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�Abstract 

BTS ± Bologna Translation Service ± is 
an ICT PSP EU-funded project which 
specializes in the automatic translation of 
study programmes. At the core of the 
BTS framework are several machine 
translation (MT) engines through which 
web-based translation services are of-
fered. The fully integrated BTS architec-
ture includes a translation engine cou-
pling rule-based and statistical MT with 
automatic post-editing (APE). In this pa-
per, we first describe the motivating fac-
tors behind the provision of such a ser-
vice. Following this, we give an over-
view of the BTS framework as a whole, 
with particular emphasis on the MT 
components, and provide a real world use 
case scenario in which BTS MT services 
are exploited. 

1 Introduction 

There is a continuing increasing need for educa-
tional institutes to provide course syllabi docu-
mentation and other educational information in 
English. Access to translated course syllabi and 
degree programmes plays a crucial role in the 
degree to which universities effectively attract 
foreign students and, more importantly, has an 
impact on international profili ng. To present all  
education information in English is a major chal-
lenge for most higher education institutes. The 
figures and trends show that investment in tradi-
tional human translation services is prohibiti ve, 
consequently course materials and degree pro-
grammes are often provided in the local language 
only. 
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The Bologna Translation Service aims at pro-
viding a solution to this problem by offering a 
low-cost, web-based, high-quality machine trans-
lation (MT) service. The project will  make use of 
existing rule-based and statistical machine trans-
lation technologies and tailor them in order to try 
and produce the best possible quality for the syl-
labi translations. The BTS project will  demon-
strate the customization, integration and valida-
tion of software components and data, and will  
showcase high-quality MT output for citi zens, 
institutions and businesses, to avail of university 
programmes of study they are currently unaware 
of.  

2 BTS Overview 

BTS is a 24 month project (beginning March 
2011) funded by the EU under the Information 
and Communication Technologies Policy 
Support Programme (ICT PSP). ICT PSP aims at 
stimulating innovation and competiti veness 
through the wider uptake and best use of ICT by 
citizens, governments and businesses. In the 
sections following we will  describe the overall  
context and implementation strategy of the BTS 
project.  

2.1 The BTS Consortium 

BTS comprises a dynamic industry-academia 
consortium, each member of which brings 
significant experience and expertise to some 
facet of the service.  

Cross Language brings to the table a team of 
professionals with expertise in process engineer-
ing, computational linguistics, knowledge man-
agement, business automation and all aspects of 
the language market. Convertus AB contributes 
its Convertus Syllabus Translator (CST) solution, 
a hybrid machine translation technology that was 
developed specifically for translating Swedish 
course materials into English and vice versa. As 
a technology-driven language service provider, 
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Traslán contributes their in-house developed Ma-
chine Translation technology. Eleka has a long 
history in developments in the area of language 
engineering: text and grammar checkers, search 
engines, translation memories, machine transla-
tion, information retrieval and speech technolo-
gies. They were the leader of the Opentrad con-
sortium (www.opentrad.com) that developed 
both Apertium (Ramírez-Sánchez, Sánchez-
Martínez, Ortiz-Rojas, Pérez-Ortiz, & Forcada, 
2006) and Matxin (Alegria, et al., 2005) open 
source MT engines (http://matxin.souceforge.net). 
The Koç University Natural Language Process-
ing (KUNLP) Group, finally, is actively involved 
in research in machine translation, statistical lan-
guage modelling, word sense disambiguation, 
morphology, and parsing. 

2.2 BTS Objectives 

Bologna will  provide a web-based, high-quality, 
user-oriented, easily accessible, low cost ma-
chine-translation service for the educational do-
main, the Bologna Translation Service (BTS). 
The service will  provide translation of syllabi 
and study programmes from seven local lan-
guages (Finnish, Dutch, French, Spanish, Portu-
guese, German and Turkish) to English, and from 
English to Chinese.  

The high translation quality of the Bologna 
project will  be achieved through the use of front-
edge technological achievements in machine 
translation (a combination of statistical and rule-
based methods), domain-adaptation of the trans-
lation engines, the use of automatic post-editing 
faciliti es, manual editing, and a memory func-
tion. The automatic post-editing faciliti es and the 
memory function will  increase the translation 
quality gradually as the service is being used, and 
the need for manual post-editing will  decrease. 
Consistent use of English terminology within 
each language pair will  be ensured.  

The main criteria for success will be: 

x user satisfaction as reported by the Bolo-
gna user group 

x the number of active users, as shown by 
logs 

x the improvement in quality, measured on 
the basis of standard evaluation methods 

3 Data Collection 

Quite a substantial part of the project will  be de-
voted to data collection for training the statistical 
machine translation engines. 

Freely available, already aligned corpora of 
high quality (e.g. the Europarl corpus (Koehn, 
2005) and corpora from the EuroMatrix plus pro-
ject, JRC-ACQUIS Multili ngual Parallel Corpus 
(Steinberger, et al., 2006), OPUS corpus (Tiede-
mann & Nygaard, 2004), DPC (Macken, Trush-
kina, & Rura, 2007) etc.) will  be used as a basis. 
This data will  be extended with the data sets pro-
vided by the University Partners.  

