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This book presents a comprehensive review of how acoustic waves are
processed by the auditory system into structured sounds such as
musical melodies, speech utterances, or environmental sounds. After
an introduction, an overview is given of how the ears distribute acoustic
information over a large array of frequency channels that contain the
auditory information used by the central nervous system to generate a
mental image of what is happening around the listener. This process,
called auditory scene analysis, consists of two stages. In the first stage,
auditory units are formed such as musical tones and speech syllables.
Each auditory unit is perceived at a well-defined moment in time, the
beat location of that auditory unit. Moreover, from this process of
auditory-unit formation, the auditory attributes of these auditory units
emerge, such as their timbre, their pitch, their loudness, and their
perceived location. Each of these attributes is discussed in the
corresponding chapter. In the second stage of auditory scene analysis,
auditory-stream formation, the successive auditory units are integrated
into auditory streams, i.e., temporally structured sequences of auditory
units that are perceived as emanating from one and the same sound
source. Examples of such auditory streams are musical melodies and
the utterances of one speaker. The temporal structure of an auditory
stream, its rhythm, is determined by the beat locations of its auditory
units. The role played by the auditory attributes of the consecutive
auditory units is discussed. The melodies of musical streams and the
intonation contours of spoken utterances emerge from this process. In
music, the beats of parallel streams generally fit into a metric pattern,
and, depending on harmony, simultaneous tones can be perceived as
consonant or dissonant. Finally, the book contains many sound
examples including the MATLAB scripts with which theyare generated.


