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Calculation Model of Time Varying Loudness by Using the
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ABSTRACT

It is known that the loudness is one of the most important metrics in assessing the sound quality and a calculation
method for loudness has been siandardized for steady sounds. In this study, a new loudness model is suggested for
dealing with the transient sound for a unified analysis of various practical sounds. A signal processing technique is
introduced for this purpose, which is required for the band subdivision and the prediction of band-level change of
transient sounds. In addition, models for the post-masking and the temporal integration arc adopted in the analysis of the
loudness of mansient sounds. In order to solve the problem of the conventional loudness model in the pure-tone signal
processing, a critical band filter is employed in the analysis, which consists of 47 critical filters having a filter spacing of
a half of the critical bandwidth. For testing the effectiveness of the present model, the predicted responses are compared
with the experimental data and it is observed that they are in good agreements.
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Fig. 1. Schematic diagram of time-varying loudness model.
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Fig. 2. Procedure in critical band analysis using 47 ecritical
band filters for the present time-varying loudness
model. Each number in the figure represents the
center frequency in Hz of each critical band filter.
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single-pole low-pass filtering.
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