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Jun. 28t * Bit error rate bound of optical communication
theory was beaten

Jun. 14th * Big Step toward Practical Use of Leading-edge
“Optical Packet and Circuit Integrated Network”

May 26th * A BAN System Providing Safety Assistance to
People with Visual Disability
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/vgg/i" Research Target

1. Spoken language communication technologies
- human and machine
-> Spoken Dialog system
- humans who speak different languages

-> Speech-to-Speech Translation system

2. Rich transcription technologies
for speech/video archives

-> Information Retrieval system



/VC’ET: =" Goal of Speech-to-Speech Translation

» Many different languages in the world

» Overcoming the language barrier is a long-held
dream of mankind.

» Speech-to-Speech Translation technology

-

Breaking the language barrier
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Speech
Synthesis
(TTS)

Japanese English
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Japanese word sequence English word word sequences appropriate
phoneme using lexicon sequence according to waveform
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1 Big projects in the US and EC |
| \[ \
Read Daily Wider and + More languages
Speech Conversation Real Domain for translation

* Syntactically correct . gangard expression * Wider and real domain

- Clear utterance - Unclear utterance “International Travel”

- Limited domain - Limited domain - Realistic expressions

“Conference “Hotel Reservation” * Noisy speech
Registration” - J-E, J-C speech translation

Fundamental technologies

Rule-based Corpus-based
Technology I Technology
Ui e Large scale corpus

+ Machine learning
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”6’5/7? ;;;; Network-based S2ST

€ Realizing S2ST for multi languages in the world, in a
collaboration with the international society

1986 1992 1999 2006 2008
| | | | |

Speech translation projects (TIDES, GALE, TC-STAR, QUERO

Network-based S2ST
by A-STAR

€ Connecting ASR, MT, and TTS modules existing in the
world, via Network.

€ Definition of communication protocol and data format
between modules is needed.



National Institute of
Information and
Communications
Technology

Transmitter

Communication between users
who speak different languages

Multiple
Receivers

MC client

Speaker of
Language A

Digitalization of
speech signals

MC client

Speaker of
Language A

Digitalization of
speech signals

MC server

ASR Senver

speech signal to

text in Language
A

MT server

Conversion from

text in Language A
to text in Language
B

1TS server

Conversion from
text in Language
B to speech signal

ASR server

Conversion from

[
/

speech signal to
text in Language B

Conversion from
text in Language B

to text in Language
A

TTS gerver

Conversion from
text in Language

A to speech signal

Architecture of Network-based S2ST system

Services

ASR,
MT,
TTS,
Sign
Recognition,
DM,
etc.
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* Modality Conversion Markup Language
e XML schema
e MCML includes
iInformation for communication
among multiple persons

who use different modalities



N<IC,T)?ﬁfm:%?is"@'onversation of multiple Language speakers
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[ mana

pernah anda

(at Taj Mahal, India)

Mo nao la tha

vi nhat mi ong [ =
di ting dén? J o

Fr AT A

' Lot
Japanese Client User T,
(in Kyoto, Japan)

tempat paling
menarik yang

lawati 7
Web-based STML Servers - —
(ASEK. MT., TTS Engines)
L = i Malay Cliemt User
Hindi Client User { et Merfrr:w Siatue,
Singapore )

Vietnam ese Client User
(et Chive Mot Cot, Vietram )

_‘x\x

English meaning: “Where was the most interesting place you've visited?™

Asm



Multiparty conversation system
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N(/ET; Standardization Activities
€ Network-based S2ST research by ASTAP consortium

Japan, China, Korea, +Vietnam, T
Indonesia, Thailand, India Singapore A-STAR
Network-based S2ST

€ Standardization activity by ASTAP since 2008

ASTAP
Asia-Pacific Telecommunity SNLP EG

Standardization Program /I\ /]\

Standardization on Transfer to
Network-based S2ST ITU-T

€ Shift of standardization activity to ITU-T in 2009

ITU-T

International Telecommunication Union Telecommunication Standardization Sector

Initiation of Standardization on
Network-based S2ST

wASTAR




NCIET: Standardization activity of Network-based S2ST protocol
at ITU-SG16

@ Activity start for standardization of Network-based S2ST at ITU-T SG16

@ Session period: October, 2009 to the present
@ NICT is the editor for S2ST standardization at ITU-T SG16, WP2 Q21/22

