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Speech: most natural form of communication

O Everyone can talk
— but people have to learn to read and write

0 We can engage in dialog with people through speech:
— why can’t you do that to computers.

But
O its not good for everything
O for large amounts of information slow and bulky

O can’t be searched easily

O its not digital
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From meat to voice

O From 1deas to sound waves:
— voicing from glottal excitation
— changing shape of vocal tract
— obstruents: puting things in the way
— causes various sound waves to be created

O From sound waves to ideas:
— sound waves hit your ear
— flex various hairs in your inner ear
— brain detects various frequencies
— magically decodes them

(Note: this trivializes the understanding part)
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Spectragrams
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inguistics: ma ing it more managea le

O e nition of words:
— small useful sized ob ects

O e nition of phonemes:
— small inventory of sound units
— di erent for languages speaker

O e nition of prosody:
— phrasing intonation durations
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honology

smallest unit that when changed (can) change meaning of
word.

O bat pat
O pat pam
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S nglish

O tops: BT

O Fricatives: F

O A ricatives: C

O Nasals: N M N
O lides: L W

onsonants
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um er of phonemes in a language

O U English:
O U English:
[1 apanese:

O  indi:

But numbers are not de nite

CMU032002




ut not all variation is phonological

O honology: linguistic space of sounds:

— may be a collection of actual sounds

0 honetics: acoustic space of sounds

—di erent sound but not linguistically di erent

flaps in U English

water WA TE

— but common pronunciation W A E
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ot all languages are the same

honetic variation in one language may be phonological in
another

O Asperated stops ( orean indi) vs
OL in apanese not phonological

O U English dialects:

—mary merry marry

O cottish English vs U English:
— No distinction between pull and pool
— istinction between: for and four
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hannel on itions

1 erent factors a ect voice quality

O microphone:
— head mounted far eld telephone

0 channel:
— 7z bit wide band

- z bit telephone
- . z CEL  cell phone

[0 acoustic conditions:
— quiet recording studio vs quiet o ce
— standing waiting for the bus on a cell phone
— on an aircraft carrier

O speaker type:
— regular user
— new user
— child eldery stressed
— value of information
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The ey speech technologies

O peech recognition:
— taking digital waveforms and producing text

O peech synthesis:
— taking text and producing waveforms

O dialog systems:
— making this flow in the expected way
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Speech ecognition

O Acoustic parameterization:
— representing speech invariant of environment
— time slicing and spectral processing

O Acoustic modelling:

— what are all the ways you say s
— MM modelling

O Language modelling:
— what are the most likely words to say
Carnegie ... resident ...

equires typical speech to train from
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anguage mo elling: listeners e pectations

Last aturday in awaili numerous Waipouli vacationers were
shocked to nd their beach cordoned o for a UC Berkeley

rama enactment of  ersonal o ce space . The play fea
tures exclusively topless men and women in an everyday o ce
environment.  ichard Carlson one of the annoyed tourists
and a regular swimmer at Waipouli beach complained that
they really knew how to wreck a nice beach with the nudist
play. Many of the tourists appeared ru ed by the content and
fled the scene to avoid compromising photos.
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anguage mo elling: listeners e pectations

In yesterday’s press release AT T unveiled peech it its new
speech recognition toolkit. According to Michael Armstrong
the C of the company the most innovative feature of the
system is its revolutionary three dimensional interface which
opens a new universe of possibilities for the speech recogni
tion community. uring the o cial software release onathan
Blues a senior researcher at AT T Labs explained how to
recognize speech with the new display and how the toolkit
has already played a crucial role in his research.
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anguage mo elling: listeners e pectations

O how to recognize speech with the new display

O how to wreck a nice beach with the nudist play
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Speech Synthesis

O Find out what to say:
— get pronunciations of words token etc

O Add prosody:
— make it not be a boring monotone

O Make a waveform by:
— concatenating small pieces of pre recorded speech
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ialog systems

