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Abstract

BTS — Bologna Trandation Sewice — is
an ICT P EU-funded projed which
speializesin theaubmatic trandation of
study programmes At the core of the
BTS framework are several madine
trarslaion (MT) engnesthrough which
web-bagd trarslaion sewices are of-
fered. The fully integated BTS architec-
ture includes a trarslation engne cou-
pling rule-based and statistical MT with
aubmatic pog-editing (APE). In this pa-
per, we first desribe the motivating fac-
tors behind the provision of such a se-
vice Fdlowing this, we give an over-
view of the BTS framewak asa whale,
with paticuar enphass on the MT
componens, ard provide ared world use
casesaenaio in which BTS MT savices
are eploited.

1 Introduction

There is a cortinuing increasng neal for edwca-
tional institutes to provide couse syllabi doau-
ment@ton and other edwatond information in
Endish Access to trarslated couse syllabi ard
degee progranmes plays a crudal role in the
degee to which universities effectively atrad
foreign studens and, more importartly, hasan
impad on intemaional profiling. To present all
eduation information in Englishis a mgjor chal-
lenge for most higher edwcaion inditutes The
figuresard trendsshowthat invegmentin trad-
tional human trandation services is prohibitive,
conequertly course materials and degee pro-
grammesare oftenprovided in thelocd languag
only.
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The Bologna Trandation Sewice aims at pro-
viding a solution to this problem by offering a
low-cod, web-basd, high-quaity madinetrans-
laton (MT) service. The projed will make useof
existing rule-based and statistical macdine trars-
lation tednologies andtailor themin order to try
andproduce the bed possible qualiity for the syi-
lab trarslatons. The BTS projed will denon-
strate the customization, integation and valida-
tion of sdtware conponets ard dat, and will
showcae high-quaity MT output for citizens
ingitutionsandbusnesss, to avail of university
programmesof study they are currently unawae
of.

2 BTSOverview

BTS is a 24 month project (begnning March
2011) fundedby the EU underthe Information
and Communicaion Techndoges Pdicy
Suppot Programme (ICT PSP).ICT PP ams at
simulating innovation and conpeitiveness
throuch the wider uptake and beg useof ICT by
citizens govemments and busneses. In the
sections following we will desribe the overall
coniext andimplementtion strategy of the BTS
projed.

2.1 TheBTSConsortium

BTS comprises a dynamic indudry-academia
conrtium, eah member of which brings
significant expeiene amd expetise to sone
face of the srvice

CrossLanguag brings to the tade ateam of
profesionds with expettise in process engneer-
ing, computational linguistics, knowledge man-
agement, busnes auomaton andall ageds of
the languag market Conwertus AB contributes
its Conwertus SYakus Trarslator (CST) solution,
a hybrid madhine trandation technology thatwas
deweloped spedficdly for trarslating Swedish
course materials into Endish andvice versa As
a techndogy-driven languag sevice provider,
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Tradan contributes their in-housedewelopedMa-
chine Trarslaton technology. Eleka hasa long
history in dewelopment in the area of language
engneeaing. text and grammar checkers, seach
engnes trarslation memories, madiine trarsla-
tion, information retrieval and speech techndo-
gies They were the leader of the Opertrad con-
sottium (www.opentadcom) that deweloped
both Apetium (RamrezSanche, Sanche-
Martinez, Ortiz-Rojas Pé&ezOrtiz, & Forcada
2006) and Matxin (Alegia, et al., 2006) open

source MT engines(http://matxin.soueforge.nd).

The Kog¢ University Natural Language Proess-
ing (KUNLP) Group, finally, is adively involved
in research in machine trarslation, statistical lan-
guage modeling, word sense disanbiguaion,
morphology, and pasing.

2.2 BTSObjectives

Bologna will provide a web-basd, high-quaity,
use-oriented, easily accesdble, low cog ma-
chinetrarslation sevice for the educadiond do-
main, the Bologna Trandation Serwice (BTS).
The savice will provide trarslaton of syllah
and study programmes from seven locd lan-
guaces (Finnish, Dutch, Frendh, Spanish, Pottu-
gues, Gernan and Turkish) to Endish,and fom
Endish b Chines.

