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Figure #.19 Midsagitial sechions when the voral tiact praches s most conadriched conhy-
wration for the ghdes fw/ fic) and i/ (AgALL In the case of fu. the frontal ip contour is also
showr, b0 dlustrabe the lip rounding. (Adapted from Botharel ot al. 1984 )
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From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.
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From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.
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Figure 9.33 Same as figure 927, except that the ulterance is /o/jot/. The female speaker is rep-
resented in the left panels and the male speaker in the right panels.

From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.
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Figure 3.15  Uniform tube with 3 narrow constriction. used 10 approximate area functions for
consonants.

From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.
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Figure 9.1 Midsagittal sections through the vocal tract during the production of nasal con-
sonanis produced by dosing the lips (left) and raising the tongue tip Lo the alveolar ridge Gight).
For the Labial consonant, the context is “Mets tes beaux habils.” and for the alveolar consonant
the context Is “Une réponse ... (Adapted from Bothorel et al, 1986.)
From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.
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Figure 9.2 Schematization of the time course of the cruss-sectional area of the oral constric-

tion (upper panel) and of the velopharyngeal opening (lower pancl) during production of a nasal
consonant in intervocalic position. The detailed shapes of these irsjectories depend on the place

of articulation for the consomant and for the adjacent sounds.

From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.
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Figure 9.35  Spectrograms of the ulterances /dy'rod/ feft) and /d5lad/ (right) produced by a
mkmAmmmdh&ﬁhmﬂ&mythcmmmtb
overlaid on the specirogram.

From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.
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Figure 9.11 Acoustic data obtained from an alveolar nasal consonant jn/ in the ulterance «
Jmack. A spectrogram of the utterance is shown at the top, and the pancls below the spectrogram
are spectra sampled 3l several points and with different time windows. The sampling times and
windows are as described in the legend for figere 9.7,

From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.
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Figure 3.16 Relations between natural frequencies and the pontion of the constriction for the
configuration shown in figure 3.15. The overall length of the tube is 19 om and the length of the
constriction is 2 cm The lines sloping up to the right represent the resonances of the front cav-
sty {anterior to the constrictiond: the lines sloping down to the right represent the resonances of
the back cavity. The solid kines are the resonances If there s no coupling between front and back
cavibies. The dashed lines near the point of coincidence of two revonances at 4/ = 9.3 am illus-
trate the shift in the resonant frequencies for the case where there is & small amount of coupling
between front snd back cavities. When the wrea of the constriction iz very small F1=0 as
shown. When the constnction is larges, FI iacreases as shown by the dashed line. The reso-
nances of 3 16-an lube with no constriction are shown by the labeled marks at the right. The
curves ase labeled with the approprisle formant numbers.

From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.

source p,

P
H—/ —U, {0)

bock
covity frontof | yU, (b

| oveggoc==0(-o{cavily in -:]

o o= o—o0- SOuce

M u,
&@ 0 5

Figure 3.36 (a) Model of acoustic resonator with noise source in front of the constriction. (b)
Wwaamwhmmwwwmmﬁnﬁm of the badk

cavity.  From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.
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Figure 3.37 (s} Model for illastrating caleubation of radusted sourd p when a noise

sourcr is located in front of a consiriction in the vocal tracl. Three diferent source locations are
indicated. (b) The astural frequencies of this configuration are the zeros of the kransfer funciion
UL /p; of the configuration of {a). with the leftmost source Jocation. {c) Same as (b) bul with the
rightmost source location.

From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.
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Figure 3.38 {a) Calculsted specirum of radisted sound pressure (at a distance of 20 an) for the
three source locations in the model in figure 3.37a. See text. (b) Comparison of calculated spec-
trum of radiated sound pressure for the source located 2 om from the consiriction when the con-
striction is modeled by an infinite impedance (solid line) and by an acoustic resistance and mass
{dashed hine}, (¢) Spectrum obtained by adding the contributions of the three source locakions in
{a). approximating the ] pressure for a distnbuted source.

