is compared with the existing
prediction methods, and the conclusion shows that in interior vehicle subjective and objective noise evaluation, the
prediction effect of the former method is much better. To a large extent the method could be used to improve the
decision-making accuracy, which is of great importance to the evaluation, analysis and control of automotive noise
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nowadays.
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Table 1 Subjective and objective evaluation results of vehicle interior noise

HEAR S B WA e Wi JE& RBUE LK E FiahE A P
1 2.79 24.029 0.7578 0.5762 0.1892 60.8
2 3.22 19.486 0.7934 0.5647 0.1972 55.6
3 3.59 30.155 0.8703 0.4857 0.2078 63
4 4.07 250855 0.7819 0.4625 0.2183 63.8
5 4.54 27.401 0.9862 0.6318 0.2674 57.7
6 4.63 18.301 0.9659 0.6931 0.3007 59.4
7 4.97 25.972 0.8984 0.6097 0.2894 61.6
8 5.55 17.415 0.9546 0.4719 0.3414 57.8
9 5.7 20.58 0.9803 0.8335 0.3667 56.4
10 5.99 22.302 0.9863 0.5467 0.3736 55.8
11 6.36 30.367 0.9345 1.2046 0.3934 73.3
12 6.55 32.134 0.8867 1.1753 0.4308 60.6
13 7.02 29.896 0.9785 1.282 0.4563 58.7
14 7.37 35.605 0.9578 1.478 0.5567 78.2
15 7.5 33.232 0.9809 0.9728 0.5707 66.4
16 7.72 38.229 1.0778 1.6523 0.4955 66.6
17 8.01 36.423 1.0676 1.5045 0.5212 75.1
18 8.24 39.672 0.9651 0.8231 0.4896 753
19 8.36 44.503 0.9906 1.256 0.5033 71.1
20 8.61 42.764 1.1082 1.4974 0.4735 65.4
21 8.81 41.885 0.9537 1.7023 0.5364 63.9
22 9.32 41.223 0.9641 1.0811 0.4744 72.7
23 9.97 36.506 1.0763 0.8019 0.5309 65.1
24 10.25 45.067 1.1875 1.867 0.3896 71.1
25 10.86 38.869 1.1034 1.7631 0.4186 66.5
26 11.38 51.893 1.2357 2.1764 0.2038 71.7
27 11.83 43.079 1.2045 1.6637 0.2767 74.7
28 12.14 44.357 1.097 2.1024 0.3871 72.2
29 12.082 52.859 1.0706 1.2736 0.3483 75.9
30 13.09 53.069 1.0326 1.4339 0.1822 75.4
31 13.27 54.29 1.0781 1.5348 0.2344 76.5
32 14.91 49.4 1.3116 2.0941 0.2391 73.4
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Table 2 Correlation between subjective and objective evaluations
of vehicle sound quality
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Table 3 Comparison between prediction results of BP neural
network and multiple linear regression models
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23 9.97 9.45 5.21 8.96 11.25
24 10.25 9.63 6.04 11.71 12.45
25 10.86 9.92 8.65 9.68 12.16
26 11.38 10.63 6.56 13.48 15.56
27 11.83 10.90 7.85 11.51 2.74
28 12.14 11.13 8.31 10.64 14.13
29 12.082 11.76 2.62 11.94 1.15
30 13.09 12.38 5.41 11.59 12.95
31 13.27 12.40 6.52 12.29 7.99
32 14.91 14.24 4.50 13.80 8.03

3 3 GRSl BT ) BP iz i
ZERIN R 1 ) 21~32 S REAHEAT TN 2 5 73 2
frr4h R ECACPEAR, BT PR AR IR ZE AR ALE 10%
(RIS Y 2 0 e e AR R S
RZEVLTEIE 10% 2 IR ZE R AT 42%, FLELT 45
RIRZEPANBON, BTN SR A AL, BP £t
Y FRIRSEURS B8 i T 2 TR ME IR . iy H. BP 45
ME B BATE 2GRN RE, T DO LAl AR 2 e
S, AEFTAE, JF HRRE AT A



