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I. Backgrounds

1.1 IMT research icam in 27¢ Division of ICT
1.2 IMT Research Center of [CT, CAS
1.3 CCLIE of CAS

1.4 Huajian Group Ce. of CAS

1.1 IMT research team in 2% Division of ICT

< 1985-1939 founder of HeaJian Co., Dr. Chea
Zhaoxiong began to do MT rescarch as his PhD
research tapic at the 1CT of CAS, and set up intelligent
machine texnslation (IMT) theoretical systent.

> 1988-1990 The research had gotfen the support by
natinnal Hi-teeh program of 563, The IMT/EC
profotype system had been com pleted.

4 1990-1992 IMT Rescarch obtained 863 program
continually support, the pracfical system IMT/EC-863
had been developed.

1. MT Research Center of ICT, CAS

<+ In 1992, the IMT Research Center of 1CT was setup.
And a minisize IMT system vsed in pocket computer
“Pastant Translator” based on the prototype system ol
INT/EC was sneeessfully developed, which brought
more than 7.6 million dolars revenoe.

< 1992-1997, Supported by 863 program, we succeeded in
realizing a English-Chinese system with high
performance in common use and in move than 40
specialties.

% In 1995, the system IMT/EC-86) was awaried the First
Prize of Nationai Advance in Seience & Technology,
which is the top prize for Science and technology in
China.

1.3 CCLIE of CAS

< 1n 1997, the Research Center of Computer & Language
Information Eogineering(CCLIE) of CAS was founded,
which s a rescarch institute directly under the CAS.

< Undertaking key vesearch projects of the state and
international cooperation

+ Aim at developing products and engineering
technologics of language processing, such as machive
transkation, ete.

< Entitled to educate Master's and Doctor's Degree, more
than 20 PhD» and master students study in CCLIE every
year.




.4 Huajian Group Co. of CAS

% In 1997, The HuaJian Group Co. invested by CAS(35%
shares) and the core team of IMT research center{45%
shares) was setup, with the registered capital of RMB 1
Millior (in 2002 added to RMB 50 Million by profits),

+ Total Rumber of stall: about 200 persgns

< Average age: 2R

<+ Ph.Dx degree: 8% -

o Masier degree: 17.6%

o Others:  Td.4%
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Structure of the Huajian Group

% The Hunjion Group consists of 16 companics, in which § companss’
steved capilal 15 mare than RM B 40 millign;
hine Translation Co. founded in 1999, the registered
Gn,

I1. Malti-lingual M1 Research in CCLIE

2.1 National research projecis

2.2 Rule-based IMT Research

2.3 Template-based MT Research
24 Hybrid Strategy MT Research
2.5 Retated research

2.6 Results

"2.1 National research projects

= National 863 Hi-tech Prooram: 4

« National Nataral Scicnee Foundation of Clhinag (NSFC ) :
8

4 Mational Defense Sciontific and Technological Rescarch :
1

+ Wational Ninth Five-year Man: ]

2 National Technolagicai Innovation Projecis: 2

“ National Qutstanding, Youth Scienlilic Fund

< Special Fund Sponsered by Ministry of Informatin
Indusiry: 2

& Beijing Municipat Sl & Vech, Commission: 2

2.2 Rule-based IMT Research

< Research periods:
1985-1988:
Theorctical pursue on rule-hased M approach
1989-1906:
Implementation of the proletype system
1950-1992:
Implementatior of the practicat English-Chinese
IMT systew

2.2 Rule-based IMT Research
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2.2 Rulezbased IMT Research

« Features:
4 Muliicknowledge unified SC {Snb-Calegary) Grammar
= Insegration of Syniactic, Semaniic Knowledpe and Contman Sense
in SC Parsing
4 Mierarchical Adjusiable T: hased C
Algoritho

« Context Sensitive Processing based on forward and feedback test

t L

4 Dynamic selection af parsing level acconding

& Geneeation-oricated souzee senlgnce malysis algorithng
+ Extenstbility to multiple fingual

& Ohjected-oriented Ky 2t base

& Effective Pasi-Editing and Modification Mechanism

2.3 Template-based MT
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<« Structured information translation

< stated scenario includes:
Weather forecast, foad, tourist, Public
transport eic
< High quality translation:
< understandabilicy is up to 100%

2.4 Hybrid Strategy MT Research

<+ Research process:
1998-19%%:
Theoretical pursue on hybrid strategy machine
translation approach
2000-2001:;
Implementation of the prototype system
2001-now: .
Implementation of the practical sysiem

2.4 Hybrid Strategy MT Research

* Overall Structure
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2.4 Hybrid Strategy MT Research

