Natural Speech
lTechnology
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|. Drop modesty

2. Prepare your mind
3. Brains and courage
4. Age is important

5. Make the best of your
working conditions

)

6. Work hard & effectively

/. Believe and doubt your
hypotheses

8. Work on the important
problems

9. Be committed

|0. Leave your door open
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Speech technology seems to
evoke two types of response




A natural speech
technology

® Speech recognition

® systems that can detect “who spoke what, when and
- how" for any acoustic environment and task domain




Speech recognition

® Dictated newspaper text (“VVall Street Journal™)

® Conversational telephone speech (“Switchboard™)

P Ty T L g O IR 00 T AT E, A e YD WS TG Vi T g o DGESy T T WS BNy IV E Lo LA SO WP o e st T
SR R e B SR E AL S Sl e G Rl T T S SO S S S i P el SRR S, S AR e A b s e SN S e i L R
vy A, - R 5"‘:';.‘._-7.4_‘-I ‘{' W dals i 6 /L% o A kel Dl ok e B A S R e S SRR SR e e PN+ S PN S e 0 U ol :.,', RN LN

- sk ._‘:‘:’ £ s S St N
AL T T A AT, .
s wta Ronpities b o > S T P :
Py P2 x A ) ' .

ok
o T W
HP%Y ?
Ao G 0L st
e FAA YA W ST G T TRt 0 B e SRR L f2t o

pall s SUIPC SIS N el SR e S




HMM/GMM

"Don’t Ask" Utterance

Subword (phone)

Acoustic model (HMM)

i Speech Acoustics




Acoustic modelling

Basic Framework




Acoustic modelling

Acoustic Features




Acoustic modelling

Objective function




Acoustic modelling

Feature Normalisation




Acoustic modelling

Adaptation




Acoustic modelling

Adaptive Training




Acoustic modelling

Feature Transformation




Acoustic modelling

iscriminative Training




Acoustic modelling

Task adaptation




Acoustic modelling

Posterior features




Acoustic modelling

Model Combination




Additive gains on

meeting recognition
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Speech synthesis

® |970-80s: parametric, rule-based
® |980-90s: data-driven, concatenate diphones

® |990-2000s: data-driven, concatenative, unit
- selection
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HMM Speech Synthesis

® Use the HMM generative model to generate speech

® automatic estimation of parameters
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A world of synthetic voices

YamagiShi et al’ 20 I O Map Satellite | Hybrid
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Key advances

® Speaker adaptation: MLLR and MAP families

® Context-dependent modelling: divide and conquer




What’s lacking!?

. Speech knowledge

. Factorisation in speech recognition, control in
speech synthesis




|. Speech knowledge




Acoustic-Articulatory
HMM Synthesis

Articulatory modification

Acoustic

Artic

Ling, Richmond, Yamagishi & VWang, 2009




Acoustic-Articulatory
HMM Synthesis

Articulatory modification
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Acoustic effect




2. Factorisation

® Adaptation algorithms successfully operate by

transform model parameters (or features) based on
small amount of data

el But they are a blunt mstrument adatmg for
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JFA and Subspace Models

® Factorisation in speaker identification: verify the
talker not the telephone channel!
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3. Multilinguality

® The power of the statistical framework:

® we can use the same software to train systems in any
language!
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Multilingual challenges

® Share common acoustic model information across
languages

® subspace models
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3 (a). Accents

® Accents implicitly modelled by the acoustic model —

treat accent as separately modelled factor?
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4. Rich transcription

® Speech contains more than just the words —
recognise (and synthesise) metadata

® Analyse and synthesise social content
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Incorporate topics,
social role, etc.

Huang, 2009



5. Complex acoustic
environments

® Natural environments have many acoustic sources

® Capture and analyse the sounds in an environment
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Distant speech recognition

® Using recognition models rather than enhancement
models for (uncalibrated) microphone arrays

® Combining separation with recognition — overlapped
speech
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Overlapped speech

B Including overlapping speech

B Non-overlapped segments only

UEdin-1

UEdin-2

Idiap-1 Idiap-2 NIST-1

Meeting Recording

NIST-2

NIST RT-2009 evaluation

RTO9 evaluation, mic array

NIST-3




6. Unsupervised learning

® |t’s not really economic to manually annotate the
diversity of human speech

® Unsupervised / lightly supervised learning

® web resources |
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Summary

® Adaptation, Personalisation, Expression

® |ncorporate speech knowledge

® f[actorisation and control







