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Motivation
Variation in spontaneous speech results from a variety of
factors. Among them style-related pronunciation variation has a
significant impact on automatic speech recognition.
Goal
Compare different symbolic feature structures for their
usefulness in modeling intra-speaker variation for automatic
speech recognition (ASR).
Background

e Distinctive features introduced by Jakobson et al. (1952) &
restricted to articulatory features by Chomsky & Halle (1968).
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Linguistic Feature Background
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Attributes Used for Prediction Experiments

e Multiple theories of articulation and feature structures are Methodology
available to be tested, including Bates (2004) (based on C“I\C/loo“dsé'a General Category Specific Attribute Used
Stevens 1990) and Sagey (1991). Extract Phone Context |previous/following phone category (vow/gli/cons) (2)
Language Dictionary ) Data previous/following manner and place categories (8)
e Features widely used in linguistic analyses (e.g., Ladefoged, Model (Pronunciation Model) lexical stress (1), previous phone deleted or not (1)
2001), but few large scale comparisons of feature vs. phone ot _ - " l phone location in word/syllable (2)
models. Phones are tvoicallv used in ASR |F:1 — Slgna_| |Decoding | = . ' Word Info previous/following/current part of speech (3)
: Yyp Y ' P Processing (Search) Train C&:‘;‘:I':;‘;e pivot point (1), dialog act label (1)
e Features offer low dimensionality and represent non-canonical > _tion Model Trees Rasults current word group (to further separate function words) (1)
N L . ronunciation Models i i
feature combinations. Features modeling is more efficient than o pre"fousjl‘zo OW!”g/CErre”t "‘t’ord Ca:egor/y I(i) Y6
. . . WordS: re resented b 3 valuate Previous/1oliowing pnone category (vow/gii/cons
phones for pronunciation modeling (Bates, 2004). pf y st Data srevious/following manner and place categories (8)
Agproach sequence o phones lexical stress (1), previous phone deleted or not (1)
. : : : : hone location in word/syllable (2
1) Decision tree modeling to predict phone & feature changes and: /ae/ /n/ /d/ ! ! P /sy 2)
. cat: /k/ /ae/ /t/ Feature Feature
2) Compare results of independent features and groups of Tanva: /t/ /aa/ /n/ I/ Jaa/ Error Distance Results
dependent features. yd: Y Feature % Error
word: /w/ /er/ /d/ S _—
Vowels Dipthong | Glides | Consonants (with a syllabic) Dec|s|on trees are bu”t u5|ng Ora nge. rain es
e e R o R Ji Feature Error: Indicates mismatches between Chance | Predicted | Chance | Predicted
<yllabic I R N T T Switchboard Corpus predicted and actual value Independent Features | 13.2 111 14.6 13.4
consonantal - - -l - - -|- -|- =-/+ +{+ + + + + : ; : : : :
- T D T D D e Acoustic Training Data: 254 hours I[F)eature Dlstance.lndlcate; vafrymg dlstarlmce Bates Grouping 13.2 10.8 14.6 13.2
continuan _ _ - : etween +(1), T (-1), X and O features values Sagey Groupin 13.3 9.9 15.1 12.7
S I RV IV N N I e ICSI phonetic hand labels on 4 | (1), (,)’ , , 5y PINg
ndent tor o XA H (All mismatches with X result in a distance of 2. Feature Distance
elayed release | + + + |+ + + |+ + |+ +|- —-|+ + + - + ours
voicin + + + |+ + |+ o+ |+ |+ A+ - -4+ o Train Test
T 127,632 training samples . dicted | Ch dicted
. , Chance |Predicted |Chance |Predicte
comstricted |- - - |- - - |- - |- “|= |- - = = = ¢ 30 minute held out test set : : ,
tongue root: (15,326 samples) Discussion Bates Grouping | 19.7 14.3 21.6 17.5
ad"amedd S e e L e I ’ P e Our methodology for comparing feature hierarchies works. Sagey Grouping | 21.3 12.9 23 3 16.7
constricte - - - |+ - - | + — - -1 X —-—1X X X X X . ]
— T T T S T B — e Forced alignment to get surface e Groups of features outperform independent features by ~5.2% References
dorsal )+ + T T - |- - T T~ form (aCtuaI y Sald) and baseform oSagey model shows Iarger reduction of feature error (15.9%) and R. Bates, Speaker dynamics as a source of pronunciation variability for continuous
coronal 0 0 0|0 O 00 — - + |+ + |- + + - + 1t 1 . h It dels. Di tation, Uni ity of Washington, 2004.
Jabial T (dictionary) phone pair sequences feature distance by (28.3%) than Bates model (9.6%) and (19.0%) wh L GBAT a® DAGEVRINFE wd 2 NRAKGET afay
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low _ o~ 4y - 0+ s xlx 0lx x x x x E. Sagey. The Representation of Features in Non-Linear Phonology: The Articulator
back - oale o+ oole o+ 12 xlx olx x x x x 26.6% of surface phones do not Future Work Node Hierarchy. Taylor and Francis, 1991.
antorior o 0 0o 0 olo X |X 7]+ +]x - + x - match baseform e Include hierarchical dependencies to improve prediction of features f‘ézzvff;‘ys'é\cﬁgﬁfﬁ::oa”ne;'ﬁ\;:;amgPsrvevj’tséhfjagr'd,TelephonespeechCorpus .
fijtr::uted 2 2 E 3 3 3 2 ;( i B B ;( oo i + 59.0% substitutions lower in the hierarchy researchanddevelc?pment. In Procee.di.ngsofI.CASSP,page5517-520, 1992.
ater -l - -~ - . . . .. S. Greenberg. The Switchboard transcription project. Technical report, The Johns
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