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MIR + Speech Recognition = ?

Speech-Recognition Interface is Well-Suited to MIR
• MIR-based jukebox system with speech-recognition interface

 Retrieve a musical piece
just by saying the name of musical piece or artist

 Change background music
at home
in a car

 Find musical pieces
at music-listening stations in music stores
on karaoke machines
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Previous MIR Interface

Text Query
• Enter bibliographic information by keyboard or mouse

Example-based Query
• Find a similar musical piece by (a) musical piece(s)

Melody-based Query
• Enter a melodic contour by symbols, MIDI, or audio
• Query By Humming (QBH) is promising

 Require only a microphone
 Can easily be used by a novice

Speech Query
• Not exploited how speech recognition can be used for

retrieving music information
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Our Contribution

Two Original Speech-Recognition Interfaces
• Speech Completion
• Speech Spotter

Two MIR-Based Jukebox Systems
• Music retrieval system with the Speech-Completion interface
• Music playback system with the Speech-Spotter interface

Find and play back a musical piece
by saying its title or the artist’s name
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Speech Completion

Speech Completion
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Guess What's Happening?

I’ll Explain Later!
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Music Retrieval with Speech Completion

The System Provides “Completion” Assistance
• You can retrieve a musical piece

even if you cannot remember a part of the name

Learning from Human-Human Conversation
You cannot remember a phrase “Michael Jackson” and hesitate

“Michael—” (Michael, uh…)

“Michael Jackson?”

A listener can help you to recall it

Filling in the rest of a fragment

Completion

＝
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Music Retrieval with Speech Completion

The System Provides “Completion” Assistance
• You can retrieve a musical piece

even if you cannot remember a part of the name

Learning from Human-Human Conversation
You cannot remember a phrase “Michael Jackson” and hesitate

“Michael—” (Michael, uh…)

“Michael Jackson?”

A listener can help you to recall it

Filling in the rest of a fragment

Completion

＝

Nobody proposed a “completion” function

for speech interface!
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Speech Completion

What is Speech Completion?
• Help a user enter an uncertain piece/artist name

by completing the missing part
of a partially uttered fragment

“Michael—” (Michael, uh…)

“Michael Jackson?”
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Prevent Completion Becoming Annoying

How to Invoke Speech Completion Function?
• Should be invoked only when a user needs an assistance

People hesitates when having trouble recalling

Invoke by Using Filled Pause (Lengthened Vowel)

• Filled pause is a very natural trigger for human 

• Can invoke the function intentionally and effortlessly
 Frequently used in the same way in Japanese conversation

“Michael—” (Michael, uh…) “Michael Jackson?”
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Complete in Forward or Backward Direction

Forward Speech Completion

Backward Speech Completion

?

?

• Do not remember the last part of a name

“Michael—” (Michael, uh…) “Michael Jackson”

• Do not remember the first part of a name

Wildcard keyword

“Nantoka— (Something—) Jackson” “Michael Jackson”
“Janet Jackson”
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System Output (Video Demonstration)

Demonstration of Speech Completion
• Enter the Japanese names of musicians and songs

“MAIKERU JAKUSON”
(in Japanese)

“Michael Jackson”

“Michael—”

“MAIKERU—”
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Advantages of Speech Completion

Provide Three Benefits
1. A user can more easily recall poorly remembered names

2. Less labor is needed to input a long name

 “Supercalifragilisticexpialidocious” (a song from “Mary Poppins”)

3. The user is not forced to utter the entire name
carefully and precisely

Can Be Used for Various MIR Situations
• Playing back a SMF or karaoke track
• Making a play list
• Editing and downloading music files
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Speech Spotter

Speech Spotter
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Guess What's Happening?

I’ll Explain Later!
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Music Playback with Speech Spotter

On-Demand Music Playback Assistance
in Human-Human Conversation

• You can listen to background music by saying
its title or the artist’s name while talking to another person

“Shall we listen to the song `Black or While’ ?”

“Yeah!  Uhm…, Black or White.”
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How To Achieve On-Demand Assistance

Problem To Be Solved
• Monitor human-human conversations

without disturbing them
• Provide music playback only when asked for it

Difficult To Achieve By Using Only Microphone
• Word-spotting technology

 Poor at judging whether the detected keywords are
Command utterances for a computer system  or
Conversational utterances for a conversational partner

• Using button or camera
 Require input devices other than a microphone
 Cannot be used in a telephone conversation
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Speech Spotter

What is Speech Spotter?
• Regard a user utterance as a command utterance

only when it is intentionally uttered
with a high pitch just after a filled pause (e.g., “er…”)

“Shall we listen to the song `Black or While’ ?”

“Yeah!  Uhm…, Black or White.”
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Speech Spotter

What is Speech Spotter?
• Regard a user utterance as a command utterance

only when it is intentionally uttered
with a high pitch just after a filled pause (e.g., “er…”)

“Shall we listen to the song `Black or While’ ?”

“Yeah!  Uhm…, Black or White.”

This combination is quite unnatural
The system accepts

this specially-designed unnatural utterance only
This does not appear in natural conversation

The system can easily spot it!
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System Output (Video Demonstration)

Demonstration of Speech Spotter
• Enter voice commands for music-playback control
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System Implementation

Implementation of Two Interfaces
• Several difficulties should be overcome

New Technology
• Real-time filled-pause detection

 Detect a lengthened vowel in any word
• Completion-candidate generation

 Generate candidates by tracing on a vocabulary tree
• Endpoint detection

 Detect the beginning and end of an utterance
• Utterance-pitch classification

 Distinguish between normal and high-pitch utterances
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Conclusion

Summary
• MIR system with Speech Completion

 Listen to a piece even if part of its name cannot be recalled
• MIR system with Speech Spotter

 Share music playback on the telephone

Practical Speech-Recognition Interfaces for MIR
• Cannot be achieved by simply applying

the current ASR (automatic speech recognition) to MIR

First Step Toward Building Ultimate MIR Interface
• Important to explore various speech-recognition interfaces

for MIR
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Future Directions

QBH + ASR
• Build a unified system using a microphone input

query-by-humming systems
speech-recognition interfaces

• Leverage the potential affinity between them

+ +


	Speech-Recognition Interfaces for      Music Information Retrieval:“Speech Completion” and “Speech Spotter”
	MIR + Speech Recognition = ?
	Previous MIR Interface
	Our Contribution
	Speech Completion
	Guess What's Happening?
	Music Retrieval with Speech Completion
	Music Retrieval with Speech Completion
	Speech Completion
	Prevent Completion Becoming Annoying
	Complete in Forward or Backward Direction
	System Output (Video Demonstration)
	Advantages of Speech Completion
	Speech Spotter
	Guess What's Happening?
	Music Playback with Speech Spotter
	How To Achieve On-Demand Assistance
	Speech Spotter
	Speech Spotter
	System Output (Video Demonstration)
	System Implementation
	Conclusion
	Future Directions


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