The freely available, although not specifically 
in-domain, corpora will  provide a large amount 
of general domain training data which, after due 
domain adaptation, can be used to augment any 
existing in-domain data. Domain adaptation is an 
active area (see ACL 2010 Workshop on Domain 
Adaptation for Natural Language Processing 
(DANLP)) with several mature techniques that 
have been demonstrated to perform well on ma-
chine translation. Successful techniques include 
using monolingual texts to generate bili ngual 
parallel data for training (Bertoldi & Marcello, 
2009), language model adaptation (Eck, Vogel, 
& Waibel, 2004), and translation model adapta-
tion (Nguyen, et al., 2009). In addition, web-
crawling techniques will  be used. We are confi-
dent that we will  collect 500K sentence pairs of 
in-domain data for English into Chinese, Dutch, 
French, German, Spanish and Portuguese into 
English while probably less for Finnish and 
Turkish into English. 

4 Machine Translation in BTS 

BTS will  use pre-existing MT frameworks, solu-
tions and methods to achieve its goals. The main 
challenges are adapting these solutions for the 
language pairs described in section 2.2, and 
compiling all available technology into a user-
friendly, high-quality translation system. The 
following sections describe the systems and 
strategies that will  be used. 

4.1 Convertus Syllabus Translator and 
Convertus Hybrid Translator 

The Convertus Syllabus Translator (CST) mod-
ules will  already be available at the start of the 
project, including the pre- and post-processing 
modules which will  be ported to the Bologna 
project languages, the CST post-editing user in-
terface and the CST system integration software. 
The development of any additional MT system 
will  be fit into this modular framework. Parsers 
automatically trained in the open-source Malt-
Parser (Nivre, Hall , & Nilsson, 2006) framework 
(http://maltparser.org) will  be used. For the pre-
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processing modules of the CST framework, Koç 
University will  supply their Turkish morphologi-
cal analyser (Sak, Güngör, & Saraçlar, 2010), 
(Yuret & Ture, 2006), (Oflazer, 1993), and the 
open-source Finish morphology tool Omorfi 
(Pirinen, 2008) can be used from the start of the 
project. The Convertus Hybrid Translator service 
includes spell -checking, translation, and an inter-
face for manual post-editing. The interface can 
also be optionally connected to a translation 
memory that grows as the service is being used, 
implying in which case that translation quality is 
also increased. Translation proceeds sentence by 
sentence and the first step is a search of the 
source-side of the TM in memory. When no hit is 
found (above some pre-defined fuzzy match 
threshold), translation proper is activated. By 
means of different symbols, the interface distin-
guishes the translation segments retrieved from 
memory from those that are newly produced by 
the MT engine. Edits Changes made during an 
editing session are also marked by a specific 
symbol. This marking has been found to be very 
helpful by the users. Automatic post-editing is 
provided as a special service, improving transla-
tion quality still  further and reducing the manual 
post-editing effort. 

Open-source taggers, i.e. HunPos (Halácsy, 
Kornai, & Oravecz, 2007) and MXPOST (Rat-
naparkhi, 1996) will  be used for tagging English 
and Chinese, respectively, as a basis for gram-
mar-based automatic post-editing.  
For training and tuning the SMT systems, the 
freely available Moses (Koehn, et al., 2007) 
software tools and relevant wrapper scripts in-
cluded in OpenMaTrEx (Dandapat, Forcada, 
Groves, Penkale, Tinsley, & Way, 2010) will  be 
used.  

4.2 Apertium 

The Apertium open-source MT platform will  be 
available for building rule-based MT systems for 
Spanish and Portuguese. $SHUWLXP¶V�07�HQJLQH�
has been released in two open-source packages: 
lttoolbox (containing all the lexical processing 
modules and tools) and Apertium itself (contain-
ing the rest of the engine); both are available un-
der GNU GPL license. In addition to these pro-
grams, open source linguistic data is already 
available for various language pairs li ke ca-es, 
gl-es, pt-es, fr-es, en-es, etc. 

With regards to linguistic data for Bologna 
project, the ES-EN and PT-EN language pairs 
are at different development stages.  

Whereas the ES-EN pair's basic linguistic 
package has been developed and adaptation work 
is needed to the linguistic environment, the PT-
EN pair is still  under development but will  be 
available by the Bologna project start. The adap-
tation work will  be similar to that of the ES-EN 
pair. It basically involves including proper termi-
nology and adapting some transfer rules in the 
linguistic data in order to make a translation fol-
lowing a syllabi writing style. 

4.3 Cross Language Gateway 

&URVV�/DQJXDJH¶V� translation gateway (Van den 
Bogaert, 2010) will  be extended to provide the 
collaborative online translation front-end and 
connect to the MT back-ends. The gateway is a 
fundamental aspect of the user portal, as it offers 
a stable, world-ready environment for user inter-
action with MT connectivity, MT customisation, 
and experimental MT systems. 