“ Muin Features

< Combination of Teybrid tfranslsion strategies,
inchuding:
Rule-based, corpus-based, case-based heuristic
analogy matching, ete.
Multi-leved abstiract knowledge representation of case
modlet
= Multi-devel feature based simitarity computation
= Translation gencration based on hybrid strategics




2.5 Related research

+ Large-seale Concept Kniwledge System

< Language Laxical Anglysis/pre-processing

4 Ilybrid-stralcgy natural language analysis

<+ Information extraction/filtering from inferncy
» Teat classiffcation based on semantic

# Word-alignment algorithm

% Dialog processing for on-tine Q&A

4+ Topic discovery
+ Name ¢ntity recognition

2.6 Resulis

= Academic Papers: meere than 30
4 Seftware Copyrights: about 50 items
< Patents: & items{approved)
- Awards: more than 8 items
+ First Prize of National Advance in Science &
Techaology in 1995
%+ United Natign Scicnee & Technology Envention ang
Ianovation Stac in 1996
= The National Excellent Projects in 2000
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3.4 Scale of Specialty Dictionary Bases

3.5 Industry-oriented MMT systems




3.1 The development roadmap

o

<+ 1992-1997 Chinese-English, Russian-Chinese,
Germany-Chinese IMT system, >500 PY's

+ 2000-2064 Chinese-French, Chinese-Spanish,
Chinese-Russian system, >400PYs

+ 1990-1992 English-Chinese IMT system, >200 PY's

<+ 1998-2000 Japanese-Chinese, Chinese-Japanese system

224-now  Chinese-Xorea, Korea-Chinese system

3.2 Ready-made transiation system

#+7 kind of languages

Germany, French, Spanish

+ 9 systems

< Chinese, English, Russian, Japanese,

< Chinese«s English, Chinese«s Japanese,
Chinese—Russian, Germany—Chinese,
Chinese—~French, Chinese~~Spanish

.2 Ready-made translation system

pecr rained) with o grear rieal of Inteener
s, the transdarion resall §t pood.

Rubesz 15K

Syoient Dhescriptlon DA Specinliy
Bases
English— Having ihe lnngeal develspment history, | Yecabulurs:
hine stabile and matwee, Laving relgvely 250K FH
cumaplete speecialty bases, matare el Runles: S8%
i syste develgpied, "
B Riwing bees 1eset aned mnerl w i Yocahuiary:
Chinme — Imreemed earma, god tennsativn guatity EITTy 23
Enghish Al digh readibifite rate of basic Rules: 4.3
senicnoes and dialogugs, T
Kussian — ADEr many yerrs” developmen, the Yorohutnry: aviation,
Chinese srsiem is relpitvely siable, breapge it has WK electrom
cehanical

N Being dleveloped Trom the early of 7003, | Vocabubary:
Russian L ATORE sl necil ronedd and anprgved [S0K,
with a prest deal of Fnicmo eorpus, Roles 1RK

Sxgtem Dae ripiion Dara Sjhecialy
Gaxs
Japmizte — Chinese | Being developed from 2004, Wocibulany:
The aral sysiem hag beticr 1R
vearlabilicy for basic scatences | Rules: TAK
ol dialogues,

Chinese — Jdnpanese | Refing developed from 1999, Voouhulury: Sqmrts,
relfanively manire sysiemn: oral TR0k Tourisan
sysiem developed, Rules: 1K

Germany — Chincse | Being developed from 1393 Vocahnlary: [T T

MW
Ruoleg: 24K
Chinese — French Ecing developed from 2000 ¥ocalulary: Sprorts.
o 148K Wour{zin
% B @ Hulos: 3.5K
Chistse — Spanish  § Being develaped from 200 Vorahulary:
160K
_ - Ralee 1TE.

3.3 Undertaken MMT systems

+ 1 kind of languages
+ Korea

<2 systems
<+ Chinese—Korea

3.4 Scale of Specialty Dictionary Bases
Specialty Bascs E—~ C{iy £~E(K) § R—CiK) | G—CIK)
Metar iz 57 n
Mrackinery ﬁ_lm’. 173
Law 63 54
Audli Ec L]
Tenlle kil L5
Aviadina 138 127 13
Meriting T4 Y
[ Water somseovation o5 43
Trade El] M 35
Peirobiun 141 49 Finished
Cominuhitation an 30
Tourism 3 17
Computer 44 a7
i &"vn‘rm'.“m;r."'ll"— 1) '—"_?1““‘"l“ I S 2




