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Noise-robust Prediction of Pronunciation Distances Aiming at

Clustering of World Englishes Using a Learner’s Self-centered Viewpoint
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Abstract In recent yearsl] we have more and more international tourists and in 2020, we have Tokyo Olympic
Games. For communicating with those tourists, the default language is English but they speak English with vari-
ous accents. To realize smooth communication with these tourists, we are developing a technical infrastructure to
accustom Japanese people to variously accented Englishes (World Englishes). The infrastructure aims at clustering
a large diversity of English pronunciations on an individual basis and visualizing the diversity in an educationally
effective way. For clustering, a technique is needed that can predict the accent gap between any speaker pair and
we developed it by integrating pronunciation structure analysis and support vector regression. In this paper, the
prediction performance is evaluated when the prediction technique is applied for visualization using a user’s self-
centered viewpoint and when it is applied with a noise suppression technique. Results show that the performance is
comparable to that observed when we use phonemic, not phonetic, transcripts and that 10 [dB] is enough as SNR
to guarantee the prediction performance realized in a clean condition.

Key words World Englishes, pronunciation clustering, structural representation] support vector regression, self-

-centered visualization, noise suppression, DNN

g3s0bbooooooooooooooboooboooonog

gbOi100o00o0o0b0. obobobooooooboooood

goobsooooobooooooobobooboooooo goooobOoooooobooobooOooobooooDooo
uoboooooodbo. oobooooobooOobooOooog goboob. oooooooooooocoooboobooooboa

1. 0D OO0

1 —



goooooooooooon.
O0oo0o0oooUoUoUoUoUOonO (00 Gen-
eral American0 GA) 00O (OO Received Pronunciation
RP)0O0O0OO00DOOOOOOODOOOOUOOOOOOOO
0000000000 o0o0O0000O0 GAOOORPOOOO
O0000. 0000000 0KachruOOODOO OO World
Englishes (000O00) 010000000000 OOOO
0ooo0o000. 0000GAO RPOODOOOOOOODO
poboooooooobobbboobobobbbbboooog
pbooooobooooooobooooobooooooooboo.
gboooooooooooobboooboooooogoooo
goooooboooooooooOoooobOoooOoooooooo
goooobooooboooooboooobooooooooooo
gooooooooobooboo. cooboobooooboo
gboooooboodooboooooboooobooOoooooooaoo
gooooobooooobooooooooboobobooooooo
go0ooUoooUooUOnD. 0000 TED2JCOOOOUO
goooooooboooboooooobOooDbOooDbOooDOo
gbooobodooboooboooooboobooooboboOooooo
poobobooobbooobbuoobobboobbooobo
0. 00000000000 @Booooooooooooo
pooboobbooboooboobD 1obboobobo
gooooobooooooobooo. 01000000000
gooooooobooboooboooboobooo. coooag
gooooooooboOxO0O0000 xOOoooooooo
gooooooo.20200b0000000000o0oo0c0o
gooooooooobooboOooOo. booobOooDbobo
gboooobooboobooooboooooooboooooo
oo0ooooooo0ooobO0oooUOoooUo uoooo
gobooooooOobo 1ocooooooooobooOoooobooOoo
goooooo.
gbooooobooooooooboooboooooboooooo
poobooboobobbboboboobobboboboobao.
00000000 @Booooo0o0ooOoUoooOooo
gooooboooobooooooooboooooooooaon
00 Deep Denoising Auto-Encoder(DDAE) [51 000000
goooooooobooooooooo.

2. JgooOoog

00000000 e oo0ooooooooooooooo
00O Speech Accent Archive (SAA) (7] 00000000 20
gooo0ooooooooboobobobobobobobo
00.000000oooooooooelooooog.

2.1 Speech Accent Archive

SAAOO0O 200000000000000O0O0O0OOOg
000000000 0DoDo0DooooIPADODOOODOO
goooboobobobobooooo. o 3obobobo
god.gbooboboobooboboobooboobobo
000 (diacritical mark) 0000000000000, OO
goooooooboobooboboboboboboboobo

01 0Dooboooboooobooboooooo
Fig.1 World Englishes Map Using a Learner’s Self-centered

Viewpoint

Please call Stella. Ask her to bring these things with her from the
store:  Six spoons of fresh snow peas, five thick slabs of blue cheese,
and maybe a snack for her brother Bob. We also need a small plastic
snake and a big toy frog for the kids. She can scoop these things into
three red bags, and we will go meet her Wednesday at the train station.
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Fig.3 An example of narrow IPA transcription

P1: (A, Aj)=(1, 0)
P2: (A, Aj)=(1, 1)
P3: (Ai, Aj)=(0, 1)
I
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Fig.4 Allowable paths of the DTW
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Fig.5 Structural representation of speech
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Fig.6 Procedure to calculate the pronunciation structure
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Fig.7 The comparison of condition between previous work and

the current study
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Fig.9 Experimental results under noise-closed conditions
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