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Most languages can be described in terms of a set of distinctive sounds, or 
phonemes. In particular, for English, there are somewhere between 39 and 

48 phonemes

phonemes



International Phonetic Alphabet (IPA) representation, the ARPAbet representation



Phonemes

• Vowels

• Dipthongs

• Semivovles

• Consonants

• Continuant : non-time 
varying vocal tract 
configuration

• Non-continuant : time 
varying vocal tract 
configuration





Vowels

• Produced by using fixed vocal tract shape

• Can be held indefinitely in singing or musical work

• Cross sectional area of vocal tract determines vowel 
resonance frequencies and vowel sound quality

• Carry very little linguistic information



Dipthongs

• It is gliding monosyllabic speech that starts at 
articulatory position for one vowel and moves to 
another position

• They are produced by varying vocal tract smoothly 
between vowel configuration.



Semivowels

• Produced by gliding transition in vocal tract.



Consonants

• Nasal: Produced when velum is lowered so that air
flows through the nasal tract with sound being radiated
at the nostrils

• Stop: Produced by building up a pressure behind a total
construction and suddenly releasing the pressure(
voiced/ unvoiced)

• Fricatives : produced by exciting vocal tract by steady
air flow which becomes turbulent in the region of
constriction in vocal tract ( voiced / unvoiced)

• Affricates: begins as stop but released as fricative



Consonant classification















The movements of the tympanic membrane cause the three bones to move in
concert. Together they act as a compound lever to amplify the sound vibrations,
providing force amplification of anywhere from a factor of 3 to a factor of 15 from
the eardrum to the stirrup, thereby enabling humans to hear weak sounds.

These three tiny bones also protect the ear against loud sounds by stiffening and 
thereby attenuating excessively loud sounds so as to prevent permanent damage 
to the hearing mechanisms.

Amplification



A fluid-filled chamber that is partitioned by the basilar
membrane. Mechanical vibrations at the entrance to
the cochlea (the stapes end) create standing waves
(of the fluid inside the cochlea) causing the basilar
membrane to vibrate at frequencies commensurate
with the input acoustic wave frequencies.

Cochela



Basilar membrane mechanics

The basilar membrane can be thought of as a mechanical realization of a non-uniform
bank of filters (appropriately called cochlear filters). The individual filters in the bank of
filters are roughly constant Q (where Q is the ratio of center frequency to bandwidth of
the filter), with logarithmically decreasing bandwidth as we move away from the high-
frequency (stapes) end of the basilar membrane to the low frequency (apical) end .

Distributed along the basilar membrane is a set of sensors called Inner Hair Cells (IHC)
which act as mechanical motion-to-neural activity converters the mechanical motion
along the basilar membrane is sensed by local IHCs causing firing activity at nerve fibers
that innervate the bottom of each IHC.

Each IHC is connected to about 10 nerve fibers each of different diameter; thin fibers fire
at high motion levels, thick fibers fire at lower motion levels.
Approximately 30,000 nerve fibers link the IHC to the auditory nerve.