Shecialrr Bases E—C(K) C~E{K) E— LK) G—CIK)
Archiiglure 3% 23
Apriguliurg 219 [
Military 2)(S) 287L) 7. Finished
Communicatign S0 a0
Telecom ml ]
Fnance L kL
News I
Canpilation 9
Socil Feiences 14
Fine anis 13
MEBA 3 15
Broorheast 1]
Atvenisement J_ U
Education F 16 _l—

Spetiniry Bates e~cod | c-Eng | R-ciK) G~ 10
Food and beverige 14
Shipping 7] Vo3
Goaitgy] 152
Encrpy 12
Eled romec hanlesl 158 110
Programmer coolrol a5
Senging ] I"_
Optical fiber 1
Meisthuryy "
Enterprise manspement 31 23
Envipomngnl 16 24
Flctric 27
Spons Ll a2
Food A8
Engincering 173

3.5 Ind ustry-oriented MT Development

< Patent MT System {State Infellectual Property
Office)
&+ Fatent Oniology lor iranslation
4 Large-scale Specialty Dictionaries
4 Process of Specizt Nanre and Formula
-+ Rule of Pagent Claims
+ Aided MT System for Standardization {China
institute of Standardization)
+ Standard Terms translation
< Hybrid Strategy MT
» Large-scale bilingual corpus

IV. Series Products and Applications

4.1 Large-scale muliilingual network
information translation platform

4.2 Huajian infelligence aided franslation
platiorm

4.3 Embedded MT sysicm
4.4 Multilingual SMS transkation platform
4.5 PC-based multilingual MT soltware

4.6 Main Customers

arge-Scale Multilingual Network
Information Translation Platform

« Funciions ;
« Web browsing translation service
4 Dn-fine translation serviee of given text
« Translation service of oploaded files io speeific
formats, inciuding *.txt, *, rtf, *, Do, cle.
%+ Email translation service
2 Bilingual chatting room, BBS, efe.
< International negotiation room
+ Bilingual information retrieval system

+ Real time browsing transfation:
Provides real time web page browsing translation
service

Eng—="> Chi




< Instant Translation System
Provides online instant translation service to
given fext

Eng —>Chi

Chic—Eng
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-+ File upload transiation System

+ Provides instant upload translation service to specilic
format files, inclading tet, vef files.

Upload Interface Transtation result

4+ Email automatic translation system
< Provides aniomalic iranslation service to Chincse/English emails

Email cditing interfice

[ MR ERR P 52 TSI

Friy
TR b

% Other Tunciions
¢ Bilingual Challing toom % Bilingual BBS
% Internsfignal Negotiation Room <+ Biliogual Retrieval system

Iniernational Negotiation Rooms Bilingunt Retrieval

Applications

< Main Users:
« Telecom Enterprises:
+ China Teleeom, China Unicom, Chins Jitong (Nefcom}
+ Government Wehsites:

4 State Ecenomic and Trade Commiitee, Departments of State
Development Planning

« Enterprise information Centers:
« Luneng Elec. Group, Rainbow securities, Australia Tran-sea

+ Large-seale international Activities:
% Beijing 2008 Olympic Mufiilingual Informstion Serviee Sysiem

% 2018 Shanghai Expo Muliilinguat Information Service System

< Contract total: more than RMB 200 Million

Applications

< Related Web Sites:
TtlpAvww, fiftrans.,
www.163net.com

Wwh, IH?‘J(ZH@O._CG!?I

WHWL WICyber. com
www, netal. nel
WHWHLCELgov.cl

www.cetinnet.on
www, cliin.cont.ch
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« Computer Aided Translation platform with Muiti-layer
architecture, includiog transtation platform, parallel bi-
lingusl alignment platform and translation projects and
users management plaiform.

< Core MT approach

+ Rule-based IMT appreach

+ Hybeid approach combining with Heuristic analogical malching
« Functions

= Provides an intelligent and high performance aided translation tool

platform lor professional transintor

+ Provides & modera office tool for multilingual informatien warkers
v Edifions

<+ Naving released 1ATLO, IAT2.0, IAT Multilinguz! Edition

% ChieEng Rus+—Chi Jap — Chi Chi—~Fre

JAT Efficiency and advantages
+ Efficiency

< Do ang Tat fles transkation can save 50% transiadion time in average
% HTAL pages transiation can save 70% translation tim e in average
< Advantages
& High automatic translation accuracy rale
¢ Powerlul Translation Memory ability
4 Intehigent man-machine interaction
+ Synchrenpus tracking and interacting
+ Mass voecabuiary
v English—Chinese: 2.3 millicn ifems
» Chinese ~English: 410 thousand items
% Tranglagion transaciion processed by flow

