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7-4 International Standardization of the Network-Based
Speech-to-Speech Translation Technologies and Expansion
of the Standardization Technologies by the International
Research Collaborations
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The rapid growth of information communication technologies and transportation has resulted
in accelerating the explosive increase of interactions between the people across the globe to-
day. However, the language barriers still hinder and interfere with people's communication. As a
useful means to break these barriers, the speech-to-speech translation (S2ST) system is now
drawing attentions from various fields. As components of S2ST, speech recognition (ASR), ma-
chine translation (MT) and text-to-speech synthesis (TTS) for covering different language have
been developed independently and separately in many research institutes of the world. Con-
necting the various distributed servers for these components through the network makes the
speech-to-speech translation for more languages enable. In order to acquire the speech trans-
lation outcome through connecting servers with various input/output through the network, it is
the most imperative that the communication protocols between modules of S2ST should be in-
ternationally standardized at ITU-T (International Telecommunication Union Telecommunication
standardization Sector). Therefore NICT and Asian research institutes established the Asian
Speech Translation Advanced Research (A-STAR) in 2006 and launched the activities of stan-
dardization of the network-based S2ST protocol. Then the activities were shifted to the Univer-
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sal Speech Translation Advanced Research Consortium (U-STAR) in line with the transfer of
standardization activities of the network-based S2ST protocol. In October, 2010, the protocol
standardization was approved at ITU-T as the ITU-T Recommendations, F.745 and H.625. The
U-STAR is now expanding its activity with 26 member institutes from 23 countries, and has been
conducting one-year field experiment by connecting the members' servers which are built with
the ITU-T standardized protocol.

ogoooood
O0000ASROIOOOOOMTMOOODOOTTSIMOODOOOS2STIOOOOOOOOOOO
O0o0o0o0o0o0o0o0000uU-STARD

Automatic speech recognition (ASR), Machine translation (MT), Text-to-speech synthesis (TTS),
Speech-to-speech translation (S2ST), Universal Speech Translation Advanced Research Con-

sortium (U-STAR)

10goodg

gooooobooooooooooodoon
goooooooooooooooooooon
gooooooooboobooooodooon
goooooobooooooooooon
0 Speech-to-Speech Translation: S2STO 0 O O
goooooooooooooooooooon
goooooobooboobouoooooon
gooooooooooooooooooooo
gooooooooooooooooooooo
gooooooooooooooooooooo
o0000oodooooogoooooooooo
o0o0oodoooooooooooooooo
00000000000 0OASROMTOTTSO
ooooooooooooooooooooo
o0o0oodooooooooooogooooo
o0000odoOoooooooooogooooo
oooDoUoooooDoooooooooooo
00000oooooooooooooooooo
000D00o0oOoDoOooooooooooooo
00D00o0oooOooooooooooooo
0000000ooOoooogd ASROMTOTTS
00oDoUooDoooDoooooooooooo
00D00oooooDooooooooooooo
O0000000000OONICTODO2006000
O00D0D0O000ooDOoOg ASTAROOODOO
OoooooooooooonnDodASTAP:
http:.//www .aptint/APTASTAPO O O O OO
goooooooooooooooooooon
ogoooooooozoooooooooa

212 0OOO0O0O0OOODO Vol 58 Nos. 3/4 2012

gobooobooobboooboobooobog
UOUSTAROODODODODOOOOoooOooOoo
O0000000000ITU-T: http://www.itu.
in/ITU-T/00 000000000 0ODO0O0O0
10010000 000DO0DODDDITUODOO
F745000 He25 0000000000000
O00Oow2d 00 USTARO DO 23000 260
ggooooooooboIiTu-tooooogo
ggjddoooogooooooooooogo
gbgbooboboboooobobgobobo
OO0OO0O0OUSTARDODO2012000 100000
gbgobooboooboobooab

200 00000b0bo0gbod

21000000000
gboobobobooobogobo ASROODODOO
goboooboobooobbooobboooboobooo
goooMTOOODODOODODOODOODOODO
gooobogo  TrTsgooooboooooooog
gobooobooobboooboboooboo
gbool1bobgoooboooboobobobogoon
gobooooooobbooobobooobog
gobooooboooobboooboboooboo
gobooobooooboooboboooobboo
gobooooboooboogon

2200000000000D0O0000O

gooobobooboobobooooobo
ASROMTOTTSOODODOOOOODODDDOOO
gboboboboboooobooooobooobo



Japanese English
Ffsid= s “Igo to schoal”
) mhEE oo gy
KoL FREATEER school go school (
Convert to Convert to Convert to Reorder Sel
Japanese word sequence English word word sequences priat
phoneme using lexicon sequence according to veforn
sequence and grammar r

