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Project Goals

 Wearable silent speech processor to facilitate the
oral communication for individuals after
laryngectomy (surgical removal of larynx due to

the treatment of cancer) —
— Wearable hardware for tongue motion tracking -nagnetometer .
— Articulation-to-speech mapping using Al, machine \.

i i iti Magnetometer =
learning, automatic speech recognition (ASR), and "

speech synthesis techniques (Microphone | |
— Better understand the articulation patterns of alaryngeal el
speech

Conceptual design
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Highlights

e Hardware — wearable device
e Algorithm — up to 90% accuracy

e Articulatory patterns of alaryngeal
speech

Commercial EMA

(Carstens, Germany) Our device: MagTrack

. Cao, B., Ravi, S., Sebkhi, N., Bhavsar, A., Inan, O.T., Xu, W., & Wang, J. (2022). MagTrack: A wearable tongue motion tracking system for silent speech interfaces, Journal of Speech, Language,
and Hearing Research (under review)

. Cao, B., Wisler, A., & Wang, J. (2022). Speaker adaptation on articulation and acoustics for articulation-to-speech synthesis, Sensors, 22, 6056, 1-16.

. Cao, B., Teplansky, K., Sebkhi, N., Bhavsar, A., Inan, O., Samlan, R., Mau, T., & Wang, J. (2022). Data augmentation for end-to-end silent speech recognition for laryngectomees, Proc.
Interspeech, pp. 3653 - 3657.

. Cao, B., Sebkhi, N., Bhavsar, A., Inan, O. T., Samlan, R., Mau, T., & Wang, J. (2021). Investigating speech reconstruction for laryngectomees for silent speech interfaces, Proc. Interspeech, pp.
651 - 655.

. Sebkhi, N., Bhavsar, A., Anderson, D. V., Wang, J., & Inan, O. T. (2021). Inertial measurements for tongue motion tracking based on magnetic localization with orientation compensation, IEEE
Sensors Journal, 21(6), 7964-7971.

. Dinh, T., Kain, A., Samlan, R., Cao, B., & Wang, J. (2020). Increasing the intelligibility and naturalness of alaryngeal speech using voice conversion and synthetic fundamental frequency, Proc.
Interspeech, pp. 4781 - 4785.

. Teplansky, K., Wisler, A., Cao, B., Liang, W., Whited, C. W., Mau, T., & Wang, J. (2020). Tongue and lip motion patterns in alaryngeal speech, Proc. Interspeech, pp. 4576 - 4580.

. Teplansky, K., Tsang, B., & Wang, J. (2019). Tongue and lip motion patterns in voiced, whispered, and silent vowel production, Proc. International Congress of Phonetic Sciences, no. 832, pp.

. Cao, B., Tsang, B., & Wang, J. (2019). Comparing the performance of individual articulatory flesh points for articulation-to-speech synthesis, Proc. International Congress of Phonetic Sciences,
no. 761, pp. 1-5.

. Cao, B., Wisler, A., & Wang, J. (2019). Is articulation-to-speech synthesis language independent? A pilot study, Proc. International Congress of Phonetic Sciences, no. 759, pp. 1-5.

. Cao, B., Sebkhi, N., Mau, T., Inan, 0. T., & Wang, J. (2019). Permanent magnetic articulograph (PMA) vs electromagnetic articulograph (EMA) in articulation-to-speech synthesis for silent

speech interface, Workshop on Speech and Language Processing for Assistive Technologies , pp. 17-23.
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Highlights — Data Sharing

e Positional (x, y, z coordinates), magnetic,

and acoustic data SPEECH DISORDERS
* Obtained IRB approval for sharing & TECHNOLOQY LAp \GitHub

* Hired a new, external member to check
the Al readiness of the data from an
outsider perspective ”

* Data sharing (to public repositories and ng = UCI cie>
resea rc h e rS) Linguistic Data Consortium Machine Learning Repository

— Lab website as a portal “
— Github
— UC Irvine Machine Learning Repository _

— Linguistic Data Consortium (U Penn) resreecHer

— Directly to researchers via UT Box (e.g.,
Respeecher)

Researchers




TEXA.S WHAT STARTS HERE CHANGES THE WORLD
at Austin

‘The University of Texas

Challenges & Future Work

Challenges and Solutions @Od ali |')/-C| |

e Participant recruitment, particularly due to COVID19

— Solution: remote data collection use a web-based tool (Modality.ai) to collect audio
and video (facial movement) data during speech tasks

 PhD student and postdoc recruitment

— Recruited two postdocs, two PhD students, one research engineer, and a number of
undergraduate students so far.

