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e Objective

 What is lexical stress?

e Properties of lexical stress
 Model
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e Results
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Can lexical stress be used in a speech
recogniser to make it perform better?
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Can lexical stress be used in a speech
recogniser to make it perform better?

e FINO
e MOC

properties of lexical stress
el speech recogniser

e IMmp
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Can lexical stress be used in a speech
recogniser to make it perform better?

e FINO
e MOC

properties of lexical stress
el speech recogniser

e IMmp

ement speech recogniser

e Test speech recogniser
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Input modelled as a concatenation of phonemes
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/hoirikda:iranka:non/
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/hoirikda:iranka:non/

Hoor Ik daar een kanon?
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/hoirikda:iranka:non/
Hoor ik daar een kanon?

kanon ‘gun’ or kanon ‘song’?
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e Minimal pairs
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e Minimal pairs
(a) subject — (to) subject
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e Minimal pairs
(a) subject — (to) subject
Du. aanbod ‘offer’ — aan bod ‘first in line’
Du. voorkomen ‘prevent’ — voorkomen
‘happen’
Portuguese falara ‘I had spoken’ — falara ‘he
will speak’
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« \Word recognition
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« \Word recognition
Du. october — octopus
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« \Word recognition
Du. october — octopus
tigress — digress
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e Segmentation

13th May 2005 8

]
Delft University of Technology: Man—Machine Interaction TUDelft




e Segmentation
conduct ascends uphill
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e Segmentation
conduct ascends uphill
‘a doctor sends a pill’?
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o Stress works on the syllable level
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a /el/

are /ax/

the /011 /
garden  /ga:dan/
ordinary /o:dingri/
table /teibal /
variety  /voraisti/
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table /teibal /

variety  /voraiati/
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o Stress works on the syllable level
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o Stress works on the syllable level
o Unstressed syllables are reduced
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Kain|>|n | K ar In]5f n |
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Kain|>|n | K ar In]5f n |
kanon /ka:'non/ ‘gun’  kanon /'ka:non/ ‘song’
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Kailn|>]|n | K ar [nfo]n |
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kanon /ka:r'non/ ‘gun’  kanon /'ka:non/ ‘song’
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o Stress works on the syllable level

o Unstressed syllables are reduced

« Stressed syllables have longer durations
o Stressed syllables are louder
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o Stress works on the syllable level

o Unstressed syllables are reduced

« Stressed syllables have longer durations
o Stressed syllables are louder
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o Stress works on the syllable level

o Unstressed syllables are reduced

o Stressed sy
o Stressed sy

o Stressed sy
frequencies
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e /aa:ptovu/
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e /aa:ptovu/

e Stressed and unstressed versions of
phonemes
/a'aar‘aip'pttodDvivu v/
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garden ga:dn
ordinary o2:dnri
table terbl
variety vraioti
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Spectral tilt features
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Stress
feature [—
extraction \

o ] oS

al 'al 9 el a /8/

‘eri il alien /'er-li-an/

m 'mn 'n lion /'laren/
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feature —
extraction

/ \

al 'al 3 el a /9f
eri il alien /'er-li-an/
m 'mn'n lion /'laren/
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 Hidden Markov Toolkit

o Corpus Gesproken Nederlands
e /72 recordings

e 54842 files

e /75034 words

e 53 hours
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Using 6 to 8 computers:
e Training: 1—8 hours per iteration
e Evaluation: 4—10 hours per iteration
« 60 training iterations for 2 recognisers
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A 2.6 % relative improvement.
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Using lexical stress in an automatic speech
recogniser for continuous, large-vocabulary
Speech can improve the recognition rate.
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Using lexical stress in an automatic speech
recogniser for continuous, large-vocabulary
Speech can improve the recognition rate.

e Consonants
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 Model duration
 Model phrasal stress
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