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corevoTM: AI Technologies of NTT Group

Press release on 30th May, 2016

collaboration + revolution

Å AI technologies accelerating collaborations with variety 
of players in different fields and creating infinite values

Å Human and machine collaboration for revolution

http://www.ntt.co.jp/index_e.html
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corevoTM: Four AI directions set by NTT

Contact Center and 
office support

Senior Citizen 
Support and Care

Healthcare

Disaster preventions
and recovery

Analyzes people's minds and 
bodies to understand their 
deep psyche, their intellect
and their instincts

Sports

Well - being
Interpersonal 
Relationship

Global - scale
Total Optimization
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Network

Avoid congestions
in events

Daily activity
assistance Agent- AI Ambient- AI

Heart-
Touching- AI

Network- AI

Connects multiple AIs to 
optimize the entire social       
system

Monitors human-generated 
information and understands   
human intentions
and emotions

Analyzes people, things and 
the environment so that it can  
instantly make predictions
and provide control

Failure Predictoin

Driving 
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NTT CS Labs - Mission and Research domains
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Interactive
communication

Media recognition
and search

Acoustic signal
processing

ABC

Statistical machine learning
/Data mining

Natural language processing
/Machine Translation

Human information
processing

ABC

Improve 
sports 

performance 
by 

training brain

Sports 
Brain

Enable use of the huge
amount of media

information

Media

Investigate the nature
of humankind

Human

Create a super -
intelligence

Intelligence

Master
communication

that reaches
the heart
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Media generation by Deep Learning

Can AI Make a Masterpiece of Painting? 

L. A. Gatys et al., ¬A Neural Algorithm of Artistic Style,º arXiv 2015
Code: https:// github.com / mattya / chainer -gogh

Vincent van Gogh

Georges Seurat 

Artistic Style
combination

Content
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Lƴ {ŜŀǊŎƘ ƻŦ άLŘŜŀƭ {ƳƛƭŜέ

I am looking for 
an ideal smile

Deep Attribute Controller

Deep Attribute Controller T. Kaneko et al., ñGenerative Attribute Controller with Conditional 

Filtered Generative Adversarial Networks,ò CVPR 2017 

laughterchuckle grin

convert to different smiling faces

ÅMultiple attributes can be freely given by interactive operation 
of image editing sense.
ÅSmiling faces can be automatically annotated with their styles.
ÅWe can search for a face with a particular smile style in a DB 
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Demonstration of Deep Attribute Controller

http://www.kecl.ntt.co.jp/people/kaneko.takuhiro/projects/gpa/index.html
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Ears of AISpeech Recognition for Agent-AI

2000 2010

Words/
Commands Casual daily conversation

2015

Clear 
sentences

Parliament
Minutes creation 
support system 

Voice mining at call center
TV program

subtitles

announcer

speech looking at notes 

natural conversation

customeroperator

conversation with robots

watch style
PHS

weatherἲ177
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Speech recognition has evolved significantly over the 
past 20 years
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Evolution of Automatic Speech Recognition
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doi: 10.1109/ASRU.2003.1318488arXiv:1505.05899v1arXiv:1604.08242v1

deep learning era
mixture models 

era

stagnation period
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Voice Interface in the Near Future

Current

One person speaks after a cue .

Ex. voice search with a smart 
phone and an AI speaker.

Near Future

Multiple people speak freely .

Ex. conversation with robots, 
group meeting archiving,é

The scope of speech recognition is being expanded
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Speech Recognition in Noisy Environments
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ÅNTT achieved top performance among 25 participating organizations 
in CHiME-3, an international technical evaluation of speech 
recognition in various noisy environments: bus , cafe, street, and 
pedestrian areas )

CHiME-3 Challenge
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) Distortionless speech 

enhancement

Speech recognition 

based on deep learning

Reduce noise without distorting speech
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Speech Recognition 
When Multiple People Speak Freely

Remote 
microphone

reverberation

Other speakers

Background noise

Speak freely at free 
timing

Speech 

enhancement

Speech 

recognition

Recorded speech
Multi-microphone 

signal) Recognition result

Voice activity detection of each speaker

Detected 
speech section

Real - time Prototype System
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Demonstration of Meeting Archiving
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Demonstration of Meeting Archiving 
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Å Next Gen 3GPP Speech Coding for Improved User Experience in Telephony

Å More natural sounding speech and improved music quality

Å Result of global 12 party collaboration including NTT and NTT docomo

Å NTT docomo launched VoLTE(HD+) in May 2016

EVS: Enhanced Voice Services Codec for LTE

AM radio quality

original

VoLTE(HD+)
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- Intonation pitch changes in a sentence

- Accent pitch changes in a word

Analyzing and Converting Speech Prosody

Is that so? ♬

ὑ ֿ
agree doubt

definitive requesting agreement

by and by Hey, you!

In voice communication, non-verbal information 
such as intonation and accent is as important as 
textual information.

chopstick bridge
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Modeling Voice Frequency Contours

vocal fold

voice frequency

Accent 
parameters

Intonation 
parameters

ÅVoice pitch is controlled by forces pulling the vocal fold.
ÅThe model was known but parameter estimation was hard.
ÅNTT succeeded in estimating the parameters from the uttered 

sounds.

voice utterance

estimated parameters

observed sound


