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Figure 8.74 Acoustic data from the syllable /dha/ produced by an adult male Bengali speaker.
The spectrogram is displayed at the top left. To the right of the spectrogram are spectra sampled
‘at five points throughout the utterance: (1) in the prevoicing. (2) at the consonant release, (3)
during the aspiration, (4) near the onset of glottal vibration, and (5) 30 ms after spectrum 4.
Different time windows were used to calculate the specira, as shown on the waveforms, and in
the case of (2) and (3) the spectra are averages over the times indicated beside the specira. Also

i b 3 i shown (below the spectrogram) are plots of the first- and second-formant frequendes vs. time
and the amphfud&s of the peaks in the F2 and F3 regions, for the fime interval following the
consonant release 'ﬂne vertical lmes indicate the times of release and of onset of glottal vibration.
t | .
02 s ‘ Courtesy of MIT Press. Used with permission.

£ Figure 8.73 The curve gives a measure of the glottal opening (as sensed using a photoelectric
glottograph device) during the voiced aspirated stop consonant /bh/ in the context /ibhi/, pro-
duced by a Hindi speaker. The lower horizontal bar shows the regions of voxcmg (solid), con-
sonant closure (open), and frication and aspiration (stippled). (Adapted from Dixit, 1975.)

Courtesy of MIT Press. Used with permission.
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Figure 2.49 The solid line gives the estmated spectrum amplibude (in 300.Hz bands) of the
trarslent scurce that ocours at the abmapk release of a dick, a3 in figure 248, An enclosed wolume
u!‘:]r-nq'n.ﬂtnl.ﬂm'r':isunmmi with lnnng'\rtF::m-uFlmmH;Dwi:ththmhmr
ut the instant of release. The calodated transient for a release of a pulmordic abrechr or labial
stop consanant is shown for comparison, from fgare 2.47 (dashed lnel,

Courtesy of MIT Press. Used with permission.

Figure 248 Miduagittal section of the vocal track at four yuccessive poinds I fime as a neg-
abive pressure is created in the endosed volume prior o release of the didk 2/ (From Traill,
1985}

Courtesy of MIT Press. Used with permission.



Tones On Single Vowels

Tones (Thai)
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Perception of Stop Bursts
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Concept of Formant "Locus"

Synthetic spectrograms showing second-formant
transitions that produce the voiced stops before various vowels.

Frequency in CPS

Stimulus patterns (shown schematically) and identifications with and without a silent
interval between the second-formant locus and the onset of the transition.
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Voice Onset Time (VOT)

Illustrations of the patterns used to study the effects of the first-formant
time of onset on the perceived distinction between /d/ and /t/. The numbers
above the patterns show the extent of cutback in msec.

Frequency in CPS
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/d/ vs /t/

Percent d Res

60

First-Formant Time Delay in msec.

Responses of 27 phonetically naive listeners to the patterns in which time of onset of the first-formant was
varied. Each listener judged each stimulus six times, making a total of 162 judgments per stimulus.
The data are shown as the percentage of times each stimulus was heard as /d/.




Rate of formant movement /w-b/

[lustrations of the spectrographic patterns used to produce the stimuli of Experiment I.
The first four patterns in each row show how the tempo of the transitions was varied. At the extreme right
of each row is a complete stimulus pattern, i.e, transition plus steady-state vowel, for the longest
duration of transition tested.

be - we -ue series

300 msec.

'f

Frequency in CPS

ge- je- ieseries
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|l sl el c

Time in msec.

f

Judgments in percent

90 120

Transition duration in msec.

The distinction between stop consonant and semivowel as a function of the tempo of transition.
These curves show the percentage of stop consonant responses, and are based on the judgments of
separate groups of 59 and 60 listeners for the b-w and g-j distinctions, respectively. Tempo is here
expressed in terms of duration.




Percent Identification

Percent Correct

Example of categorical perception

[Nlustrations of the spectrographic patterns from which the stimuli of the experiment
were produced. Pattern 14, at the lower right, is complete in all respects.
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Identification Data

A=k A—A F

1234567 891011121314

Stimulus Value

S_o-0 o

One-Step
Discrimination

or~rrrrrrrrrrrar

12345678 910111213

Value of "A" Stimulus

Percent Correct

Percent Correct

Two-Step
Discrimination

rfrr.frrr,. .t rrrre1r

1 234567 891011121314

Value of "A" Stimulus

Three-Step
Discrimination

orrrrrrreeerrare

1 23456728 91011

Value of "A" Stimulus

Labeling and discrimination data for a single S, CD.
The values given on the ordinates in terms of percentage are based on 32 and 42
judgments for the labeling and discrimination data, respectively.
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Figure 4.30  The upper curve plots the width AF of the critical band as a function of the center
frequency of the band, as measured in masking experiments that manipulate the bandwidth of
the masker. The lower curve gives the bandwidths calculated from the critical ratio, as in figure

4.25. (From Greenwood,

1961a.)

Courtesy of MIT Press. Used with permission.
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Figure 4.34 The horizontal lines give the first four formant frequencies of a set of Swedish

vowels used in a matching experiment. The boxes show the mean frequency of the second
formant (F2) of a two-formant stimulus that gave a best match to the full vowel. F1 of the

two-formant matching stimulus was set to F1 of the vowel. (From Carlson et al.,, 1970)

Courtesy of MIT Press. Used with permission.
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Figure 4.32 Schematization of the spectrum envelopé of a two-formant sound used in the
matching experiments of Chistovich and Lublinskaya (1979). The frequency spacing F, — F, and
the relative amplitudes of the spectral prominences were manipulated.
Courtesy of MIT Press. Used with permission.
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Figure 4.33 Results of the matching experiments in which the frequency F* of a one-formant

vowel is adjusted to match a two-formant vowel. The spacing between the two formant fre-

quencies (shown by dashed lines) is less than 3.5 bark for the left column and more than 3.5 bark

for the right column. The points give the mean and a measure of variability for the judgments as

a function of the relative amplitude A;/A; of the formant peaks for two subjects: L.C. (top) and

VL. (bottom). (From Chistovich and Lublinskaya, 1979.)

Courtesy of MIT Press. Used with permission.
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