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Motivation Background

» In human communication
- A closed-loop speech chain mechanism has a critical auditory feedback
mechanism (“Speech Chain”, Denes, Pinson 1973)
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Machine Speech Chain

» Proposed Method
— Develop a closed-loop speech chain model based on deep learning
Use the closed-loop

for ASRand TTS

“Good
afternoon”

“How are you?”

Auditory feedback

Speaking Il | '

Auditory feedback

Speaking

http://www.naist.jp/

LTAALL ©Satoshi Nakamura, AHC Lab, NAIST, Japan

Dec. 6. 2019

BEIRD AJGEE, CCHBRIELGF —Outgrow your limits —



Machine Speech Chain

y = “text”

Lasr(y,y)

Lrs(o®) £ =Aplple § = “text”

» Definition:
— x = original speech, y = original text

— X = predicted speech, y = predicted text
— ASR(x):x — y (seq2seq model transforms speech to text)

— TTS(y):y — X (seq2seq model transforms text to speech)

Andros Tjandra, Sakriani Sakti, Satoshi Nakamura, “Listening while Speaking: Speech Chain by Deep Learning”, Proc. IEEE ASRU 2017
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7/ &% Speech Chain with One-shot Speaker Adaptation

» Proposed model
— Train ASR and TTS models using unpaired data and small amount of paired data.
— Speaker individuality is generated by SPKREC embedding.
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Andros Tjandra, Sakriani Sakti, Satoshi Nakamura, “Machine Speech Chain with One-shot Speaker Adaptation”, Proc. INTERSPEECH 2018
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Code-switching Challenges For ASR

» Standard ASR is monolingual
Japanese |, .53

"

H“}” *  ASR
English

H‘r“‘" -> AgR *  “Hello’

» Challenge with Code-switching : Mixed multilingual input

““hlEstill waterTImh?”
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Code-switching Challenges

Typical case where paired speech and transcription are difficult to collect.

» Challenge with Code-switching : Mixed multilingual input

“ZilEstill waterTI H 2?2
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Speech Translation
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« Cascaded process of speech recognition, machine translation, and speech synthesis

« Machine translation of ASR transcripts.
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m Human Interpreter [amizuno 2016]

E-J Translation Example
(1) The relief workers (2) say (3) they don’t have (4) enough food, water, shelter,
and medical supplies (5) to deal with (6) the gigantic wave of refugees (7) who are

ransacking the countryside (8) in search of the basics (9) to stay alive.
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» Define a special token <wait>

<wait> <wait>President Bush <wait>
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Simultaneous Speech Translation with Adaptive Delay 13
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Jyiba KA & T—F> & = 95
Example (1)
Source he did n ' t care for swimm ing .
Reference i (& Kik #H #E T X & o L
Wait-k (k=3) w w w1 TFER % il & F H ATLE,
(gross) He did not drink baseball,
Proposed (a=0.03) @ & W W W W W ik D H WETREMS R
(gross)  He did not like swimming.

Katsuki Chousa, Katsuhito Sudoh, and Satoshi Nakamura. 2019. Simultaneous Neural Machine Translation using Connectionist Temporal Classification.
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Paralinguistic Speech Translation
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Summary

» Machine Speech Chain
— Semi-supervised training using unpaired data
— Code switching speech, under-resource language, and continuous learning

» Speech Translation
— Simultaneous speech translation

« Segmentation, anticipation, rewording, evaluation
— Paralinguistic speech translation
« Emphasis, and emotions

» Future works
— Understanding and interpretation

— Context, situation and multi-modality
— Common sense, knowledge, and cross-cultural knowledge
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