The high trandation qudity of the Bologra
projed will be achievedthrough the use of front-
edge techndogcd acdhievements in macdine
trarslation (a combination of statistical andrule-
ba®d methods) domain-adatation of the trans-
lation engines the use of aubmatic pog-editing
fadlities manud editing, and a menory func-
tion. Theauomatic post-editing fadliti es andthe
memory fundion will increase the trarslation
qualty gradudly asthe ®wiceis keing usel, ard
the need for manua pog-editing will decreae.
Conssetent use of Endish teminology within
eahlanguag par will beenaired.

Themain ciiteria for sucacess will be

e use sdisfaction asrepated by the Bolo-
gna u®r group

the number of adive uses, asshownby
logs

theimprovenmentin qudity, measuredon
the mgs of sandad ewaluaion nethods

3 Data Coallection

Quite asubstantial partt of the projea will be de-
votedto data cdledion for training the statistica
madine rangation engnes.
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Fredy available, already aligned corpora of
high qualty (e.g the Europat cormus (Koehn
2005)andcorpora from the EuroMeatrix plus pro-
jed, JRC-ACQUIS Multilingual Paellel Corpus
(Stenbeager, et al., 2006), OPUS corpus (Tiede-
mann & Nygaad, 2004) DPC (Macken, Trush-
kina,& Rura, 2007)etc.) will be usal as a bass.
This daawill be extendel with the data sds pro-
vided bythe Uniersity Patners.

The fredy available, dthoudh not speificdly
in-domain, corpora will provide a large anmount
of geneal domain training daia which, after due
domain adataton, can be usal to augment any
existing in-domain daa. Domain adaptation is an
adive area(see ACL 2010Workshop onDomain
Adapttion for Natural Language Proessing
(DANLP)) with severa mature techniquestha
hawe bean denonstated to peform well on ma-
chine trarslaton. Successful techniques include
using monolingual texts to geneate bilingud
parlel dat for training (Bertoldi & Marcello,
2009) languag model adapttion (Eck, Vogel,
& Waibd, 2004), and translation model adata-
tion (Nguyen, et al., 200). In addtion, web-
crawling techniqueswill be usal. We are confi-
denttha we will collect 500K senene pairs of
in-domain dat for Endish into Chinese, Dutch,
French German, Spansh and Pottugues into
Endish while probably les for Finnish ard
Turkish nto English.

4 MachineTrandation in BTS

BTS will usepre-exising MT frameworks, solu-
tions andmethodsto adchieve its goals. The main
chdlenges are adaping these solutions for the
languag pairs desribed in sedion 2.2, ard
compiling all available technobgy into a use-
friendy, high-qualty translation system The
following sections desaibe the systens and
strategesthatwill beusel.

4.1 Convertus Syllabus Trangator and

Convertus Hybrid Trandator

The Conwertus SyllabusTrandator (CST) mod-
uleswill dready be available at the start of the
projed, including the pre- and pog-processing
modules which will be ported to the Bologna
projed languag@s the CST post-editing use in-
terface andthe CST system integration sotware.
The dewlopment of any additional MT system
will be fit into this modular framework Pases
aubmaticdly trained in the opensourcce Malt-
Pase (Nivre, Hall, & Nilsson,2006 framework
(http://maltparse.org) will be used. For the pre-



