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1. MOTIVATION

Brazil is among the countries with the lowest proficiency-
wise of the English language.

Education First's English Proficiency Index 2013[1]:
Brazil ranked 38 out of 60 countries. — Low proficiency

GlobalEnglish’s Business English Index 2013 [2]:
Brazil ranked 715t across 77 positions. — Beginner
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Figure 1. Global English’s Business English Index (2013) partial ranking .
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2. PROPOSAL

e The goalis to build up an ASR-based Pronunciation
Training System for Brazilian-Portuguese-accented
English;

 Able to provide online feedback regarding the
pronunciation of the user;

* We named it Listener!

Similar tools are available for other languages, such as

Japanese [3], French [4], Spanish [5] and Dutch [6],
however, for BP, there is still a gap to be explored.
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4. RESEARCH HYPOTHESIS

The research hypothesis states that it is possible to build
up an effective Pronunciation Training System through:

(i) an error classification list that takes into account
grapho-phonic-phonological transfer from L1 to L2;

(ii)) an acoustic model that contains speech data from
both native and L2 English speakers;

(iii) a pronunciation dictionary which includes the
transcription of the mispronunciations that learners
are likely to make;

(iv) and a language model befitting the syntax of the
learner.
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5. A BRIEF REVIEW OF AUTOMATIC SPEECH RECOGNITION

THROUGH HIDDEN MARKOV MODELS (HMM)

Noisy-channel Metaphor [7]: the recognition system tries to
estimate, for a language , given a certain acoustic input O,
what the most likely sentence W out of all sentences W is:

argmaz : v
WeL

A W e L A [ A \ [ L )
W = P(W/[0O) W = P(O|W) P(W)
“ n na n u m Eu falo
—| g —| . (— T portugués.
opdal |G« @
SOUNDWAVE a Y, \ ) \a //

ASR DECODER

Figure 2. Architecture of an HMM Automatic Speech Recognition System. 7/13



e The General American (GA) is considered the standard
accent for the recognition system.

* The engine Julius [8] is used as the basis of the speech
recogniser. &4 Julius

 Nine types of mispronunciations were selected,
according to Zimmer et al. (2009) and Zimmer (2004).
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No.

Table 1. Selected mispronunciations for the Pronunciation System.

DESCRIPTION

Syllable simplification
Consonant change (substitutions)

Deaspiration of voiceless plosives in initial or stressed position
Terminal devoicing in word-final obstruents
Delateralization and rounding of lateral liquids in final position
Vocalization of final nasals
Velar consonantal paragoge
Vowel assimilation

Interconsonantal epenthesis (-ed morpheme)

EXAMPLE
[st] = [ist]
['istart]

[6] = [s], [f] or [t]
"think" = ['fink]
[kh] = [k]

"cup" = ['kap]

[z] = [s]
"does" = ['das]

[1] or [t] & [v]
"feel" > ['fiv]
[im] = [i]

"him" = ['hi]

[n] = [ng]
"sing" =< ['sing]
[e] > [€]

"bad" = ['bed]

[d] or [t] = [id] or [ed]
"danced" - ['daensed]



The Acoustic Model (AM) will be built up, in a pooled fashion,
based on three corpora:
* English native speakers: TIMIT Acoustic-Phonetic Continuous
Speech Corpus [11];

 English L2 learners: COBAI - Corpus Oral Brasileiro de Aprendizes
de Inglés [12] and Listener corpus of phonetically balanced
sentences (to be compiled).

/ AcousTic DATA USED FOR TRAINING METHOD \

Speaker Adaptation

NATIVE
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(L2)
/ Bilingual Model

LEARNERS '\s:;::;\
|
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Figure 3. Methods for adapting the Acoustic Model (AM) to non-native speakers. 10 /13




e CMU Pronouncing Dictionary * [13]i|| serve as the basis
for the Pronunciation Model (MP). &

Veleni i Compite Sebgu

* Mispronunciations of the learners will be added to the
dictionary, manually and also automatically, by machine
learning algorithms, such as Transformation-Based
Learning (Brill, 1995).

e The language Model (LM) will be compiled over ":‘;

108,943 articles from Simple English Wikipedia [15] sz

WIKIPEDIA

7. EVALUATION

Word Error Rate (WER), Character Error Rate (CER) and
confusion matrices will be the measurements used to evaluate
the performance of the recogniser. These metrics will be
applied to both the corpora used through a ten-fold stratified
cross-validation technique.
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8. PROTOTYPE VERSION

* Only syllable simplification cases were considered.

 Acoustic Model —~3h30min of speech data:
 An excerpt of COBAI - Corpus Oral Brasileiro de
Aprendizes de Inglés [13];
* Acorpus of induced errors, designed exclusively for this
prototype
* Pronunciation Model — Extracted from COCA 5,000 word list:
« 1,855 words showed context prone to syllable
simplification, therefore were selected.
* Variants were produced through a set of 20 rules in an
iterated fashion.
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Figure 4. Workspace used for data transcription.
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* We achieved 7,957 variants applying those rules!

Graph 1. Number of words in the pronunciation model per iteration.
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* Not quite good! The dictionary might overgrow in the complete
version of the pronunciation system.

* Concerning recognition:
e we achieved 61% word correctness, in a isolated word
task, and 78% in the same task with forced alignment

(via Viterbi algorithm). s



We are developing the website interface:
http://nilc.icmc.usp.br/listener

1 IRV LW
>>>

- A : : : Powered by Google Custom Search ©.
Desculpe-nos, mas o contetido que vocé buscou ainda esta em desenvolvimento. No momento, apenas

a Segao "Sobre o Projeto" esta disponivel. Caso vocé prefira, por favor, contate o administrador do site,

através do e-mail:

Listener no Facebook

Vocé, Marcio Martins e outras outras 8
pessoas pessoas curtiram isso.

TRANRIaN

Start -

['start]
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II|II Os sites abaixo possuem contetido de

interesse para o reconhecimento de fala

Reconhecimento
e areas correlatas.

Softwares

J Audacity
Hidden Markov Model Toolkit (HTK)

Figure 5. Preview of the web interface -- Site overview, audio recording
with frequency spectrum.
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Figure 6. Preview of the web
interface -- Word recognized
and transcription.
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Figure 7. Preview of the web interface -- Feedback

of the pronunciation quality.
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