Document Title Scope
F.745 Functional Requirements for | - Definition of Network-based S2ST
Network-based S2ST - Functions and service requirements of
network-based S2ST
H.625 Architectural Requirements | - Requirements of S2ST architecture
for Network-based S2ST - Definition of interface for Network-based
S2ST

€ Not only language conversion but also the potentially added module like sign
language are taken into account:

S2ST -> Modality conversion



International Telecommunication Union

ITU-T F.745

TELECOMMUNICATION (1042010)
STANDARDIZATION SECTOR
OF ITU

SERIES F: NON-TELEPHONE TELECOMMUNICATION
SERVICES

Audiovisual senvices

ITU-T F-SERIES RECOMMENDATIONS
NON.TELFPHONE TELECOMMUNICATION SEREVICES

TELEGEAPH SERVICE

Phototelsgraph
MOBILE EFRVICE
Mnhile sarvicas mnd rreitidestinetion walire sandices
TELEMATIC SEEVICES
Telotax sarvice
Vadeotex wervice
MEESAGE HAMDLING SERVICES
DIRECTORY SERVICES
DOCUNMENT COMMUNICATION
Diocment coommmication
DATA TRAMSMIESION SERVICES
AUDIOVISUAL SERVICES
IS SERVICES
UMIVERSAL PERSONAL TELECCMAMUNICATION
HUMAN FACTORS

Functional requirements for network-based
speech-to-speech translation services

Recommendation ITU-T F.745
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F1-F.1%
F20-F2
F30-F39
FA-F5
F39-F&2
FR-F5%
F100-F 104
F10%F 109

F110-F 159

F160-F 159
FI00-F 159
F300-F342
Fa%-Fi89
F200-F 409
F300-F M8

F.330-F ¥19
F3B0-F %9
F.600-F.5e
F.T-E.T9%
FEOO-F 5458
FEN-F 559
FR00-F 599

For forther drinils, plowr e e i g of ITLET Brcommmadsiona




N(/Q/i" [TU-T Name space

<?xml version="1.0" encoding="UTF-8"?>

<{xs:schema xmlns:xs="
targetNamespace="http://www.itu.int/xml-namespace/itu—t/H.645/MCML.xsd ”
elementFormDefault="qualified” attributeFormDefault="unqualified”>

<{xs:element name="MCML">

<xs:complexType>

»”

{xs:sequence>
{xs:element ref="User" />
{xs:element ref="Server” maxOccurs="unbounded” />

<{xs:element ref="History” minOccurs="0"
maxOccurs="unbounded” />

{/xs:sequence>
<xs:attribute name="Version” type="xs:string” use="required” />
<{/xs:complexType>

<{/xs:element>
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== Field Experiment by VoiceTra

VoiceTra(Speech to Speech Translator by NICT) By NICT View Mo By This Davalopar

Open iTunes to buy and download apps.

Description

Vou can tanshts the contants of your spolan words o a forign

Enguaga using this application developad by Hational Instituts of Informmtion and Communications Tachnobgy (HECT).
Tha wrget conwarmtion contant for the application is tmv - ktad

HECT Wab Sita F YoicaTraiSpasch to Spasch Trasshktor by HECT) Sepport® oMo

What's Mew in Version 3.4.0 mill SoftBank = G=4T T 67% == will SoftBank = 11:24 3 100% =
{Faztura Sdditions)

=H. .t hlrl: for uzs on tha iPod touch (4G and iPad2.

@ English = :,Japanese

Speech To Speech Tr!!‘lil:ll-tﬂ-_l. VaiceTra vi.4.0
v forr Traveler

=Spmaking can now b psrfornmd by mpping the scman.

.2 1T c

will SoftBank = 11:24 L —1

http://www.youtube.com/watch?v=v6ULvxsPh54&feature=player_detailpage



Further expansion of
Asian languages
and
plus European languages

Growth of
multi-lingual S2ST network