— No new PhD student in Fall 2022 at UT Austin - Working to hire a new postdoc
Future Work
* Collect more kinematic and acoustic data, as the university is fully open.
* Share to more researchers or communities
e Actively maintain the shared data, code, and documentation



WHAT STARTS HERE CHANGES THE WORLD

Acknowledgments

Team

Jun Wang, PhD, UT Austin

Omer Inan, PhD, Georgia Tech
Nordine Sebkhi, PhD, Georgia Tech
Arpan Bhavsar, Georgia Tech

Cem 0. Yaldiz, Georgia Tech
Be.lrr?lng Cao, UT Austin . National Institute on
Kristin Teplansky, UT Austin Fisifiirsess e Ethsa
Cissy Cheng, UT Austin

Communication Disorders
Carl Sigmond, UT Austin

Ted Mau, MD, PhD, UT Southwestern Medical Center
Robin Samlan, PhD, CCC-SLP, University of Arizona

Funding
«  RO1DC016621, 2019-2024 (PI: Wang)
. 3R01DC016621-03S1, 2021-2024 (NCE) (PI: Wang)

Thanks to all research participants!



	Detecting Speech Articulation Patterns Following Laryngeal Cancer Treatment Using AI and Machine Learning
	Project Goals
	Highlights
	Highlights – Data Sharing
	Challenges & Future Work
	Acknowledgments


<<

  /ASCII85EncodePages false

  /AllowPSXObjects false

  /AllowTransparency false

  /AlwaysEmbed [

    true

  ]

  /AntiAliasColorImages false

  /AntiAliasGrayImages false

  /AntiAliasMonoImages false

  /AutoFilterColorImages true

  /AutoFilterGrayImages true

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalCMYKProfile (None)

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (Adobe RGB \0501998\051)

  /CannotEmbedFontPolicy /Warning

  /CheckCompliance [

    /None

  ]

  /ColorACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorConversionStrategy /UseDeviceIndependentColor

  /ColorImageAutoFilterStrategy /JPEG

  /ColorImageDepth -1

  /ColorImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /ColorImageDownsampleThreshold 1.50000

  /ColorImageDownsampleType /Bicubic

  /ColorImageFilter /DCTEncode

  /ColorImageMinDownsampleDepth 1

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /ColorImageResolution 300

  /ColorSettingsFile ()

  /CompatibilityLevel 1.6

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /CreateJDFFile false

  /CreateJobTicket false

  /CropColorImages false

  /CropGrayImages false

  /CropMonoImages false

  /DSCReportingLevel 0

  /DefaultRenderingIntent /Default

  /Description <<

    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /DetectBlends true

  /DetectCurves 0

  /DisplayDocTitle true

  /DoThumbnails false

  /DownsampleColorImages true

  /DownsampleGrayImages true

  /DownsampleMonoImages true

  /EmbedAllFonts true

  /EmbedJobOptions true

  /EmbedOpenType false

  /EmitDSCWarnings false

  /EncodeColorImages true

  /EncodeGrayImages true

  /EncodeMonoImages true

  /EndPage -1

  /GrayACSImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageAutoFilterStrategy /JPEG

  /GrayImageDepth -1

  /GrayImageDict <<

    /HSamples [

      1

      1

      1

      1

    ]

    /QFactor 0.15000

    /VSamples [

      1

      1

      1

      1

    ]

  >>

  /GrayImageDownsampleThreshold 1.50000

  /GrayImageDownsampleType /Bicubic

  /GrayImageFilter /DCTEncode

  /GrayImageMinDownsampleDepth 2

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /GrayImageResolution 300

  /ImageMemory 1048576

  /JPEG2000ColorACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000ColorImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayACSImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /JPEG2000GrayImageDict <<

    /Quality 30

    /TileHeight 256

    /TileWidth 256

  >>

  /LockDistillerParams false

  /MaxSubsetPct 100

  /MonoImageDepth -1

  /MonoImageDict <<

    /K -1

  >>

  /MonoImageDownsampleThreshold 1.50000

  /MonoImageDownsampleType /Bicubic

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /MonoImageResolution 1200

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /NeverEmbed [

    true

  ]

  /OPM 1

  /Optimize true

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting true

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName ()

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks true

      /IncludeHyperlinks true

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.25000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXBleedBoxToTrimBoxOffset [

    0

    0

    0

    0

  ]

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXOutputCondition ()

  /PDFXOutputConditionIdentifier (CGATS TR 001)

  /PDFXOutputIntentProfile ()

  /PDFXRegistryName (http://www.color.org)

  /PDFXSetBleedBoxToMediaBox true

  /PDFXTrapped /False

  /PDFXTrimBoxToMediaBoxOffset [

    0

    0

    0

    0

  ]

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /ParseICCProfilesInComments true

  /PassThroughJPEGImages true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /sRGBProfile (sRGB IEC61966-2.1)

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





