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Abstract

There has been increasing demand to
develop  effective  computer-assisted
language training (CAPT) systems, which
can provide feedback on mispronunciations
and facilitate second-language (L2)
learners to improve their speaking
proficiency through repeated practice. Due
to the shortage of non-native speech for
training the automatic speech recognition
(ASR) module of a CAPT system, the
corresponding mispronunciation detection
performance is often affected by imperfect
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ASR. Recognizing this importance, we in
this paper put forward a two-stage
mispronunciation detection method. In the
first stage, the speech uttered by an L2
learner is processed by an end-to-end ASR
module to produce N-best phone sequence
hypotheses. In the second stage, these
hypotheses are fed into a pronunciation
model which seeks to faithfully predict the
phone sequence hypothesis that is most
likely pronounced by the learner, so as to

improve the performance of
mispronunciation  detection. Empirical
experiments  conducted a  English

benchmark dataset seem to confirm the
utility of our method.
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2.1 CTC (Connectionist Temporal

Classification)
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et al,, 2000) » PE4 5 X7 - BER L T kg
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22 AR 4 18+ (Attention Mechanism)
% (Jan

B CTC = %7 b o A0 4 49
Chorowski etal.,2015) 7 fix e if i fb 7 B3K »

AR ERFERBF PCIX) - AR 4 A
SRR TR - A
Pae (C1X) = H1L=1 P(cley, ey €121, X) (2)
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2.3 CTC-Attention ;& f=#-3| (Hybrid

CTC-Attention Model)
4 Shinji Watanabe (2017)3513‘ A g e CTC-
Attention & fofi-d fﬁ&rﬁg] 1 #+7 » 12 CTC B
%ﬂuvﬁxlk’aﬂzﬁ" Eixo E* F I F Yy
LR A A s B o CTC-Attention 8 fefic

Attention
Decoder

Shared
Encoder
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! Bl ® B~ p #% < Hybrid CTC/Attention Architecture
for End-to-End Speech Recognition.
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4 % (Experiments)

41 FHRE

ﬁgg%?ﬁrﬂ;g‘}&’é}% ;}\_D;/I—a»%.%
(L1 speaker) e TIMIT (J. S. Garofolo et al., 1993)
[PIRA i # (L2 speaker) 7 L2-ARCTIC
(Guanlong Zhao et al., 2018) o

TIMIT ¥ %p 3R~ Bi&>3H FD630
PEFEFAFALEUR O 10 92 AR
7+ (prompt) » &3 5.4 ) BF o AT gk *K;‘%

*—”F&Fﬂﬂ’ﬂm— % mn e o EF R EE

A G 3D Fe T AL 1 AT o SA.:"«"
TS SX & SI A& *”é\ﬁ'i‘] e K E
LG B L0 315 Fe skt 034 ) pF
TEfEiEr » ¥itdok 2977 o

L2-ARCTIC # 42 1w (=3 224 2 4 4
g o F EFH SRS - g CMU
ARCTIC 1% A3 7 oéﬁ’——‘“—%‘m—‘?’gln\ 5] % e
RF TS EF 07317 F - PR OFE o4
B RO RFS ? f A e 387
T TR I sl
Breh o 4 RS lng—g 150 ¢ i FUL e
(annotation)zE ¢ » # ¢ 150 ¢ Av\“v'ltﬁ izl

100 @22 A3E5r > 11 E 50 P 4H4F 22 2 %F*#“
Fnd R Ay AR M HF 4
HA) o I TR B2 2] 5 3B 2.66 /] ;g S
HE 012 P RIEE 088 | PFiFL Ak
* fszgwc«% 4 #55 o
# 1. TIMIT F# &,
%Al SA  SX SI st
W k¥ 2 450 1890 2342

L AT R 630 7 1 -
{E.Eg’?;]‘”ﬁ“’ﬁ'? A~ #c 2 5 3 10

K R2E 3 1260 3150 1890 6300
2. %7 TIMIT 7 st
1R i
W 462 50
L3F ek i 8 8
&, o1 Hc 3696 400
5 & Bk 139,940 15,342
P £ 2 (hrs) 3.15 0.34
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# 3.L2-ARCTIC F#1 &.

EH * 3
ABA/SKA/ZHAA/YBAA [GEuN1zE
BWC /LXC/NCC/TXHC =%
ASI/RRBI/SVBI/ TNI PR
HJK / HKK / YDCK / YKWK i
EBVS/ERMS / MBMPS / NJS FFLI
HQTV/PNV/THV/TLV Ak F

# 4. F % ¢ L2-ARCTIC F AL it
251 e PR

ERES 2549 150 900
FRERE S 2 B# 71,935 4,054 25,690
B B 13,236 903 4314

P £ 253% (hrs) 2.66 0.12 0.88
42 3 QRELE TR
WA ERIERAPE AN Y R

& ;E[ I F] T BT o0 B _%z 3T #] ol
Recall(RE) ~ Precision(PR)£2 F & € (F1):* & =

e

REcor =50t at = e ” 100% )

PReor = Toas oo s i g = racrs* 100% (9)

Fl,,, = —ZE‘EEHX;R *100% (10)
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REmis = fizt’;?ii - TRTfFA *100% (1D

PRmis = fl #jp;jj it TRTfFR *100% (12)



The 33rd Conference on Computational Linguistics and Speech Processing (ROCLING 2021)
Taoyuan, Taiwan, October 15-16, 2021. The Association for Computational Linguistics and Chinese Language Processing

2XREisXPRypis

Flinis = g 2ier ™2 100% (13)
45 2R 5 1R an:‘,ﬂwa, ¢oehit frdEd TR >
HFx v s 28 m CD(? TPl g Y
Hohg A DRDETAS SRS R LB
& DE Be X228 Y Frass > L& I RY
STRA A AR B) o FIU R S LT AR
% (DAR ) B & N 4o T
DAR,,;, = — o FTe . 100%
FED ST SaE Fﬁ'—ﬁﬁ: CD+
(14)
43 FHRRZT

RN~ - PEERF i 0 B EES

PR B Espnet (Shinji Watanabe et al., 2018)
A RHBE SRR CTC
Attention & & $-7) 2¢ 1}@ » T EA B A ed
Bk T & B|F* VGG-BILSTM ¥ Transformer
F 5. SREERE G FEET KK L
VGG-BIiLSTM
feature 803: fli?nﬂ;iréﬁ -
encoder / decoder BiLSTM
encoder decoder
layers 2 layers 3
hidden size 1024 hidden size 1024
CTC/Attention ;& et 0.6/0.4
Transformer
feature 803: fiéﬁlnflt;iléﬁ -
encoder / decoder Transformer
encoder decoder
attention heads 8 attention heads 8
linear units 2048 linear units 2048
blocks 12 blocks 6
dropout rate 0.1 dropout rate 0.1
CTC/Attention ;& o+t 0.3/0.7
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HE 3 RS & 4 5 Transformer 4 I X >
#-¢ BB VGG-BILSTM % "ol 245
VIR E SRR R R P Ea ) il
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YKWK 24.9 15.7
ZHAA 26.1 15.3
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RI B BB 216 B 2 A
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5 7% 3
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Correct Pronunciation
PR(%) 94.57 94.59
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F1(%) 86.4 86.41
Mispronunciation
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F1(%) 47.61 47.67
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