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1. INTRODUCTION

Sound Pressure Lovel, 9L (dB)

-
Frequanty |Hz)

Figure 1.2: The absolute threshold of hearing in a noiseless environment.

absolute threshold in 2 dynamic manner. In order to estimate a time-varying threshold, one must
use models for human hearing that take into account how the human ear performs spectral anal-
ysis, A fmq.ucncy-m—]}]aﬂc transformation takes pla.cc in the cochlea (inner ear), along the basilar
membrane [72]. The loudness Epcn:civcd intensity) remains constant for a narrowband noise source
Prrscntcd at a constant SPL even as the noise bandwidth is increased up to the critical bandwidth.
For any increase beyond the critical bandwidth, the loudness begins to increase. Critical bandwadth
tends to remain constant (about 100 Hz) up to 500 Hz, and increases to approximately 20% of the
center fr\:quc ncy above 500 Hz. The width of a critical band is commonly referred to as one Bark.

The nonlinear function,

H, (f) = 1.3 arctan (0.00076 1) + 3.5 arctan [(ﬁ” (Bark) (L1)

is often used to convert fr\cqucm:y from the Hertz to the Bark scale. Table 1.1 shows the idealized
critical band filter bank in terms of band edges and center fn:qu:m:iﬁ for a collection of 26 critical
bandwidth auditory filters that span the audio spectrum. The frequency resolution of the auditory
filter bank largely determines which portions of a signal are perceprually irrelevant. The auditory
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