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Research Theme 2Research Theme 2
Speech and Audio Context Recognition

Theme Leader: Gilles Boulianne

Research Contributors: CRIM, McGill University, 
École de Technologie Supérieure

Research & develop speech recognition software tools 
addressing the most labour-intensive aspects of media 
production and post-production, including post-synchronization, 
closed-captioning, script correction, and subtitling. 

Project 2.1: Core Speech Technology Improvements

Project 2.2: Speech & Audio Context Recognition
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Core speech technology improvements
to reach useful levels of accuracy for cultural content, 
speech-to-text have to be improved and adapted

Cultural speech
wider ranges of topics, environments, style, language

Audio context
conveys relational and emotional content not present 
in transcribed speech
needs to be identified, classified, exploited
to improve accuracy, to provide end-users with more 
complete access to cultural content 

MAIN PROBLEMSMAIN PROBLEMS
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To reach useful levels of accuracy for cultural content, speech-
to-text have to be improved and adapted

Live TV broadcast closed-captioning multi-
speaker database

Key topics :
environment normalization

search network optimization

language model adaptation

discriminative training
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Data collected during actual live closed-
captioning at TVA (from October 2004 to 
October 2005) and at CRIM (from February 
2005 to October 2005). 

Multi-speaker database, over 55 hours of 
audio data from 22 shadow speakers. 

Reference transcriptions : hand-corrected 
captions, topic identified from markers 
inserted during captioning. 

Similar database from another 51 hours, 2 
shadow speakers for speaker-dependent 
experiments.

MULTIMULTI--SPEAKER DATABASESPEAKER DATABASE
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Acoustic modeling
Model size, parameter sharing
Endpointing, real-time feature normalisation
Multispeaker SI accuracy : from 76.1% to 82.5%

A posteriori phoneme likelihood features
Paper submitted to InterSpeech 2006

Vishwa Gupta, CRIM
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Language modeling

Improvements in MDE adaptation

Vocabulary selection

Unsupervised  tagger for gender & number agreement

Maryse Boisvert, CRIM

Il        s ’ agit du     second   virage important  dans l’ histoire   de     cette entreprise.
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Linear transformations of models and features
Linear discriminant analysis (LDA)
Semi-tied covariances (STC)
Maximum likelihood linear transformation (MLLT)
Extended MLLT (EMLLT)
Heteroscedastic LDA (HLDA)

Discriminative criterion, dimensionality reduction

Implementation (HLDA+MLLT)

Gilles Boulianne, CRIM
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Context dependence (PICs) 
Larger contexts, more complex models

s     t     r     y     k     t     y     r

371 = 37 phonemes-in-context

.st str try   ryk ykt kty tyr yr.

373 = 50 K phonemes-in-context

..str .stry stryk trykt rykty yktyr ktyr. tyr..

375 = 69 M phonemes-in-context

377 = 95 T phonemes-in-context

Pierre Ouellet, CRIM
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Discriminative training
maximum mutual information (MMI) 

minimum phone error (MPE)

Patrick Cardinal, CRIM

Implementation
transducer-based lattice forward-backward

model reestimation
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2.2.1 Cultural speech and audio context (CRIM)

2.2.2 Lecture speech (McGill)

2.2.3 Emotional content (ÉTS)

2.2.4 Sync with actor discourse (ÉTS)

Cultural speech has wider ranges of topics, environments, style, language
Audio context conveys emotional content not present in transcribed speech
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whole TV shows, including music and commercials

various broadcasters, large range of subjects

verbatim transcriptions (3 M words)

speaker turns and speaker identities 

143 hours of speech from 209 speakers

(plus 51 hours of music or commercials) 

BROADCAST DATABASEBROADCAST DATABASE
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Acoustic segmentation and classification

speech
clean

+music
+noise

male
female

spkr1
spkr2
spkr3
…

music other
silence
noise
laughter

Michel Comeau, CRIM
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