P

S At

BN 00 000000000000000

¢ ‘%‘05

-7

4
S & 5257
}%% Client

m Parallel corpus,

o '-"""‘h‘mn Speech data, lexicon

Data format for

F’aralel)ergc C:I:nus ASR and MT results

Parallel corpus.
lexicon

e &
m Communication protcol L 4 >
. among modules &
Lexicon ’
Speech data

OoOoOoo0oOoooOooooooooooDoooooooooooooooooooooD o goooOodao>»dn>»Z

E coooooooooooooooooooooo

gbobobobobobobobobooboo goboooboooobooooboooooboooo

gbooboooboboobbooooboooboo gobooooooobooooboooooboooo
gobboooobooobobooooboooboo gobogoooooboooooooooboooo
goboooooboooboooooboooboo obooboooooboboboogo20b000n
ASROMTOTTSOODODOODDOOOOODOO gooooooooobooooboooooboobooo
gobooobobooobooooobooooboo gooboboboooooooooooNIcT

NICT ,,,



@:EPooooooooooooooo

gobooooboooobooobooooboooo
goboooooooobobooobooobo
gobooooobooooboooboooobooo
gobooooboooboooboooobooo
goboooooooobobooobooobo
goboooboooboooboobobooo
gobooobooobooobooobooo
goboobboooobooobooobooo
gooog

spoggpooooooad
gooogooggo

3. 10000000000000000

ONICTOODOODOOO0OO0OOO0DDO?20060
1100000ooobooboooooooooboA-
STARODOOOOOoooooooooooooo
goobobobobobooOoNIcCTOD O
ETRIO OO M CASIAD O O MINECTECO O
OMBPPTOOUOOODOOMMCDACO O DO MM
oIt oooomrRzROODOODOOODO 80
gsoooooooooboboboooooooo

goboooboooobbooobbooobobooo
oooooooooooboooboooboo
ooooobooboobooboogno2o090d
r0o00bo0oob0ooooooobooobooDn
goboooboobooobbooobbooobooboo
gobooooooobboooboboobooboo
gooobooboboobbOobosdboong
gobooobooobbooobbooobog
gobooooooobbooobobooboboo
goboooboobooobboooboboooboboo
goboooobbooobboooboboooboo
00000000000 OO0O0ASTARDOOO
gobooobobooobboooboboooboo
OOOOASTAPODOOOOOOOOOOODOO
gobooobbooobbooobobooobboo
gobooobooobboooboboooboo
gbobooobooobooboobooDbo
20090 300 ASTAPIS OO ODOODOOOOO
0o0o0ooboooooobbooooDOo ASTAP
goimTu-ToOooooboooooobooo
gooobboooooogoo3oooooboog
0o0booooOg ASSTARODO USSTAROOUO

Network-based S2ST research by consortiums of A-STAR and U-STAR
2006 2007 2008 2009

2010 2011 2012 2013

1

+W et
Sugapore

Tapan, Cluna. Korea,
Indonesia, Thaland. India

Network-baged S25T

+Blhntan, +France,
Mongolia, Poutugal.
Nepal, Turkey,

Standardization activity by ASTAP since 2008 P, | | Enetand

ASTAP
Az -Facific Telecommmanty SNLP EG

Standardizabion Frogram

,T.

Standlardization on
Metwork-based 25T

Shift of standardization activity to ITU-T in 2009

Grermany.
Hungary,
Polad,
Belgmm,
Ireland

SriLanka

ﬂ\

Transfer 1o
T

ITU-T

Intermational Telecommmmnication Unon Teleconmmcatvon Standan dization S ector

TSy

Iatation of Standardization on
Metwork-bazed 525T

Publizhed
Recommendation H 625 and F 745

EE) cooooooooooooo000000000000000000

214 0000000000 Vol 58 Nos. 3/4 2012



gobooobooooooobooboooboboooo
gooooono ASTAPOO ITU-TOOOOO
oo

3201ITU-TOODOOODOOO0ODOOO0OOOOO
goboooboooobog
ONICTDO USSTAROODODODOOOODDOO
goooboboobooboobooooobobo
ITU-TO SG160WP20Q21/220 0 O 0O O O
oooooooooooboOooon FS2STregsH
gobooooboooobooobooooboobooo
00 HS2STarchO O OO 200000000 10
oopbooboooobDboz0100 100 1ITU-TO OO
goooooogIiTu-to OO0 R7450 00
Hes DD ODOOooooooooboogooo

goboooooooobooooboobooboooo
goboooooooooo

3.30U-STARUOUOOODOOODOOODOOOO
gobooobogoo

USTARODOOOOOOOOOOOODODOO
gobgog23gdoggz2e0ooooobbooo
goboobo0ooggz0120 60 00 MU-STAR
oobooobooobooob 230oooooon
ooooes4obooooobooooon 4
OOUSTAROODOOOOODOOOODODO
goodooooooobobobobbbbboDbs
OOUSTAROOODODODDODODOOO

OUSTAROOOOOOOOODOONICTODO
ITU-TOOO Fr7450H6250 00000000

ITU-TOO F.745

ITU-T OO H.625

ooooooooocooon

oooocoooooooon

oo ooooo 0oooo0000
0000000000000 000000 |00000000000000000000
00000000000 00000O00000 |000000000000000000