processng modules of the CST framework Kog
University will suppy their Turkish morphologi-
cd amalyse (Sak Gungir, & Samdar, 2010,
(Yuret & Ture, 2006, (Oflazer, 1993), and the
opensource Finish morphology tool Omorfi
(Pirinen, 2008 can be usad from the start of the
projed. The ConvertusHybrid Trandator savice
indudesspdl -checking, translation, andaninter-
face for manud pog-editing. The interface can
also be optiondly conneted to a trandation
memory that grows asthe seaviceis beng usd,
implying in which case that trandation qudity is
alsoincreased. Trandation procedals senence by
sentene and the first step is a search of the
source-side ofthe TM in menory. When no ht is
found (abowe sone pre-defined fuzzy match
threshdd), trarslation proper is adivated. By
means of differert symbols, the interface distin-
guishes the trandation segment retrieved from
memory from thosetha are newly produced by
the MT engne Edits Changes made during an
editing session are aso marked by a speific
symbol. This marking hasbeen foundto be very
helpful by the users. Automatic postediting is
providedasa speia service improving tranda-
tion qudity stll furtherand redwcing the manua
postediting effort.

Opensource taggers, i.e HunPos (Halacsy,

Kornai, & Oravecz 2007 and MXPOST (Rat-
napakhi, 1996) will be usedfor tagging Endish
and Chine®, regedively, as a basis for gram-
mar-based aitomatic postediting.
For training and tuning the SMT systernrs, the
freely available Moses (Koem, et al., 2007
software tods and relevant wrapper saipts in-
cluded in OperMaTrEx (Dandgpa, Forcada,
Groves Penlale, Tinsley, & Way, 2010)will be
usel.

4.2 Apertium

The Apettium opensouice MT platform will be
availade for bulding rule-baedMT systens for
Spansh and Patugues. Apertium’s MT engine
hasbeen released in two opensource pakages
Ittoolbox (containing all the lexicd processing
modulesard tools) and Apertium itsdf (contain-
ing thered of theengne); both are available un-
der GNU GPL license In addiion to thes pro-
grams, open source linguistc daa is aready
available for various languag pars like caes
gl-es ptes fr-es enes et.

With regards to linguistic dat for Bologra
projed, the ESEN and PT-EN languag pairs
are d different dewelopmen stages
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Whereas the ESEN pair's basc linguistic
padage hasbeen deweloped andadaptation work
is nealed to the linguistic environment, the PT-
EN pai is ill unde dewelopment but will be
availale by the Bologna project start. The adap-
tation work will be similar to that of the ESEN
pair. It bascdly involvesincluding proper temi-
nology and adating same trander rulesin the
linguistic datain orderto make atrarslation fol-
lowing a g/llabiwriting style.

4.3 CrossLanguage Gateway

Cross Language’s translaton gateway (Van den
Bogaeat, 2010) will be extenda to provide the
collabaative online trandaton front-end and
connet to the MT backends The gatewayis a
fundanentl aspect of the use portd, asit offers
a stable, world-ready environment for use inter-
adion with MT connetivity, MT cudomisdion,
and perimen@al MT systems.

Originaly dewloped asa framework for con-
ducing cudomisdion experiments and deploy-
ing conplex, cusbmised MT routing, the sys-
tem’s soope will be expandedto hande tranda-
tion reqieds on the acmurting level requred by
BTS, process the requests and dispach them to
the MT system sdeded by the BTS use. An
elabaate collaboration platform will be addedto
fit the needsof the Bologra projed andthe com-
ponens de<ribed in previous sections will be
tied together into a single MT apgication. Cur-
rently, the system includes modules for client
and user manayement acouning and diagnhos-
tics. The system is concaved as a web savice
framework which adlows for eag/ integaton
with other components. The key fedure of the
framework is technology-neutality in temms of
inpu andoutput and in terms of the MT systens
usel. Incoming docunents, in varous industry-
standard formats, are uniformly handed by vari-
ousflavours of MT (RBMT, EBMT, and SMT).
This allows conplex MT sd-ups to be config-
ured, modified for improved qualty, andused in
an esy way.

