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Background

Pronunciation teaching is the 1%t step in 2nd
language learning.

The results are unsatisfactory.

B Ex. 1: English spoken by Chinese - “Chinglish”
B Ex.2: Chinese spoken by foreigner- “ ¥ 51 ”

Many explanations.
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Reasons for Difficulties in 2nd

Language Learning

Broca » o Wernicke
[0 Critical Period Hypothesis (CPH) " =/
B CAH by R. Lado \* '.i‘. /// ‘
m SLM by J. Flege QX L AN
B PAM by C. Best \k;:/ :
m FEtc. s>

[0 Theories of 2"d Language Learning

UG-Language Acquisition Device by Chomsky
Input hypothesis by S. Krashen (explicit, implicit )
Skill Acquisition theory by R.Dekeyser

Etc.
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Optimal Requirements

L1 Large amounts of meaningful practices

L1 Instant and pertinent feedbacks
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Feature: the teacher is time-sharin

b

2018/5/8 Belt & Road: Language Resources 6
and Evaluation Workshop,Miyazaki,
Japan




Time-sharing classroom

cannot fulfill the
requirements !

Solution:

Time-sharing teaching 2

Intelligent Technology For
Pronunciation Teaching/Training
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Intelligent Technology for
Pronunciation Teaching (ITPT)

[l exercises L
[1 examinations

- *WX‘ \'\&\Q
00 tracking P

O etc. N A

[0 exercises /)

[0 perceptual training

0 production training

[0 error analyses -
[l etc.
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Characteristics of ITPT

Convenient for unlimited practicing;
Individual training courses;

Easy for teachers to know the pupils;
Continuously keep tracking;
Perceptual examination;

Improve the objectiveness of
examinations:;

Etc.
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What to do at BLCU-SAIT?

Speech Acquisition and Intelligent Technology
Lab (SAIT).

The key problem dealt: hon-native
accentedness in Chinese spoken by 2"
language learners.

B Perceptual ambiguity.

B Production ambiguity.

B Phonetic redundancy in speech communication.
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Objective Reasons for Non-native

accentedness

Perceptual ambigt
B Phonetic category
B Perceptual depenc

Production ambigt
B Acoustic overlappi
B Negative transfer

Communication ar'

0.8

0

—o— (NS

—A— CIL-KNS| |
)

—8— CEL-KNS

S 7 9 11 13 15 17 IS

B Silent feedback by nauve -sp_eaKers.
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Block diagram of ITPT at SAIT

ﬂ%** Perceptual | || Perceptual
/

detection training
W ,| Error Typical
language analyses errors I
COorpus
P .
Error a Corrective
detection feedback
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Perceptual Training of Tone*
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Automatic Speech Assessment (ASA)

—ilp - >
:> Feature :>AC0US_tiC
extraction mapping

Chinese Egeg"‘gg;’ @ Acoustic E:}Expert |:>
- A ) Feedbac

formant, models knowledge

Feedback
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Sealcle {5 R P
” ch”,“uang”, o o
T2”, “q’, Cich TRARG
T27.. .. T A e Y | B e\ O I
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Feedbacks

Scoring

Corrective feedbacks:

B Descriptions in
speech or text

Picture

Audio Visual
3-D animation
Etc.
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Audio Visual Feedback
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Real time 3d Articulatory
Construction

TR IE
P. LLadeforged * 1. Addieson., 199
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Overview of the Proposed Multi-modak&y
Chinese Interlanguage Corpora

Interlangyage Articulatory
speech Speech
Corpus Corpus
Chinese Multimedia
Perceptual Speech
database Corpus

ulti-modal Chinese Interlanguage Speech Corpora
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Modal I: Interlanguage Speech

Design of the Chinese Interlanguage
Speech corpus

B Recording content
B Speaker
Representation of the corpus

B Annotation considerations
B Semi-automatic trial

2018/5/8 Belt & Road: Language Resources
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Content of the Chinese
Interlanguage Speech corpus

Two main applications:
B 2 Language acquisition
B Intelligent technology for pronunciation
teaching/training
Practical requirements:
B Wide coverage of Chinese phonetic events

B Small text size to facilitate collection of more
speakers

Phonetic events:

B Basic: phonemes, tones

B Co-articulations of: phones, tones

B Prosody: phrasing, focus, intonation, etc.
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Recording Script

Mono-syllables

Bi-syllables

Minimum sentence set

Short paragraph
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Text Design: Search

Abandon

ne er

Stories, etc.)
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Minimum Sentence Set

Tri-tone units T3T4T1 CFTEPHL)
Boundary effect 5X5X5 =125
BT, e o
1T ELH W E FTENHL  ENHLAR L4

i T3T4, T3T4 T3T4T2
FTED #w # =

1254+5%x54+5%x5+5=180
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Minimum Sentence Set: 103

Size
® 103 sentences Speech duration < 10
B 610 word tokens < Minutes.