0 Who's turn 1s it

0 What the current topic:
— what does it refer to

O Is the dialog directed:
— is there a goal are we getting to it

0 What is the state:
— was a question asked answered
— was the phrase relevant
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hat are the ey uses

O Command and control

O poken dialog systems:
— (telephone based) information services

0 Information retrieval from audio:
— tell me all CNN broadcasts about WorldCom

-~ meeting summarization

O peech to peech translation:
— device that will translate

O Computer aided education:
— language training

OO Interactive agents:
— robot characters that talk with you
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Ma ing the computer tal in your voice

O Tools documentation aligners and scripts
— Build your own voice synthesizer
— U and U English diphone synthesizer ( days)
— ther languages ( week to ... much longer)

O Building a voice:
~record @ r rmiatespeechin a 1 riate style
— build unit selection synthesizer

O 1 erent techniques:
— recorded prompts
— limited domains
— general voices

O In English or other languages
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Speech Synthesis omponents

O I want my computer to talk
— peech ynthesis Engine
— Festival peech ynthesis ystems
— converts text to speech in English and other languages

O I want my computer to talk in my voice
— tools for building new voices
— The Fest ox pro ect
— general and domain voices

O I want my voice on my A Cell phone now

— mall footprint synthesis
— CMU Flite

— Client based content delivery systems
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Ma e it soun etter

O eneral voices
— ay anything
— word concatenation
— phone concatenation
— diphone concatenation
— unit selection synthesis

[0 omain voices:
— targeted to a domain
— much higher quality:
— clocks weather stocks simple dialogs
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Ma e it smaller an faster

O eneral voices
— large requiring big servers
— greater than B memory
O mall footprint synthesis:

— small memory processor requirements
— no compromise on quality
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S : niversal Speech nterface

A common easy to learn interface to speech applications

O Choice:
— make you speech interface accept anything or
— spend a little time to educate you user to a standard

O Like ra tti for alm:
— not standard writting
— but easy to learn
— and easy to recognize

[
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ommunicator: mi e initiative spo en ialog

O A A funded pro ect with multiple site:
— MIT Colorado AT T Lucent etc

O Telephone based access to flight information :

— call ( CMU LAN)
O Any speaker

0 Mixed initiative

O Accessing live data on the web
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Fluency: computer ai e language learning

O Coaching for di cult phonemes
— th vowel length

O ave language learners speak utterances
O compare against golden voice
O nd duration F  stress spectral problems

O ard problem of recognizing non native speech
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ST  : speech to speech translation

oint e ort with  other sites worldwide
O peech translation in the tourism information domain

O Can you tell me the way to the conference center
— aigl sentaa no hou ga oshiete kudasaimasen ga

O Includes:
— English  erman Italian orean apanese

CMU032002




a ylon pro ect

OO0 and held portable speech to speech translation

0 ne way
— xed phrase translation
— answers can be yes no and pointing

0 ne neway
— xed phrase translation both ways

O Two way:
— constrained but general speech
— Medical triage efugee rocessing Force protection

In languages with little cuurernt support:
— ashto ari Farsi and Arabic.
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Meeting summari ation

ecord a meeting and annotate it with who said what

[0 More than one speaker at once
O eople may move arrive leave
O oices may get heated

O Audio grep
— nd bits where Fred complained about

gures
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ro ect isten: teaching chil ren to rea

O Use speech recognition to listen to children reading:
— detect errors
— read passages to students

O Follow progress and improve reading standard

O Attacking hard problems:
— how do you recognize non fluent children’s speech
— how do you know if the system works
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O 0O o o o o

Some ifficult speech pro lems

ow do you deal with real speech input

ow do you teach the users what they can say

ow do you present to the user complex information
ow can you make it fast enough

ow do you mix speech and graphics

ow do you make dialogs work in new domains languages

CMU032002




Future speech applications

O inging synthesis:
— would you like to sing along to ...
[0 Interactive agents:

— ersonal igitized Assistants
— information gatherers and presenters

O peech based question and answering:
—auto FA by telephone

O peech will become default interaction language
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