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Speech Disorders

• His way of speaking is different
• No intelligence deficiency



Support of Speech Communication

（Difficult for us 
to understand 
what they say）

2

Speech recognition

×××
××・・・

I have a 
headache
.

Speech synthesis

（Easy for us to understand 
what they say）

People with speech 
disorders

I have a 
headache.

"Output sound"

"Output text"



Speech Recognition (210 words)
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(for unimpaired persons)
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Dependence on the physical condition

Speech Recognition (210 words)



Speech synthesis using deep learning
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Speech
synthesis

（Text） （Sound）

/Good morning/

Speech database



Speech synthesis using deep learning
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Speech
synthesis

（Text） （Sound）

/Good morning/

Speech database

“Easy-to-hear”

Individuality-preserving speech synthesis

“Individuality-
preserving”



Hybrid deep neural networks
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Li
ne

ar
 tr

an
s.

DNN for unimpaired person DNN for speech disorders

/Hello/ /Hello/

Acoustic features Acoustic features

(Input)

(Output)



Individuality-preserving speech synthesis
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Hybrid DNN
Speech synthesis

• Easy-to-hear
• Individuality-preserving

/Text/

Original sound

(sound)

Synthesized sound



Augmentative Speech Communication
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Visual Sound Recovery
from Minute Vibrations

Communication Support for 
People with Articulation 

Disorders

Emotional Voice Conversion
Angry 
voice

Neutral 
voice

Good 
afternoon!

Brain-to-Voice Conversion

Semantic Segmentation for 
Disaster classification

{Bldg.
Water
…}

Spoken Dialogue System
-chat dialogue-

What 
a bore.



From how far away can you capture the sound?
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• “hear” sounds from object images.



Visual sound recovery using a high-speed camera
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Video at 16,000 fps

A sound
(pressure fluctuation of the air)

(Small plastic bag)

Phase difference

Recover sound

/Bonjour/



Thank you for your kind attention.
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