The first peak on the
spectrum  corresponds
to the lowest formant
on the spectrogram -
F1. F in adult human
| speech ranges from 200
. Hz to 1000 Hz.

The second peak on the
spectrum  corresponds
to the next higher
formant on the
spectrogram - F2. F2 in
adut human speech
ranges from 600 Hz to
L 2400 Hz.

The third peak on the

spectrum corresponds to

the next higher formant

on the spectrogram - F3.

F3 in adult human speech
, ranges from 1800 Hz to
& 3400 Hz.




The fourth peak on the
spectrum corresponds  to
the highest formant visible
on this spectrogram - F4.
F4 in adult human speech
ranges from 3000 Hz to 4000
L Hz.

The first peak on the
spectrum  corresponds
to the lowest formant
on the spectrogram
Fi1. F1 in this | I
i about 260 Hz.

The second peak on the
spectrum  corresponds
to the next higher
formant on the
spectrogram - F2. F2 in
| this /1 {is about 2330 Hz.




The third peak on the
spectrum  corresponds
to  the next higher
Formant on the
spectrogram - F3. F3 in

is / 1 /is about 3140 Hz.
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The fourth peak on the "

spectrum  corresponds

to the highest formant

on the spectrogram -

F4  F4 in this /i/ is
. about 3960 Hz.

The fourth peak on the "

spectrum  corresponds

to the highest formant

on the spectrogram -

F4.  F4 in this /i/ i
. about 3960 Hz.




The fourth peak on the *

spectrum  corresponds

to the highest formant

on the spectrogram -

F4.  F4 in this /i/ i
. about 3960 Hz.
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The center of the dark
- and that represents F3
The center of the about 2500 Hz.

dark band that
represents F4 is at
| about 3750 Hz.

F1 iz the lowest-

frequency formant. —
s middle is at Higher bands of energy in

| about 630 Hz. the spectrum are

: numbered consecutivehy.
Formant 2 (or F2) is the
next higher band after F1.
The middle of this dark

% band i= at about 1680 Hz.
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The front of the
tongue is high in this

and the first
formant is at a

—
low frequency.
The front of the b

tongue is high in this
| vowel..

The front of the
tongue is low in
|  this vowel...




and in the low vowel,
the first formant is at
a her frequency
than it is in the high
s vowel.

The front of the
tongue is low in
this vowel...

When F1 is plotted along
the vertical axis of the
F1/F2 plot, and F2 along
the horizontal axis, the
position of each vowel in
the F1F2 plot resembles
itz position in the vowel
L quadrilateral.

F1 corresponds to
vowel height. High
vowels have low
values of F1; low
vowels have high
values of F1.




F2 corresponds to
vowel backness.
Front vowels have
high values of FZ;
back wowels have
, low values of F2.

1030 cm Hz0

1030 cm H20

1040 cm H20













Before the tongue begins

the articulatory gesture for

the consonant, it is in

position for a vowel. The

spectrogram  shows  the
of the vowel.

Az the tongue begins to

move, the resonances of

the vocal tract change and

these formant transitions

occur. They end when the
, tongue touches the palate.

While the tongue
touching the palate, voicing
gradually decreazes as the
supraglottal pressure
ncreases. Ho other sound
escapes the vocal tract.




As the tongue releases its
contact with the palate, a
burst is produced. Voicing
resumes as soon as the
is released from the

. oral cavity.

As the tongue continues
moving, it produces
formant transitions again.

Finally, the tongue returns
to the position of the
vowel and the formants
return to frequencies
typical for vowels.
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During English vowels,

the velum stays up. The

supraglottal pressure is

close to atmospheric
| pressure.
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The velum remains high
at the beginning of the
| consonantal constriction.

During the constriction,
the supraglottal pressure
rises, =since no air can
| flow out of the vocal tract.
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Since the supraglottal

pressure rose during

the constri there

is a burst as it rapidly

drops to atmospheric

preszure at the release
. of the congtriction.
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During the following vowel, the
velopharyngeal port remains
closed and the supraglottal
pressure drops  to  about
: atmospheric pressure again.
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During English vowels,
the velum stays up. The
supraglottal pregsure is
close to atmospheric
. pressure.




he velum begins to

as the consonantal
articulation beging. This opens
the velopharyngeal port to the
nasal  cavity. Thus, nasal
formants and zeros begin to

! appear in the spectrogram.
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The velum remains low during the
consonantal constriction, allowing
air to flow out of the vocal tract.
Thug, the supraglottal pressure
does not rise and  strong voicing
continues.  Hasal formants are
isible in the spectrogram.

ffit

Since the supraglottal pressure

did not rise during the

congonantal constriction, there is

no burst when the articulators
» release the constriction.




The spectral peaks in the

initial burst of sound after

the release of

congonant articula

at different frequencies in
. the two words.

During the following vowel,

the velum closes up the

velopharyngeal port. The

supraglottal pressure
. remains the same.




The formant transitions

into the vowel after the

consonant  burst  are
| different.

i

il

varies in this synthetic

S
[ Only the F2 transition
| stimulus continuurm.
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