Computational Models for Predicting Sound Quality
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WEHNAEM S : This talk will introduce computational models for predicting the
perceived sound quality of mechanical system, and discuss how these models are built
upon the functional principles of the peripheral auditory system. We will see that sound
analysis in the cochlea can be represented through a bank of bandpass auditory filters
and excitation patterns, which serve as an internal representation of a sound's spectrum .
We will also learn that a critical distinction must be made between linear distortion,
which alters the timbre or tone quality, and nonlinear distortion, which adds new
frequency components perceived as harshness or noise. In addition, we will find that
while linear effects are modeled using steady-state excitation pattern differences,
predicting nonlinear distortion requires a time-domain analysis utilizing gamma-tone

filters and cross-correlation of temporal fine structure and envelopes . Finally, I will



identify how these two approaches are combined into a unified quality score that
achieves exceptionally high correlations with human subjective ratings, and I will share
how companies have applied these models to ensure their devices meet performance

specifications.