+ Multi formais compatible
+ gupports the ieanslation af Ward, RTF, TXT, Him) formaan files

Transiation mode and multi-output
recommendation

4 Transtation mode
« Seatence translation
- Selected text translation
-+ Batch translation
< Foll text transiation

4 Multi-output recommendation
4 REBMT output
+ EBMT output

Automatic Translation

Cli .—> Eng Eng—> Chi

. (FLALE A CANT A AT T.IF TR

LT

consrasrranma

| PRI PP Y

DA MBS E APt
Lot

kv s wr . nagr

[ Lanamet— a4 b v § LAGA—hir,

1 “NEF DD

LR TR

tnrigme s preamn e, am




Applications

+ Beijing Organizing Commirtee for the Games of the 29th
Olympiad

+ CASS-Chinese Academy of Social Sciences

< First Institute of the Ministry of Aviation Beijing Security

Bureau .

Mavy Translation Team

Institete of Air Fo :

Navy

Deloitte

+« [CC

N

-

4.3 Embedded MT System

<+ Inter-platform virtual machine technology
applicable te different hardware platform
and OS;

++ The knowledge encoding algorithm to be
suitable for limited memory;

< Optimized kernel machine {ranslation
algorithm for low CPU speed ;

Products Family

Instant Translator 863 A
fustant Transtator 863 R
Instant Translator 863C
Huajian MT9800
LangWen 8658

A extmple Ferformed in
Windows CE

Customers

< GSL Group of HK
<+ HTC International of TW
¢‘HTCY, "LEOY, "WinTech”)
<+ BESTA Technology (HK)
< Sales volume
= B30 K
4+ Revenoe
%+ HKILLT Rillion
< Foreign Exchange Income (up te now)
+ USE 8.6 miltion + HK § 10 millien

4.4 Translation Service on SMS and IM

+ Transtation Service on SMS (Short Message Service)
+ Telecom valued-added service orfented SMS MT service
platfarm
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% Translation Service on IM (Instant Messager)
4 Used an Teacent QO system, the maost widely nsed IM service
in China now (350 millian esers), ranks 3 in allits SPs.




o PC-based MT Softwarc tools:
< Huajian Net Wizard
+ Huajian Bilingual Browscr
+ Huajian Easytrans
« Huajian Dictionary

Main features

% Be usable on various OS, including: Win98/2000,
WinNT/XP, Linux, etc;

& Seamless link to various document processing
software, such as: Microsoft Words, IE, M5
Excel, MS PowerPoint, etc;

= Be able to translate the text contents of various
formats, such as HTML, DOC, PPT, PDF, HLP, -
email, ICQ, eic. .

<+ Provide several translation modes, including
Full-text translation, selected text transtation
and mouse pointed word translation;

doc, 1xt, fitm, ppl,

Muttiple fTormat processing

Fuij-texi Translation

Selection Translaiion Tatstant Transtation and Reading
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Applications

-+ Huajian Net Wizard:
“ 450 thousand sets sold in overseas market (Hong kong PCCW as
the general agent}
< Huajian Bilingual Browser

+ Beunded with Legend {Letove), Hisense, Tongfang, TCL, annval
sales is more than 3 million sets (Hong kong POCAY ag the general

agent)
4 Huajian Easytrans:
+ Jepan Logo Vista s the agent; Taiwan [nventec-SDK licenss
+ Huajizn Dictionary
< Speed transiation-family E1CQ
+ LLS, Yersion, SA Loto as the agent




V. Future Works

< Research

» The proper combination ol hybrid approaches

<+ To setup an ontolory mechanism for different
domain application :

+ Bi-lingual alignment (phrase-level, sentence-level)

+ The decomposition of Long complex souree sentence
and the composition of target scntence

+ Extraction of language leature [or sentence in
example-based MT

4 Development
« More languages, such 2 Arabie, Kores, efe.
<+ More application domaips for different languages
4 Parallel processing ability for large-scale users
Network-eriented service applications

< Software implementation technodogies for different
hardwarefsoftware environmeat , such as term
management, format document processing, efc

l. Some Considerations

% Machine Transtation {MT) is a netorionsiy hard work,
needs 4o dedicate to it.

Design and develep MT syséems on the demand of
varions figlds, applications, and scenarios.

e

% Reasonablc expectation, then reasonable resnlts
Don’'t force machine to do what is hard lor it

% Be careful to process the rctationship of 80% to 20%.

Ll

Pay more attention to the kuman-machine interface to
eahance the usability.

< Only betier, no best — be confident

Thanks!




