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Development of training system of the Chinese pronunciation by multimedia technology

HOSHINO, AKEMI

2,500,000 750,000

(CAI)
40 MATLAB 35
VoT
50

91 95

Chinese retroflex aspirates are generally difficult for Japanese students learning

Chinese pronunciation. In particular, discrimination between utterances of aspirated dental and retroflex
affricates is the most difficult for Japanese-speakers to learn. For the students® self-learning, the aut
omatic judgment system has been developed using a computer, so as to check their pronunciations by themsel
ves. We extracted the features of correctly pronounced aspirated dental affricates and aspirated retroflex
affricates by observing the spectrum evolution of breathing power during both voice onset time and voiced
period of sounds uttered by 40 Chinese native speakers. We developed a 35-channel computerized filter ban
k to analyze the evolution of the breathing power by using MATLAB and then automatically evaluated the utt

erances of the 50 Japanese students. The success rates of the system were higher than 91% and 95% for asp
irated retroflex and dental affricates, respectively.
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Fig. 1. Spectrograms of retroflex aspirate affricate
cha[ts‘a] (left) and dental aspirated affricate ca[ts‘a]
(right) pronounced by Chinese speaker
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Fig. 2. Spectrograms of retroflex aspirate affricate
chi[ts‘i] (left) and dental aspirated affricate ci[ts‘i]
(right) pronounced by Chinese speaker
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Fig. 3. Spectrograms of retroflex aspirate
affricate che[ts‘x] (left) and dental aspirated
affricate ce[ts‘y (right) pronounced by Chinese
speaker
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Fig. 4 Spectrograms of retroflex aspirate
affricate chu[ts‘u] (left) and dental aspirated
affricate cu[ts‘u] (right) pronounced by
Chinese speaker
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Table I: Evaluation criteria on utterance of
retroflex aspirated affricates during VOT

Sylable  Channels(CH) Frequency domain(Hz) VOT range Ave Power in VOT

chalts‘a] CH15~CH29 27505750 0~VOT2 17 or more
chits ']  CHI0~CH32 17506350 Whole VOT 25 ormore
chelts“¥] CHO7~CH30 11505930 0~VOT*23  34ormore
chufts'u] CHI7~CH31 32506150 0~VOT*23  1lormore

Table II: Evaluation criteria for formants of
retroflex affricates during voiced period
after VOT

Syllable  F1(Hz) (CH) F2(Hz) (CH) F3(Hz) (CH)

cha[ts‘a] 550~ 750/(CH4
chifts“i] 150~350/(CH2
che[ts‘¥] 350~ 550/(CH3
chuftsu]  150~350/(CH2

1950~ 2150/(CH11) 2750~ 2950/(
950~ 1150/(CH6)  2350~2550/(CH14
750~950/(CH5) 2750~ 2950/(

LT T

950~ 1150/(CH6) 1750~ 1950/ (CH10)
CH15

CH15

Table III: Evaluation criteria for formants
of dental affricates during voiced period
after VOT

Syllable F1(Hzy (CH) F2(Hz)/ (CH) F3(Hz)/ (CH)

1150~ 1350/(CH7)  2150~2350/{CH12
1350~ 1550/(CHS) 2550~ 2750/
1150~ 1350/(CH7)  2350~2550/(CHI3
750+~ 950/(CHS) ~ 2550~2750/(

ca[ts‘a]  750~~950/(CH5
ci[tsi]  150~350/(CH2
ce[ts*s] 350~ 550/(CH3
cuftu]  150~350/(CH2
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Table IV : Number of correctly judged student's pronunciations among 50 ones by
native Chinese speaker and our judgment system

Aspirated retroflex syllables Aspirated dental syllables
cha[ts " a]|chi[ts ‘i]|che[ts " ¥][chu[ts‘u]| calts‘a] | cilts“i] | ce[*]| cuftsu]
Numhf!r of ct.)rrectly judged ones 18 1 3 35 " 49 38 39
by native Chinese speakers (1)
Numbe.r of correctly judged ones 36 10 30 3 44 40 37 37
by our judgment system (2)
Correct judgment ratio (2)/(1) 94% 97% 93% 91% 100% | 95% | 97% | 95%




5. ERRERLE
(RFFEAREEE . WFSE 03 M OV HERFZE 12
X TR

GEEams) G244
O ZUPARSE, ZHEHE
Automatic Judgment System for Chinese
Retroflex and Dental Affricates
Pronounced by Japanese Students,
International Journal of Information
and Education Technology, #&A#HiA,
Vol.4, No.2,Apri 1 2014, pp.167-171

@ EBEAE, kUL
Automatic Discrimination of
Pronunciations of Chinese Retroflex and
Dental Affricates Springer, #aif,
LNAL 8202, 2013, pp. 303-314

(Fa%E) Gt 510
OEBFAE, ZHIA
Automatic Judgment System for Chinese
Retroflex and Dental Affricates
Pronounced by Japanese Students,
2013 6th International Conference on
Computer Science and Information
Technology, ##¢H ,December,21,2013,
Paris, France

@ EEPARE, KHEUE
Automatic Discrimination of
Pronunciations of Chinese Retroflex
and Dental Affricates,
CCL2013 and 1st International
Symposium NLP-NABD 2013, & f,
October,11,2013, Suzhou, China.

©® E¥ARE, KHAE
Discrimination of Chinese
pronunciations of aspirated dental and
retroflex syllables according to
breathing power and its frequency
dependency during VOT, Acoustics,
2012, “fraids,  April,23-27,2012,
Nantes, France.

@ EBRE, THWL
(HEFEOZ D HF L EW T OREDOHA
gl HARFESS 2013 FEERFIE
FF2s, 3,14,2013, FIRTEKRY

® ZEBAE, THHL
EgoESE VOT 0T —2kY
Y EEEEW T ORIEOMA ), HAE
Berrgy 2012 WEEFBMERES, BARATE
o 313,2012, #ZS)IKF

6. WFFER

(D) W RaERE

B R (HOSHINO AKEMI)

WL E SRR - —BEER - R
9535 90300566