B 1340 characters

3000

2639

2500

2000 1857

1500 1346
1000

610
500 340
— I
||

0
Sentences Word tokens Characters

M |nterlanguage corpus B 301 corpus

Fig 1. phonetic units of two corpora
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Statistics: 103 vs. 301

500
394 413
400
300 245
180
200 174
81
. =

Syllable type Tri-tone type

B |nterlanguage corpus M 301 corpus ¥ Chinese phonology system

10

o

=

r~

[0 Phonetic types and its distribution

185
7 641
I I 5.04

Syllable entropy Tri4one entropy

W Interlanguage corpus 8301 corpus
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Difficulty of Vocabulary

Percentage of word tokens
3%

m HSK4
m HSK5
m HSK6

B Missing
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Number of Speakers Collected by Now

O Total #: 314 A RHAREHRIRE

O Country #: 31 /e o

O Mother tongue: 27

EEA BEEE= AEL

B & HriE 5RENIE 59 o
EREH  ERERE 52
R FeHRIE 42 o
L I 26
=H Z2iE 26 RIARIE
BB A 18 -
%Bﬁﬁgﬁiﬂ uﬁ#ﬁi—:& ]6 R ENE A ENE mEARIE o okl o omipErls aHiE okl olft efhiEs)
SN Hig 13
i 535 i
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Speakers’ Information

ESEES TEE B ANEL
3k paIE 53k 1E 9
ENE e ir ERFei& 7
= EEIE 6
2 ) gm | iE 5
I~ TP (I E VA ISRE=S 4
L. fn. 3E TVE 4
FaBEEF APt iE 3
5225152 5255w iE 2
=i =515 2
ENE EQtthiE 1
L= T EE=iE 1
BlEZ HR FL# BB 15 1
HFEE—~ ERNNESST= 1
)| I VA oWl I EAVA =Y 1
FHEIX FHEIXRIE 1
SRIFHZE = RIE 1
p7aN SRIE 1
1FBA R HTIE 1
PrI ZE FF 52 P ZEFFEEIE 1
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Speakers'’

information

E xR BE B BR

L dhr 59 5 R #iE
JETHIR 42 JeWI/RE
AL I E[V 35 ENEE R
LIRS it N &
W) IEDA 1 A P
E e 2 g
JIEPN I BB HE S5k EREGIER (137.8)
£ H 1 PiE
e 6 i {BERIER
7B 1 W
%2 18 HiE AR RiE R
EH 1 1R T 215k
PEIET 3 PHHEF 15 R T 1B
FHOREH 52 R TG
HE i T fT e 16 B S ih

L =] YFH 59 5 N e
iﬁy f iﬁg‘ AIRIRTS F/REIEER (74A)
i 5 FF 4 1 o] 5 FF 4B E
S 2 i =t 1A ik
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Annotation: Pronunciation
Erroneous Tendency

[endency instead of identification

Lip:  spread rounding
Pinyin: “g” “oP
Rounded “e” sound: ‘€{0}’
Spreading“o” sound:  “O{W}
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Examples

RE FEFS | W6 #ZE/V A
Higher n a{"} aft) & AL S hRAE S A LB, R EIERI[O]
Lower ! u{'} uS5 PRl A S AL AR, AR IR
Fronter + e{+}n eI E ML EERT, enkFITA"N]
Backer n{-} =AY SR U VY=
Longer z{:} z[ts] (T EED Ka KK
Shorter p{:} plp" (HIIESED B KA
Central uo{" } uo o By AL R ARAL . BTk, uoiZfLh[ug]
Rounding 0 e{o} efbh i R BN 1 1Rl JE &
Spreading W f{w}, u{w} o R S, utli ki T AR E &
Linguolabial f u{f} Ut K V]
Laminal sh sh{sh} W T A shl & R0 ]
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Annotation Example

0.517681
0.3255 j
0.0459
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| ll | (i I |
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1 ! sil [
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Semi-automatic Annotation

Problem: manual annotation is of low
efficiency.
Solution: semi-automatic annotation

B Automatic attribute detection
B Attribute based PET prediction
B Manual check
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Attributes of Consonants

manner Stops Affricative | Fricative |Nasal| Lateral

Place Unasprt | asprt | unasprt | asprt | unved | vcd ved Ved
Bilabial b P m
Labio-dental f
Dental Z C S
Alveolar d t n I
Retroflex zh | ch | sh | r
Palatal J q | X
\elar g K h ng
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DNN based Attribute Detection

