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Ultrasonic images
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15 commands

Image-to-speech NN
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R T—< C [End-to—-End Deep Learning Speech Recognition Model for Silent Speech
Challenge ]
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D WSJO ZR—RELT-FFEMN test data ELTHESIN TS, THETIC Kaldi ZRLV=
DNN-HMM MR FI—HELTERREFSIN TV =AY, BEFERM TIX connectionist temporal
classification(CTC)4® attention based encoder—decoder network H' state—of-the—art [Z7%:L) D
2HY, SSC [ITxLTIEFELHASIN-ZLITLEI >z, KRBAK TIL ESPnet (end-to—end
speech processing toolkit)ZFALNT, hybrid CTC / attention based end—to—end ASR model &
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2342 samples (& End-to—End ETIILZFIIE T DD (ZIX/NETE L=, ESPnet ICAEINT=,
SpecAugment EFE(ENDT—R2F—T A T—aVFEERA WV COFA—T A0 T— 3>
IZ&BEERNDHZE(LZELL, Character Error Rate(CER)AFIXE S IZHIF S T-.

Table 1: Recognition results (CER) with and without SpecAug-

ment
SpecAug | Sub (%) Del(%) Ins(%) CER (%)
Yes 42 59 1.9 10.1
No 8.1 10.5 4.0 18.7

SpecAugment Z{EFAL1-E T, DCT, AE Z DD MEERTHIZLHIERDLEREIToT-
YFHLWWFEETHD AE [CEEBHEFEAFLTULVA, naﬁ@%ﬂ‘]l-liﬁﬁﬂ‘]?ﬂ#%ﬁﬁ.‘ﬂ%ﬁ@@
PIEATRENDRER LT

Table 2: Recognition results (CER and WER) of different fea-
tures with SpecAugment

Feature Dimension | CER (%) WER (%)
DCT 20 17.1 33.8
30 10.1 20.5
AE 20 19.9 36.3
30 17.0 332
60 214 42.0

AL THLV=- SSC T—42tvhD SOTA [Z DNN-HMM ZAL\-15E8 D 6.45% THY, AL
DFERIFZNIZBULTULVELY. F=ZLUETDHE R X 5000words TSN -EEETILEA

AcT-X



WTW%. —AT, FAzbDHER (L 65000words THlESN =SB ETILERAL LD THY,
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% T—= D [A Synchronized Corpus of Ultrasound Tongue Imaging for End—to—End Silent
Speech Recognition ]
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= Self-supervised learning for silent speech recognition and human—computer Interaction
A, SERE TIL Self-supervised learning EFEIEN A FENBAICHESINLTILNS. C
NIEDEDINIVGET AN EFRHBEREICT HRMTHS. CORIMIIEEFDA
UFI—YITEEMTHLID, BITINIGET RO VLGN DHEEITEMZEESn T
5. TLTCCOHFEIEINIGET 2 EDLIENRBLG Y AL RRE—FIZE LTI
BIZBBATHAZENFEEINS. E51Z Human—-Computer Interaction £K&EL T, SNJL
MFET—AFEDHBHENSIEIZREBETHY, Self-supervised learning (& HCI D EF D% < 75
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1. Naoki Kimura, Kentaro Hayashi, Jun Rekimoto
. TieLent: A Casual Neck—Mounted Mouth Capturing Device for Silent Speech Interaction,
Proceedings of the International Conference on Advanced Visual Interfaces
, 2020/9/28, 1-8
With the increased use of smart speakers, silent speech interaction (SSI) is attracting
attention. Unfortunately, traditional silent speech interaction methods require the addition of
obtrusive sensors and devices around the user's face, making wearability and portability a

challenge. Considering that most uses for smart speakers do not require many words, we
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suggest a more casual approach, TieLent, which can easily be worn between the neck and
the chest. TieLent's RGB camera is set away from the user's face, presenting less
interference with the user. Although TieLent's camera is not able to capture the whole
mouth, when combined with our image-to-speech neural network model, it is able to
generate the recognizable speech of 15 commands with an average accuracy of 94%.

2. Naoki Kimura, Zixiong Su, Takaaki Saeki

End-to—End Deep Learning Speech Recognition Model for Silent Speech Challenge,
INTERSPEECH, 2020, 1025-1026

This work is the first attempt to apply an end-to-end, deep neural network-based automatic
speech recognition (ASR) pipeline to the Silent Speech Challenge dataset (SSC), which
contains synchronized ultrasound images and lip images captured when a single speaker
read the TIMIT corpus without uttering audible sounds. In silent speech research using SSC
dataset, established methods in ASR have been utilized with some modifications to use it in
visual speech recognition. In this work, we tested the SOTA method of ASR on the SSC
dataset using the End-to-End Speech Processing Toolkit, ESPnet. The experimental results
show that this end-to-end method achieved a character error rate (CER) of 10.1% and a
WER of 20.5% by incorporating SpecAugment, demonstrating the possibility to further
improve the performance with additional data collection.
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