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Human Speech (Recognition)
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Automatic Speech Recognition
(Speech to Text)
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Automatic Speech Recognition
(Speech to Text)
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Deep Learning — Statistical Models

Deep neural network
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Deep neural network
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Meanwhile ... Speech Science

“the study of production, transmission
and perception of [human] speech”

[Wikipedia]
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Speech Science
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Speech Group (EESE)

What do we do?

* “Faithful” models of speech

* Speech models and representations
* Children's speech

* Accented speech
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Low-dimensional
Representations of Speech -
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Voiced Sounds - Formants

\ L = A R s Soo it 0 R L
0.05 Ch o.1o <l o. °2°vcl 0.25 o 05 k 3 0.10 cl t 020 £

Unvmced Sounds — Spectral Energles

UNIVERSITYOF | coLeceor
BIBMINGEHAM: a0l ot




Automatically-Derived
“Bottleneck” Features

26 Mel Filterbank Spectra @® 286 neurons ®
central & 5 frames

L N N --512siEmoid--O e

» BN Features

3 to 9 sigmoid |

om
T
® ® ®--512sigmoid-- ® ® ®

49 Softmax %—} Phoneme Posteriors

Some Recognition Results:

Features Dimension % Err Model # Parameters
Standard MFCC 39 29.1 “Standard” 1.4 x 1077
Bottleneck 9 29.4 “Standard” 2.3 x 1075
Bottleneck 9 38.1 “Faithful” 535
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But what are these
bottleneck features?
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Interesting Dynamics for all Sounds
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[Choo et al. 1997]

A Representation for analysis

of all Sounds?
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Speculation and Collaboration

* Robust visualisation methods to
investigate speech phenomena?
* For more than just vowels?
* Children's speech acquisition / errors?
* Accents and how they change?
* Language learning?

* Novel methods to improve mainstream ASR?
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Speculation and Collaboration

* Robust visualisation methods to
investigate speech phenomena?
* For more than just vowels?
* Children's speech acquisition / errors?
* Accents and how they change?
* Language learning?

* Novel methods to improve mainstream ASR?

Thank You!
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