Input features

Articulatory feature

classifiers

SESES

Place

SESES

Manner

SESES

Asbiration

A 4

SESES

\oicing

Frame-level articulatory feature
likelihoods

-

Phone-level log posterior

-

2018/4/26
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Pilot Study

Speech Data

Semi-auto

3rd Annotator

Manual Label

Semi-auto Result

“Answer”

Manual Result

S comparison- —

—M Comparisot

2018/5/11
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Results

Semi-Auto Manual
consistency : 83.6% 86.6%
deletion : 4.5% 7.8%
Insertion : 3.3% 2.7%
Correct hit : 89.8% 86.8%

Analysis of Annotation Labels

Semi- I

0% 20% 40% 60% 80% 100%
PR o EFN
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Modal 2: Perception Corpus

Purpose:

B Phonetic categories <> multi-
dimensional acoustic cues

B Influences of different mother tongues
B Contrast analyses
B Perceptual training

Specifications:
B Tones
B Segments
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Perceptual Studies

Tonal perceptions of various kinds of mother tongues
Influences of different formants on tone perception

Aspiration’s effects on tone perception of syllables
with affricate Initials

Formant’s effects on perception of velar/alveolar
Finals

Influences from erroneous segments on tone
perception

Key acoustic cue to perception of “l/r”, etc.
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Perceptual Results of T2 T3

CH T2-T3 JP T2-T3

= 10
== tope

000 B L e
d 5 6 7T 8 9 101112 13 14

Fig. Identification curves of Chinese.  Fig. Identification curves of Japanese.
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[HHustration of Continua of Velar-Alveolar Nasals

EX: fan-fang

3100
2800
2500
2200
1900
/f/EE:I 1600
1300
1000
700

400

=
|
|

2018/5/8

eede - Linel
el L ine2
- f» =Line3
== Lined
=== Line5

Linet
emmfes Line7
e | ine8
=—mm= Line9

el Line10

== /n/

ng
Belt & Road: Language Resources

and Evaluation Workshop,Miyazaki,

Japan



Perceptual Results of “fan_fang”l
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g Fig. Japanese with primary Chinese
language skills.

Fig. Chinese natives. 2%
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Figl. Japanese wit mida-highuievel of
Chinese language skills.
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Modal I11: Visual and Articulatory data

Contents

B Speech signal

B Facial visual motion signal
B Ultrasound articulatory data
H EMA

B MRI

Speech materials:

B Mono-syllables
B Short sentences

2018/5/8 Belt & Road: Language Resources
and Evaluation Workshop,Miyazaki,
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Purpose

Acquisition

Image

Animation

Including Speech, facial motion
Articulator’s movements

Contour extraction of
articulators

Generating the movement
of vocal tract

2018/5/8 Belt & Road: Language Resources
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Collection system

0

WAL £

nose

tragus®

OCTA-CAPTURE p 4

HE AR LR

—
—
o
FMARL 48 A8 & oL WAVES
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Introduction to the data and
the equipment

» Ultrsound Image Equipment

» Terason, T3000 Ultrasound apparatus
» Probe: 8MC3

»EMA Data Collection Equipment
» Canada, NDI, WAVE apparatus
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Method to synchronize and
device attachment

nput__ Audio Wave
Interface | apparatus |

Left channel

SMPTE
Right channel—’j

| \ —
Ultrasound Image EMA Data Collection |
Collection Computer Computer 5

UItrasoundé N

Audio | EMA Audlog
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From Articulatory Data to 3-D
Animation

Tongue contour extraction 3-D modeling
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DNN based Articulatory
Synthesis

TN
‘__-_-_______/
e
_% Inverse 3-D tongue Arigicule_ltory
Analysis modeling animation

output
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I I Mu +Ciioam+ EKinla =§f | W — e e ———
Acorriic Jrmverse FEM simwlaror
cousne || 8 3 e ee e
DNN-Based 4+ _ _ sl gl
i]].]_]u.: apeech irmversion Folume preserving ot Real-firme viswalizaiion
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Conclusion

The Key problem of 2" Janguage teaching is
lack of “unlimited practices and feedbacks”.
ITPT can be a possible solution.

Our proposal Is a combination of individual
technologies.

Multi-modal interlanguage Chinese Speech
database Is the basis.

We are still on the way.
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An Overview

100%

DA
P

60% -

A0% B Lip: spread rounding
T Pinyin:  “g" g

o ey
20% T Rounded “e” sound: “@{0}
0% Spreading“o” sound:  ‘o{wW}"

Intelligent Technology for
Pronunciation Teaching (ITPT)

) | L § | L

U

Inter-Chinese Perceptual Audio-visual hph.fr:et'f: I
data data PHySHO 0%
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