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Abstract

This paper presents a the method for estimating the noise source contribution on the road noise of the
vehicle in a multiple input system where the input sources may be coherent with each other. By coherence
function method, it is found that the biggest part of the noise source in the road noise is generated by
structural vibration on the mechanical-acoustic transfer functions of vehicles. This analysis is modeled as four
input/single output system because the noise is generated with four wheels that mechanism of the road noise
is very complicated. The coherence function method is proved to be useful tool for identifying of noise source.
The overall levels of the interior noise be coherence function method are compared with those measured and
calculated by the frequency response function approach using mechanical excitation test. The experimental
results have shown a good agreement with the results calculated by the coherence function method when the
input sources are coherent strongly each other. The estimation of the road noise indicates that significant
coherent can be achieved in the vehicle interior noise.
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Fig. 4 C-weighted SPL of the driver’s ear position
under 80kph
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Table 1 The ordinary coherence function among the 4
wheel input signals

IZ;CZI) Vi Ve | ¥ 4 Vas | 7 |7 o
15.3 | 0.139 | 0.963 | 0.187 | 0.108 | 0.952 | 0.167
22.1 | 0.036 | 0.376 | 0.075 | 0.067 | 0.805 | 0.041
33.0 | 0.391 | 0.513 | 0.088 | 0.196 | 0.652 | 0.126
63.0 | 0.196 | 0.911 | 0.131 | 0.137 | 0.792 | 0.097
76.1 | 0.151 | 0.392 | 0.106 | 0.163 | 0.834 | 0.320
126.2 | 0.051 | 0.572 | 0.142 | 0.051 | 0.202 | 0.371
232.3 | 0.281 | 0.339 | 0.195 | 0.279 | 0.068 | 0.018

Table 2 The ordinary coherence function among input
and output signals

E;j; Viy Vay | 73 Vay
15.3 0.417 0.490 0.512 0.581
22.1 0.597 0.077 0.584 0.229
33.0 0.221 0.057 0.245 0.255
63.0 0.567 0.117 0.366 0.079
76.1 0.090 0.831 0.299 0.892
126.2 0.056 0.426 0.352 0.636
232.3 0.373 0.546 0.698 0.088

Table 3 The partial coherence function among input
and output signals

Z(Zl) 7’12y 7§2y~1 732y~1,2 7fy~1,2,3
15.3 0.581 0.664 0.124 0.367
22.1 0.597 0.336 0.523 0.281
33.0 0.255 0.237 0.251 0.707
63.0 0.167 0.631 0.016 0.243
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76.1 0.892 0.592 0.221 0.076
126.2 0.636 0.326 0.112 0.787
232.3 0.698 0.408 0.527 0.398

Table 4 The multiple coherence function at the target
frequencies

Func 2
. }/y:x
tion
Frq. 153 | 221 | 330 | 63.0 | 76.0 | 126.2 | 232.3
(Hz)
Val- 092 | 091 | 0.88 | 0.88 | 0.97 0.95 0.95
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Fig. 5 Comparison of integrated energy contribution to
the coherent output power spectrum

Table 5 Overall level contributions estimated by
coherence function approach

Overall level Output (dBC)

Measured level 86.4

Total level 86.3

jylzysyydf 83.9

Coherence

2
Functlon j}/ZylSyy-ldf 794

Jys?y»l,zsyy»l,de 77.3

J.yfy~1,2,38yy~1,2,3df 75.3
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