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Development and Application for Identification of Sound Source Using Inverse Method for Road Noise
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ABSTRACT

A method of analyzing the sound source
identification has been studied in an attempt to enhance
road noise performance. In order to reduce the cabin
noise level originating in mid-frequency structure-borne
noise, it is necessary to identify the sound radiating
panels that contribute to the sound pressure level. The
research discussed in this paper identified the sound
sources using the interior cavity sound pressure levels
under vehicle operational condition and the acoustic
transfer functions with a loudness speaker placed on the
each panel adjacent to the cavity on test bench. To
prevent the accuracy of source identification from being
affected by errors in measurements, the inverse matrices
of acoustic transfer functions was not employed. As a
result of the vehicle tests, it is verified that the method
enable to predict the reconstruct cabin noise level from
100 to 600 Hz with a reliable accuracy.
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Fig. 2 Frequency response of acoustical power
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Fig. 3 Artificial excitation: actual loudspeaker power
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Fig. 4 Identified power radiation of each panel

Fig. 5 Definition of loudspeaker setup
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Fig. 6 Definition of microphone setup

Table 1 Definition of areas in passenger
compartment for measurement

ID Surface

1 FDL Front Door Left

2 FDR Front Door Right

3 RDL Rear Door Left

4 RDR Rear Door Right

5 | WSFL | Windscreen Front Left

6 | WSFR | Windscreen Front Right

7 PSL Parcel Shelf Left

8 PSR Parcel Shelf Right

9 IPL Instrument Panel Left
10 IPR Instrument Panel Right
11 FFL Front Floor Left (+Dash lower left)
12 FFR Front Floor Right (+Dash lower right)
13 | HLFT | Head Liner Front
14 | HLRR | Head Liner Rear
15 RFL Rear Floor Left (+Under Front Seat Left)
16 RFR Rear Floor Right (+Under Front Seat Right)
17 RSL Rear Seat Left
18 RSR Rear Seat Right
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Fig. 7 Comparison of reconstruction and measurement
(Rough rollers 44-56 km/h)
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Fig. 8 Comparison of reconstruction and measurement
(Smooth rollers 54-66 km/h)
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Fig. 9 Contribution of each area to sound pressure
at frequency band 237 Hz
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Fig. 10 Summary of area contribution at frequency
band 237 Hz
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Fig. 11 Comparison of sound pressure with and
without insulation (Rough rollers - 50 km/h)
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Fig. 12 Comparison of sound pressure with and
without insulation (on road - 50 km/h)
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