268 R S S N 2009 4F
(4] BRil, TR, T BTN 4R 0 R U BN, YA
N TFE, 2002; 24(6): 508-510.
6 4w

JLT BP MR 4% K4 A I A BTN T LA
FISEZ MmN E, BT E IR, Wl le
SEPEBAMIE P EE, W] DA AR5 i T A £ 1)
RN R B, ]I T 4G RS AR S 2 e [
FRAAHLCRS B R . i, A 25
KA, W LG SRS AL O SRS, S
DU N P b SN AR B 2854 o AR SCRT ST R 74 P e
PR T BP A28 9 28 SRR AN (E ] Ay 7 phy e
PR b KT S — 5 (e R, R e
T AR SO SR A P W P R i 5 TG A TR (Y T A T
P

ELOR N T2 190 246 R 0% ik R 7 iy S Sy T
(AN ), (HATAAAEVEZ A, P ade B ST
AN TR AR AN R AR KRR 1 52 i 5 o 0 190 4 A AR
2 PERE . MR JREL RS R e o g il
S W A I 2% 1K) 27 3T RE 7 AN 27 30 2004 LUK B ] fi
RFEASTRZEHOR I SEMAAE, _E 3R o) U E SR P AT A
TPt

2 % X M

[1] Blauert J. Aesthetic and cognitive aspects of noise engineering[C].
Proc. InterNoise’86, CambidgeMA, 1986, 1: 3-14.

[2] SchneiderMatthias, Wilhelm Michael. Development of vehicle
sound quality2targets and methods[A]. //SAE International[C].
971-976.

[3] HeinrichsBoddenM. Sound quality evaluation of interior vehicle
noise using an efficient psychoacoustic method[A]. //Proc of
Euronoise 98[C]. 1998.

DUAN Min, WANG Yansong, SHI Jing. Prediction of the noise
in engine based on neural network[J]. Automotive Engineering,
2002, 24(6): 508-510.

[S] WEN Xin. MATLAB network:
application[M]. Beijing: Science Press, 2003(in Chinese).

[6]  XUZEEh. = Py Wi 7 SRR A3 BT b5 O Y E B4 IR S [D].
MR, 2007.
LIU Zongwei. Research on model analysis and adaptive active

neural simulation and

control for sound quality of vehicle interior noise[D]. Jilin
University, 2007.
[7] CEREGERTER L. EMEIIR S MATLA 7 5¢8iM]. b
B H b H R, 2005.
R&D center of Feisi IT products. Neural network Theory and
MATLAB 7 realization[M]. Beijing: Electronics Industry Press,
2005.
[8] ERM, RAPE, BEAM. ST AR MR TN I]. =
). M 512 W1.2002; 22(2): 820-825.
WANG Lingmin, SONG Xigeng, XUE Dongxin. Performance
prediction for stirling engine using neural network[J]. Journal of
Vibration, Measurement & Diagnosis, 2002, 22(2): 820-825.
[9] R5k, BReei®, XU, B BP Aha Moo Bess liimikigk ). Kk
BT K 222544k, 2001, 41(1): 9-15.
WU Weil, CHEN Wei-giang, LIU Bo. Prediction of ups and
downs of stock market by BP neural networks[J]. Journal of Dalian
University of Technology, 2001, 41(1): 9-15.
[10] WIS, ALEFE. HeT BP ML I Ny U A kTR I]. b4
BTR 224 AR BEEARR), 2008, 22(5): 26-29.
CAO Shumin, DU Qingling. Human resources demond forecast
based on back-propagation netural network[J]. Journal of
shandong University of Technology(Natural Science Edition),
2008, 22(5): 26-29.
FEUSTE, ALk BP 94 E Al A B e i B B E 1], B
REZEAR(E B TR, 2004, 26(4): 139-142.
CHENG Yufei, NIE Guihua. Study of the application of BP
network to business administration[J]. Journal of Wuhan
Automotive Polytechnic University, 2004, 26(4): 139-142.
[12] Neural Network Toolbox. Math Work, 2007.

[11



