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Pronunciation Clinic
Which part of your pronunciation to correct first 

to become like your model speaker?

1 1 1

1 1

1 1

2 3

1 2 3

Two kinds of vocal imitation

Vocal imitation performed by myna birds

Imitation of absolute properties of voices (sounds)

Hearing an adept myna bird say something, one can guess its owner.

Vocal imitation performed by learners and children

Imitation of not absolute properties of voices (sounds)

Phoneme-based (string-based) imitation is difficult for young children.

What in voices to imitate acoustically?

The shape of the vocal tract differs among speakers.

Which aspect in teachers’ voices to imitate?

!=

Male teacher Female teacher

Young learner

? ?

Our answer to the hard question

Holistic and speaker-invariant sound pattern (structure)

Use of structures for automatic speech recognition

Isolated word recognition (word = 5 vowel sequence, e.g. /aeoui/)
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Voice space

Learning not of individual vowels but of a vowel system

A vowel training system for everybody!!
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Vowel system and vowel chart

Accented pronunciation = vowel system with some distortion

What’s possible in the proposed demo system

The demo system can

1. record or log a history of vowel pronunciation training of each learner.

2. provide for learners a window of “favorite teacher selection”.

3. show which vowel to correct first to become like the selected teacher.

4. classify all the registered learners only wrt pronunciation proficiency 
by ignoring gender, age, etc very effectively.

5. give a very motivating user-interface for pronunciation training.

Structural representation of the vowel system
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Developmental changes in vowel training

Completely Japanized pronunciation to AE pronunciation
1

Which vowels to correct at first in your case?

Who is your model speaker?

A famous phonetician, a movie star (character) or a sport player??

Which vowels to correct at first to become like him/her?

The system can show the shortest cut to the model pronunciation.
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■お待ちかね。「あなた」の分析結果を見てみよう！
分析結果を二つの母音図と一緒に示します。チェックポイントはおよそ以下に示す通りです。

♪♪チェックポイントはここ！！さあ，自分の発音を “自分で”チェックしてみよう！！♪♪
• æと E　この二つはいっつも仲良しです。あなたの発音はどうなってますか？
• Iと i　これはかなり違う音ですよ。Iは「イ」と「エ」の中間音とも言われます。
• Iと，Eやæ　その結果，Iは Eやæに似くるはずですが，あなたの発音ではどうなってます？
• Aと O　アメリカ英語では，これらが似ている方言もあります。母音図で Oが下がってきます。
• @と，2や Aやæ　後ろ三つは舌を下げる音です。@がこれらと似てたら重傷。救急車呼びます。
• @とÄ　この二つが仲良し，という人もいるかもしれませんね～。どうです？あなたの場合。
• Ä　実は rと殆ど同じです。母音として使われるのか，子音として使われるのか，の違いだけ。

■さてさて，どこから直していこうか。よ～く，考えてみよう！
あなたの分析結果を，あなたが選んだ二人の先生と比較して「どの母音から直すべきなのか」を示し
ます。目標とする発音に到達するための最短コース，という訳です。スコアの高い母音（より左に示
されている母音）ほど「重傷」で，緊急入院が必要な母音です。20程度であれば，ほおっておいて大
丈夫ですよ。さてさて，どんな結果が出てますか？ゴールまでの道のりは長いですか？短いですか？

どちらの先生に近づきたいかによって，結果が少し異なるでしょう。英語は方言によって母音の音
質・音色が変わりますから，先生が，どの地方の出身なのかによって直すべき母音が変わってきま
す。もちろん先生の発音は両親（異なる方言話者かもしれない）の発音の影響を強く受けています。
結局，厳密には，み～んな一人一人違う発音になっています。大切なのは，相手の心に届く「あなた
自身」の英語発音を身につけることです。一人よがりじゃいけません。相手あっての言葉ですから。
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Automatic classification of 96 learners by a computer

Manual classification of 96 learners by a phonetician

8 speakers x 12 pronunciations = 96 simulated learners

1 to 8 = pronunciations, A to L = speakers

By substituting J vowels for some E ones, 12 v-systems are defined.

Classification of learners
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Classification of all the learners on earth!?

Changes of students in a class before and after training

Classification of more than 600 learners

1 week later...

English teachers
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Automatic Pronunciation Evaluation of Japanese EFL 
Learners’ Utterances Generated through Shadowing

22

BackgroundBackground

What is shadowing?
“Repeat-after-me” type exercises that require learners to 
reproduce nearly at the same time.
Improve both listening and speaking skills in language 
learning. (Tamai 2001)

Challenges in evaluating utterances in shadowing
Speaking style is very different from read speech.

Pronunciation often becomes very inarticulate and 
unintelligible especially in case of beginners.

Manual scoring is very time-consuming for teachers
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Automatic Scoring based on HMMsAutomatic Scoring based on HMMs
GOP (Goodness of Pronunciation) scoring

Based on HMM likelihood ratio.
Requires acoustic models of the target language and transcription.
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Automatic Scoring Based on ClusteringAutomatic Scoring Based on Clustering

Clustering-based scoring
Unsupervised phoneme segmentation based on time-constrained 
bottom-up clustering

Number of clusters can be used as an indicator of articuratory
efforts ( how articulate the pronunciation is)

No acoustic models or transcription is needed
Language independent

Unsupervised phoneme segmentation on shadowing 
productions and presented native speech

An example of unsupervised phoneme 
segmentation

55

Correlation between two automatic scoresCorrelation between two automatic scores
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Correlation at utterance level Correlation at speaker level

Comparison of the two automatic scores
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Correlations between automatic scores 
and TOEIC scores (27speakers)

Correlations between automatic scores 
and TOEIC scores (27speakers)

TOEIC score
Test of English as International Communication 
(including listening and reading part)

Correlations
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Correlations between automatic scores 
and manually-rated scores (11 speakers)
Correlations between automatic scores 

and manually-rated scores (11 speakers)
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ConclusionsConclusions

High correlations between automatic scores and 
TOEIC scores or manually-rated scores in 
shadowing.

Much higher than correlations in recently reported works 
on read speech evaluation (Chandel et al,2007)

Shadowing might pose a cognitive load on learners 
adequately

High correlations between unsupervised clustering-
based scores and supervised GOP scores

Language-independent clustering-based method is still 
available for evaluation

Any languages, any speaking styles 
Low cost, high availability
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Future WorksFuture Works

Compare shadowed speech with read speech of 
the same speakers.

Integrate both techniques 
Develop a hybrid system with more reliability

Compare various shadowing tasks
Text contents
Speed of presented speech
Accent and speaking style of presented speech