Originally developed as a framework for con-
ducting customisation experiments and deploy-
ing complex, customised MT routing, the sys-
WHP¶V scope will  be expanded to handle transla-
tion requests on the accounting level required by 
BTS, process the requests and dispatch them to 
the MT system selected by the BTS user. An 
elaborate collaboration platform will  be added to 
fit the needs of the Bologna project and the com-
ponents described in previous sections will  be 
tied together into a single MT application. Cur-
rently, the system includes modules for client 
and user management, accounting and diagnos-
tics. The system is conceived as a web service 
framework, which allows for easy integration 
with other components. The key feature of the 
framework is technology-neutrality in terms of 
input and output, and in terms of the MT systems 
used. Incoming documents, in various industry-
standard formats, are uniformly handled by vari-
ous flavours of MT (RBMT, EBMT, and SMT). 
This allows complex MT set-ups to be config-
ured, modified for improved quality, and used in 
an easy way. 

5 Use Case: Online Study Pro-
gramme/Syllabus Translation 

5.1 Target users and their needs 

The primary users of BTS are universities and 
they will  benefit from a fast, low-cost automated 
translation service enabling them to have English 
versions of their syllabi and study programmes 
which is a key requirement in the context of the 
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Bologna treaty. They will  further be in a position 
to periodically update their existing syllabi and 
study programmes at a fraction of the time and 
cost, taking full advantage of leveraging previ-
ously produced translations. In effect, BTS pro-
vides a solution both for the initial translation 
volumes and for the maintenance of frequent mi-
nor updates. Business users such as companies 
running educational portals (e.g. masterspor-
tal.eu, findamaster.com, postgraduate.at) will  
have an opportunity to integrate with the BTS 
infrastructure resulting in offering multili ngual 
search results to their users. Students will  also be 
able to access the service for translating specific 
study programmes. 

The primary target user group consisting of 
the universities and the higher education insti-
tutes is represented by the Bologna user group, in 
effect picturing the problem owners and future 
users. 

The Bologna user group will  be actively in-
volved in the project from the start in return for a 
free service throughout the project duration. The 
members of the Bologna user group will  make 
their previously translated materials available for 
translation engine training. Moreover they will  
participate in the user needs analysis and in the 
evaluation program. 

The initial members of the user group cover 
the languages addressed in this proposal and in-
clude: Hogeschool Gent, Belgium; Vrije Univer-
siteit Amsterdam, Holland; Université Charles-
de-Gaulle, Li lle III , France; University of the 
Basque Country, Spain; University of Evora, 
Portugal; Minho University, Portugal; Harbin 
Institute of Technology, China; Koç University, 
Turkey; University of Saarland, Germany; Uni-
versity of Eastern Finland, Finland. 

5.2 Usage 

The user will  log on to a portal where he/she can 
make a request for translating a document via a 
gateway. Alternatively, upload via API can be 
done for users who want to integrate BTS into 
their content repository. For instance, the indi-
vidual user logs on to the local education data-
base, opens a document and activates the transla-
tion service by pushing a translate button in the 
document interface. Upon translation, a link to a 
post-edit interface with the translation is sent by 
email to the user responsible for editing and ap-
proving translations. A push on the submit button 
will  send the approved translation to the transla-
tion memory as well as to the dedicated location 
in the database via an API and the gateway in the 

portal. One or two users may be involved, one 
activating the translation service and one doing 
the post-editing. 

5.3 Benefits over existing solutions 

Available MT services may offer solutions for 
users looking for an all-purpose gisting transla-
tion. The quality levels produced by these ser-
vices do not, however, propose a solution in the 
context of course syllabi. Moreover, they do not 
provide an opportunity to save any corrected or 
post-edited translations for further re-use. The 
cost attached to the existing MT solutions pre-
vents them from being considered in this context. 

BTS solves the shortcomings of the existing 
solutions by: 

x offering a high quality domain focused 
MT service 

x proposing a self-learning system to con-
tinuously reduce the human correction 
and post-editing effort 

x supplying a low cost affordable service 
x using technology components which are 

easily adaptable to additional educational 
content types 

x providing a technology platform catering 
for rapid language extension 

x delivering an open technology infrastruc-
ture with easy integration options 

x offering various commercial service 
models including both project-based 
models as well as integration-based 
models 

x addressing the needs of both institutions 
and business users 

5.4 Potential 

$FFRUGLQJ� WR� ILJXUHV� SURYLGHG� E\� ³�� ,QWHUQa-
WLRQDO�&ROOHJHV�	�8QLYHUVLWLHV´��www.4icu.org), 
the number of universities, the prospective users 
for the proposed translation service, amount to 
over one thousand in the context of our project 
covering seven countries. If we were to extrapo-
late these needs to a European context one may 
assume a target user group of possibly 2,500 uni-
versities. Based on experience with Uppsala 
University in Sweden, we estimate that major 
universities with several faculties have between 
5,000 and 10,000 syllabi in need of translation 
(roughly 2,000 for each faculty). For instance, at 
Uppsala University the total number of unique 
syllabi to-date amounts to 9,243. As for the 
medical, technical and agricultural universities, 
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they are similar to faculties in this respect with 
some 2,000 syllabi each. 
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