5 Use Casee Online Study Pro-
gramme/Syllabus Tranglation

5.1

The primary uses of BTS are universities ard
theywill bendit from afast, low-cog auomated
trarslaton service endling themto hawe Endish
versions of thar syllabi and study progranmes
which is a key requrementin the cortext of the

Target usersand their needs



Bolognatreay. Theywill further bein a postion
to periodicdly updde their existing syllabi ard
study programmes at a fraction of the time ard
cog, taking full advantage of leveragng previ-
ously produced trandations. In effed, BTS pro-
vides a sdution both for the initial translaton
volumesandfor the maintenane of frequent mi-
nor updakes Busines uses such as companis
running eductional portals (e.g magerspor-
taleu, findamader.com posgradwate.d) will
hawe an oppottunity to integate with the BTS
infrastructure resulting in offering multili ngud
sarch results to their usas. Stucens will also be
able to acess the savice for trandating speific
study progranmes

The primary target use group consisting of
the universities and the higher educdion inst-
tutesis represented by the Bolognauser group, in
effed picturing the problem owners and future
uses.

The Bologna use group will be adively in-
volvedin the projed fromthe start in return for a
free sevice throughout the projed duration. The
members of the Bologna usea group will make
thdr previoudy trarslated materials availade for
trarslaon engne training. Moreower they will
paticipde in the use neals armalysis andin the
evaluaion pogram

The initial members of the use group cover
the languages addiessd in this proposé andin-
clude Hogeshod Gent, Belgium; Vrije Univer-
siteit Amsterdam Holland; Université Chales
de-Gaule, Lille lll, France University of the
Bagjue County, Span; University of Evora,
Portugal;, Minho University, Porugal; Harbin
Insitute of Technology, Ching Ko¢ University,
Turkey, University of Saaland, Germany, Uni-
versity of Eagem Finland,Finland

5.2 Usage

Theuse will logonto aportd where he'shecan
make arequest for trandating a docunent via a
gateway. Alternaively, upload via APl can be
donefor users who want to integate BTS into
thdr content repostory. For instance the indi-
vidual use logs on to the local edu@ton daa-
bas, opers adocunmentand adivatesthetrarsla-
tion sewvice by pushing a trandate button in the
docunentinterface. Upontrangation, alink to a
postedit interfaae with the translation is sent by
emalil to the usea regonsgble for edting and ap-
proving trangations. A pus on te sibmit buton
will sendthe apgroved translation to the trarsla-
tion menmory aswell asto the dedicated locaion
in thedatabase viaan APl andthe gateway in the
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portal. One or two usas may be involved, one
adivating the trarslaton service and one doing
the petediting.

5.3 Benefitsover existing solutions

Available MT sevices may offer sdutions for
uses looking for an all-purpo gisting transla-
tion. The qudity lewvels producel by thes ser-
vices do nat, howewer, proposea solution in the
conext of course syllabi. Moreover, they do not
provide anoppottunity to save any corrected or
postedited trangations for further re-use The
cod atached to the existing MT solutions pre-
vents themfrom being consderedin this context.

BTS solves the shatcomings of the existing
solutions by

o offering a high quality domain focusd
MT sevice

proposng a sdf-leaning system to con-
tinuoudy redwe the human corredion
and posediting effort

suppling a low cog &ff ordable sevice
using technology componens which are
easily adgtale to additional educaiond
content types

providing a technology platform caering
forrapd languag extension

delivering anopentedchnology infragruc-
ture with eay integration gotions
offering varous conmercial service
modek indudng both projed-basd
modek as well as integationbasd
modek

addessng the needsof bath institutions
and bugessuses

54 Potential

According to figures provided by “4 Interna-
tional Colleges & Universities” (Www.4icu.ag),
the number of universities the prospetive uses
for the proposd translation sevice amount to
over one thousand in the coniext of our projed
cowering seven cowntries. If we were to extrapo-
late these nedls to a European cortext one may
asune atarget usea group of possibly 2,500 uni-
versities Basd on expeierce with Uppsda
University in Sweden, we edimate tha major
universities with several faalties hawe betveen
5,000 and 10000 syilak in nee of trarslation
(rouchly 2,00 for each faalty). Forinstane, at
Uppsda University the total nunber of unique
syilabh to-daie amount to 9,243. As for the
medicd, technical and agiculturd universties



they are similar to faaulties in this respect with
sone 2,000 gllak eadh.
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