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ABSTRACT

A new method for the simulation of the vehicle's interior road noise is proposed in the present

study. The road noise model can synthesize road noise of a vehicle for varying driving speed within

a range. In the proposed method, interior road noise is considered as a stochastic time-series, and is

modeled by a nonstationary parametric model via two steps. First, each interior road noise signal,

obtained from constant speed driving tests performed within a range of speed, is modeled as an au-

toregressive model whose parameters are estimated by using a standard method. Finally, the parame-

ters obtained for different driving speeds are interpolated based on the varying driving speed to yield

a time-varying autoregressive model. To model a full band road noise, audible frequency range is

divided into an octave band using a wavelet filter bank, and the road noise in each octave band is

modeled.
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Fig. 1 A parametric model for road noise simulation
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Fig. 2 Harmonic components(denoted by red and cy-
an) and the rest(denoted by gray) of a vehi-
cle's interior noise measured at the driver's
ear position when driving at a constant speed
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Fig. 3 Vehicle's interior noise measured at the driv-
er's ear position when running-up with WOT:
total noise(blue), sum of the engine harmonic
order components(gray)
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stage J

(a) Analysis filter bank

(b) Synthesis filter bank

Fig.4 An octave-band filter bank with J stages.
Figure is a reproduced version of Fig.3.8 in
M. Vetterli and J. Kovacevic"'”
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Fig. 5 Interpolated parameters as functions of vehicle
speed
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Fig. 8 Comparison of simulated road noise(gray) and
measured road noise(blue) for the condition
of a run-up test
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