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Professor Kenneth N. Stevens 

Lecture 2 09/16/04

SOME ARTICULATOR-BOUND FEATURES

Features for vowels 

back
high
low

round
tense
nasal

Dispersion theory (Liljencrants and Lindblom) 

Quantal theory

Three parts to speech production system
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Some midsagittal vocal tract shapes for vowels 

Courtesy of MIT Press. Used with permission.
Source: Perkell, J. S. Physiology of Speech Production: Results and Implications of a Quantitative
Cineradiographic Study. Research monograph No. 53. Cambridge, MA: MIT Press, 1969.

Courtesy of MIT Press. Used with permission.
Source: Perkell, J. S. Physiology of Speech Production: Results and Implications of a Quantitative
Cineradiographic Study. Research monograph No. 53. Cambridge, MA: MIT Press, 1969.

Source: Stevens, K. N. Acoustic Phonetics. MIT Press, 1998.
Courtesy of MIT Press. Used with permission.
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Some vowel spectra illustrating variations in amplitudes of formant peaks as well
as differences in frequencies

Reprinted with permission from Klatt, D. H., and L. C. Klatt. "Analysis, Synthesis, and Perception
of Voice Quality Variations Among Female and Male Talkers." J Acoust Soc Am 87 (1990): 820-857.
Copyright 1990, Acoustical Society of America. 
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Some simple resonator shapes 

Source: Stevens, K. N. Acoustic Phonetics. MIT Press, 1998.
Courtesy of MIT Press. Used with permission.
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Perturbation theory 

Source: Stevens, K. N. Acoustic Phonetics. MIT Press, 1998.
Courtesy of MIT Press. Used with permission.
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Shifting position of a constriction 

Source: Stevens, K. N. Acoustic Phonetics. MIT Press, 1998.
Courtesy of MIT Press. Used with permission.

Source: Stevens, K. N. Acoustic Phonetics. MIT Press, 1998.
Courtesy of MIT Press. Used with permission.
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Source: Stevens, K. N. Acoustic Phonetics. MIT Press, 1998.
Courtesy of MIT Press. Used with permission.
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Effect of coupling to trachea 

Source: Stevens, K. N. "Acoustic and Perceptual Evidence
for Universal Phonological Features." Proceedings of the
15th International Congress of Phonetic Sciences, Barcelona,
pp. 33-38, August 3-9, 2003.

Source: Stevens, K. N. Acoustic Phonetics. MIT Press, 1998.
Courtesy of MIT Press. Used with permission.
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Effect of subglottal resonance on vowel spectrum 

Effect of vocal tract walls on F1 

Source: Stevens, K. N. Acoustic Phonetics. MIT Press, 1998.
Courtesy of MIT Press. Used with permission.

Source: Stevens, K. N. Acoustic Phonetics. MIT Press, 1998.
Courtesy of MIT Press. Used with permission.
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Rounding

Source: Stevens, K. N. Acoustic Phonetics. MIT Press, 1998.
Courtesy of MIT Press. Used with permission.

Source: Stevens, K. N. Acoustic Phonetics. MIT Press, 1998.
Courtesy of MIT Press. Used with permission.
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The tense-lax distinction (in English) 

Source: Stevens, K. N. Acoustic Phonetics. MIT Press, 1998.
Courtesy of MIT Press. Used with permission.

Source: Stevens, K. N. Acoustic Phonetics. MIT Press, 1998.
Courtesy of MIT Press. Used with permission.



Stevens, K.N.  Lecture 2  09/16/04 12

The feature [nasal] for vowels

Source: Stevens, K. N. Acoustic Phonetics. MIT Press, 1998.
Courtesy of MIT Press. Used with permission.

Source: Stevens, K. N. Acoustic Phonetics. MIT Press, 1998.
Courtesy of MIT Press. Used with permission.
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Source: Stevens, K. N. Acoustic Phonetics. MIT Press, 1998.
Courtesy of MIT Press. Used with permission.

Source: Stevens, K. N. Acoustic Phonetics. MIT Press, 1998.
Courtesy of MIT Press. Used with permission.



<<
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /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)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents suitable for reliable viewing and printing of business documents. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


