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OUTLINEÅMajor Speech Processing Tasks
Aɐutomatic Speech Recognition

Sɐpeaker Identification

Tɐext to Speech

ÅPreliminaries

ÅAutomatic Speech Recognition

ÅEarly DNN based ASR systems

ÅEnd-to-End DNN based ASR sys.

ÅEnd-to-End Speech Synthesis
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Major Speech Processing Tasks
Automatic Speech Recognition

ÅCommand& Control

vɐoicedialing,carradio,navigationsystem

dɐataentry, hands-free operation

ÅSpokendialoginformationsystems

vɐoicemail system,telephonedirectoryassistance

tɐravellinginformation(trains,flights, hotels,weather)

ÅTextDictation(medicalreports,businessletters)

ÅSpokendocumentretrieval

ÅContentcaptioning Introduction to ASR, H. Ney, R. Schluter, 2010
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Major Speech Processing Tasks
Speaker Identification

ÅSpeakeridentification/verification

ÅPhysicalaccesscontrol

ÅAuthenticationandauthorizationin dialogIS.
Tɐelephonebanks,travellinginformationsys.

Tɐime-trackingsys., electronicpaymentsys.

ÅMulti-factor authentication

ÅSpeakerdiarization
Vɐideosegmentation

Cɐontentretrieval

ÅSpeakertracking Digital Speech Processing, M. M. Homayounpour, 2017
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Major Speech Processing Tasks
Text to Speech, Speech synthesis

ÅTTSisa vital assistivetechnology

sɐcreenreadersfor peoplewith visualimpairment

Aɐid for speechimpairments,voiceoutput communication
aids(SGD)

ÅUsedin secondlanguageacquisition

ÅDialogsystems

ÅEntertainmentproductions

Gɐames,animations,automaticmovietranslation

ÅVirtualassistants Wikipedia
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Which is more difficult?
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OUTLINEÅMajor Speech Processing Tasks

ÅPreliminaries
Aɐudio signal
Aɐcoustic wave
Fɐrequency domain
Sɐpectrogram
Sɐhort-term analysis of Speech Signals

ÅAutomatic Speech Recognition

ÅEarly DNN based ASR systems

ÅEnd-to-End DNN based ASR sys.

ÅEnd-to-End Speech Synthesis
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Acoustic (sound) wave

ÅAcousticwaveisa longitudinalwaves

ÅPropagateby meansof compressionanddecompression

ÅIn longitudinalwaves:

dɐirectionof vibration= directionof travel
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Audio signal
The condenser microphone (1916)

ÅAnaudiosignalisa representationof sound

ÅTypicallyasanelectricalvoltage

ÅAnearlyconstantchargeismaintainedon the capacitor

ÅvibrationsČ changesin distancebetweenthe platesČ change
in capacitanceČ changein voltageacrossthe capacitor(actually
variationsaboveandbelowthe biasvoltage)
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Wikipedia
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Sampling audio signal

Speech Recognition and Deep Learning, Adam Coates, Vinay Rao, 2016
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Two tones
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Two tones, frequency domain
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Short-term signal analysis
Spectrogram, STDTFT
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Speech Signal

Coca Cola     Currently   has   an   estimated   fifty   nine percent share of the market

Åacousticwaveform shows very little direct cues about
what mighthavebeensaid

Ånot eventhe word boundariesareobvious

Introduction to ASR, H. Ney, R. Schluter, 2010
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Short-term analysis of speech signals

ÅSpeechsignal is approximately
stationaryin 20-30mswindows

Introduction to ASR, H. Ney, R. Schluter, 2010
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Short-term analysis of speech signals

Speech Recognition and Deep Learning, Adam Coates, Vinay Rao, 2016
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Speech spectrogram

Introduction to ASR, H. Ney, R. Schluter, 2010
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Speech spectrogram

Speech Recognition and Deep Learning, Adam Coates, Vinay Rao, 2016
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