0000 |00000O00000O0000O00000O0 |000000000
gooooog http://www.itu.int/rec/ T-REC-H.625-201010-1

http.//www.itu.int/rec/ T-REC-F.745-201010-1

OOooOooOoooOooOoooo0oO0oOo0oOo0o0ooooooOooOooDooOooo0 O oOooooggr»-d4n>Z




uboooboooboooooboog

BPPT 3\ ETRI H ‘
2 L st L
Institute of Automation, Chinese  Center for Development of Electronics and for Research
Agency for the Assessmentand 4 cpgumy of Sciences (CASIA),  Advanced Computing (CDAC), Telecommunications Research (12R), Singapore
Apphﬂnnnnf‘rb_chnuhgy China India Institute (ETRD), Eorea
(BPPT), Indonesia
5 . i §
NECTEC i
ﬂ]% NeCT Nﬁ mit @}
Institute of Information National Electronics and National Instirute of Information = Department of rion Al izmi Institute of
Technology (I0IT), Vietnam Computer Technology Center and Communications Technology = Technology and Telecom (DITT), ~ C Science, UET
(NECTEC), Thailand (NICT), Japan Bhutan (KICS-UET), Pakistan
R o i
= University of Scisncs =
Language Technology Kendra
amN:pnl . and y i 1 Uni of A University of Colombo Schoolof  University of the Philippines
(MUST), Mongolia (NUM), Mongolia ‘Computing (ICSC), Sri Lanka Diliman (UPD), Philippines
% .,,':.
Y m .uﬂ'&?‘“ Q W
Budapest University of Inctitate of Systems and
Technology and Economics Dept. = National Center of Scientific Computer Engineering - Polish-Japanese Institute of . Phzminy Péver
of Telecommunications and Research (CNRS-LIMSD, France  Research and Development in Information Technology, (PIIIT), mcawm
Media Informatics (BME-TMIT) Lisbor, (INESC-ID), Portagal Poland (PPKE), Hungary
Hungary *
P
8 w’ 11 TRINITY _?h_
: P i e '5.‘.".‘?‘.'; BILGEN
University of Sheffisld, e
et m,m:nm‘m mmn:“m‘:;"’ . _ mun&mm
Hearing Group, Engineering, division PSSpeech, | Technische Universitht MUnchen, | Tyinity College Dublin, Information Security, (TUBITAK)
(SpandH), UK (ESAD), Belgium (TUAD, Germany (TCD), Ireland Turkey
i% |
Lhy uuim
Ulm University - Institute of
(UUlm) Germany

RSy U-STAROOOOOOO

gooooooouSTAROODOOOOODOO
gobooooboooobooobooooboooo
gobooooboooobooobooboboooo
gooooobooooboooboooobooo
gobooooooooboooboooboooo
gobooobooooboooboooobobooo
gooooobooooobobooz20b00000
U-STARD[D?20120 7000 00 O iPhone” O
goboooboooobooobooobooo
gbooobOduSTAROODOOODOODODOO
gboogboscggooobooogn 201200
goboooboooobooobooobooo
goboooo

400000

giru-toooooooboobobooboooooood

216 0OOODOO0ODODO Vol 58 Nos. 3/4 2012

ooboooboooobbooobboooboobooo
goboooboooobboooboooboobooo
goboooboooobbooobboooboobooo
OOUSTARODOOODDODOOOODODOOOO
gobooooooobbooobboooboobooo
gobooobobooobbooobbooobooboo
gobboooooobooooboooobooo
gobooobobooobbooobbooboboo
gobooobobooobbooobbooobbog
goboooboobooobbooobbooboboo
gobooobobooobbooobobooobog
gobooooobooobbooobobooobboo
gobooooboogo

0 iPhone is a trademark for Apple Inc. and regis-
tered in the United States and other countries.



gooo
10 Recommendation ITU-T F.745 (2010), Functional Requirements for Network-based S2ST. http://www.itu.int/

rec/T-REC-F.745-201010-I

2 Recommendation ITU-T H.625 (2010), Architectural Requirements for Network-based S2ST. http://www.itu.int/
rec/T-REC-H.625-201010-I

3 Chairman's report of the A-STAR meeting in TCAST2009.

4 ASTAP09/FR15/01¢ Proceedings of ASTAP15”" .

5 Public Release of the Network-based S2ST application;’ VoiceTra4U-M" at the U-STAR Workshop in London

June 27, 2012. http://www.ustar-consortium.com/app/app.html

Oob024060 140 OO0

0O oo

oo

oooo
Jo00db00boOO0ooOoboooboooda
00000000000000
0oooon

gooooo
goodopobooooOoooooo
chiori.hori@nict.go.jp

OoOoOoo0oOoooOooooooooooDoooooooooooooooooooooD o goooOodao>»dn>»Z

NICT