From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with pggmission.

stop con conants
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Figure 7.2 Midsagittal sections through the vocal tract during the production of stop con-
sonants produced by closing the lips (left), raising the longue tip to the alveolar ridge (middle).
and raisieg the tongue body {right). Adult male speaker. (From Perkell. 1969)

From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.
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Figure 7.17 Schematic representation of sequence of events at the relewse of 3 voiceless unas:
pirsted stop consonant. [From K. N. Stevens. 1993b.)
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Figure 7.20 Acoustic data obtained from an ul of u voiceless unaspirated siop con-

mm!p{hlhhﬂmﬂkmﬁmmhpefﬂhlmwumnuﬂd;ﬂmdhw
7.123) A spectrograra of the ult is shown at the top. and spectra and wavefoms at the

burst and 18 s later are given below. The spectra are discete Fourier transforna caculsted
with a Hanurung window of 6.4-ms duration.

From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.

From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.
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Figure 7.23  Menwed lrequencies of e St three foaranh D the utlerances swdo, defts aod
wde! (ight) produced by a rale speaker See egend for figue
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Figure 7.27  Acowntic duta obtaned (rom on ustveance of 3 vuielews unaspirsted stop con-
sunatt A, o the wtecvocal envaonment fetaf The fuwr sprare behuw e \r«I.rmgnm e
aampled at selectal ponts before Ihe consorant closure and after the repase. a3 indicated by the
waveiuern sl bine windows bebaw the spoctia See lepend for figae 7 20

From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.

From Acoustic Phonetics by Kenneth Stevens.
(c) 1998, MIT Press. Used with permission.
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Figure 8.71a and b Samples of acouskic data for bwo voiced stop consonants in miervocalic
position. The uttevances are a bill {2) snd-a~iili(b). The spectrogram of the utterance is displayed
at the top. In the center below the spectrogram are plots of the time course of scveral parame-
ters; the amplitude of the first hanmonic, obtained from a discrete Fourier transform at 10-ms
intervals; the frequencies of the first and second formants measured from the peaks in 2 6.4-ms
discrete Fourier transform centered on the initial part of each glottal period, with interpolations
in the dosuse interval shown as dashed lines; and the fundamental frequency. The vertical lines

McthWMmﬂMan!thlmlxwm

10

spcﬂnatﬂukﬁmdnalﬂnsmp&dﬂlhmmﬁxhploﬁmmdnkmrmcﬁwlr |

they are discrete Fourier transforms with 2 6.4-ms Hamming . The form and the
lime window are shown below each spectrum.

From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.
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fereatives

Figure 8.1 Midsagiltal sections oblained from cineradiagraphs during the production of the
three fricative consonants i/, /s/, and /3, as indicated. The subject 15 an adult female speakes of
French. The approximate scale is given between the £/ and s/ configurations. In the case of the
/5] configuration. an estimate of the cross-sectional shape at the constriction is given. (This shape
is drawn with an enlarged scale. a3 shown,) For each panel, two midsagittal sections for the
tongue {and. in the case of 3/, for the lips) are shown, representing the ficative in 1wo different
phonetic environments. For /f/. the lollowing vowel contexts are the high front rounded vowel
1y] (solid line) and /5/ (dashed line): for /s). fa/ (solid line) and /i) (dashed linek and for /3., ja
{solid kine) and fu’ (dashed line). {After Bothorel et al, 1986.)

From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.
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Figure 8.76 Samples of acoustic data for the intervocalic voiced fricative consonant 2/ In the
uttcrance w zip. The specirogram of the utlerance is shown at the top left. and below this are: H1,
the amplitude of the first harmonic, measuced as in Rgure 8.71; “noise,” the amplitude of the fri-
mkhnmimhimlohﬂnpeﬂupthm@hhﬂﬂé!mﬁﬂw}hlkhwwd
3510 5 kHz F1, the first £ ¢ d 28 in Rigure 8.71; the difference H1 - H2
hlmntlwmﬂhdﬁ&ldttﬁdsufﬁuﬁntmdumndhmmdm&ewd
frequency. The vertical lines are estimates of the points where intraoral pressure begins to build
up and where the presswe begins to decrease, based on examination of the tic record
Specira at selected points near the left and right boundaries of the fricative are displayed at the
right, together with wavefonms and time windows {6.4-ms duration). The noise spectnum (panel
4) was obtained by averaging spectra over a 55.ma time Interval. All other spectra were calcu-
lated with a single time window.
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From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.

13




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


