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Measurement of Reverberation Times in the Compartment of Vehicles
Using Wavelet Filter Bank
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ABSTRACT

A number of researchers” have attempted to measure the reverberation time of a passenger car,

but the reverberation time of passenger car is too short to measure with the traditional band pass

.filter. And if the reverberation time is very short, the product of the reverberation time (T) and the
bandwidth (B) of the traditional band pass filter becomes small. The low limit of BT product
required for the measurement of reverberation time with the traditional band pass filter is 16. In

order to overcome this problem, the wavelet filter bank was developed. In this study, this new

wavelet filter was employed to measure the reverberation times of five different classes of passenger

cars. The low limit of BT product required for the measurement of reverberation time with the

wavelet filter is 4. The reverberation times of five passenger cars were measured successfully with

the new wavelet filter bank. The reverberation times measured in most passenger cars was found to

be around 0.04. Compared with general acoustic rooms like concert halls, this is a very short

reverberation time
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Fig. 1 Comparison of acoustic decay curves calculated by applying the third-octave band
passfilter and the third-octave wavelet filter bank to the exponential decay function

with the frequency 125 Hz:

filter: third-octave wavelet filter (a) BTg =4
SNss=2&/4 148 A 23, 20043

ideal decay curve :

third- octave band pass
(b) BTey=8 (c) BTey=16 (d) BT =32
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Fig. 3 Comparison of acoustic decay curves calculated by applying the band pass filter bank and
the wavelet filter bank to the exponential decay function with the frequency from 80 Hz
to 1000 Hz. First row is calculated by using the third-octave band pass filter. Second row
is calculated by using the third-octave wavelet filter. The last row is comparison between
acoustic decay curve calculated by the back integration method which is suggested by

Schroeder, band pass filter:-
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Fig. 8 Reverberation time measured by using
the wavelet filter bank inside of cars.:
SUV  sizei+——+, Luxury Cario— o,
Full Size Car:o—— ;Compact size car:
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