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Teaching and Researching MT in Ireland:
The DCU Experience
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1. Overview

This article provides a snapshot of how MT and related technologies are taught and researched at Dublin City
University (DCU), where both authors teach and conduct research in these areas. We will focus on translator
training and research from the humanities perspective, with some reference to Japanese language students taking
relevant courses, as well as MT research conducted in the School of Computing. DCU is the only Irish university
offering 4-year undergraduate degree courses such as Language for International Communication (LIC) in which
the students can choose Japanese as the major language and combine it with TS.

Together with Trinity College Dublin and University College Dublin, DCU forms part of the Irish national
university network based in Dublin, Ireland. Having just celebrated its 25" year of existence, and being of
moderate scale with about 10,000 students, DCU is known for its clear focus on technology-oriented disciplines
where substantial external funding is drawn from the major funding bodies such as the European Union and
Science Foundation Ireland.' The School of Computing at DCU has a large number of postdoctoral researchers
and postgraduate students funded by such external sources. including 11 students actively engaged in MT
research. In the context of translation, the School of Applied Language and Intercultural Studies (SALIS)® forms
part of the joint Faculty of Humanities and Social Sciences at DCU and is known for internationally active TS
research with the flagship postgraduate programmes being the Graduate Diploma in Translation Studies (GTS)
and the Masters in Translation Studies (MTS). The year-long GTS programme typically attracts around 40
students from all over Europe and a small group of students from outside the continent. In keeping with the
university’s technology orientation, in addition to more traditional TS research areas, SALIS houses researchers
working in the area of language and technology, including corpus linguistics, localisation, multimedia translation
and CALL (Computer-aided Language Learning). Among some 20 PhD students currently registered at SALIS,
nearly half are engaged in TS research of whom 5 are conducting translation research involving technology in
some way,

2. Computer-aided Translation Training in Europe

As evident in the earlier initiatives such as the Language Engineering for Translators’ Curricula (LETRAC)
proposed in the late 1990s (Badia, 1999), academics in Europe have been concerned with the gap developing
between professional requirements in the industry and translator training at tertiary institutions, chiefly in the

: http://www.sfli.ie
? The School is divided into three sections, comprising Language Studies, Intercultural Studies and Translation
Studies where students can choose from German, French, Spanish, Japanese, Irish and introductory Chinese.



area of translation technology. The latter now forms an integral part of translator training in many universities in
Europe with an increasing number of TS courses incorporating varying translation technology components. This
situation contrasts with Japan where TS is only just emerging as an independent academic discipline with a
handful of universities offering TS courses where the full inclusion of Computer-aided Translation (CAT) as part
of translator training is something yet to happen. With the fundamental need for multilingualism and wider
availability of CAT tools, the European education authorities in the area of translation appear to have a much
greater awareness of the need for CAT than their counterparts in Japan. Because of the double-byte character
requirements as well as other pertinent linguistic issues, there have tended to be delays for major CAT tools
developed in Europe to be fully localised for the Japanese language environment, creating further gaps in the
penetration of tools even in the translation industry, let alone in academia where a small number of institutions
offer translator training. Having said that, there are Japanese-specific tools developed by a number of Japanese
manufacturers’ but these are almost unknown outside of Japan even among users who require Japanese language
tools. One of the reasons for this is the fact that the tools developed in Japan tend to be designed to handle
English and Japanese or Japanese and other Asian languages rather than European language pairs required by
users in Europe.

3. Translation Technology Teaching at SALIS

At SALIS the Translation Technology module is compulsory for students taking the TS stream for the
undergraduate LIC degree as well as the postgraduate GTS programme. This is a double-weighted module which
runs for 12 weeks (one semester) with 18 hours’ plenary lectures for both courses together with 24 computer lab
hours for the postgraduates and 12 for the undergraduates. Face-to-face in-class teaching is also facilitated by the
use of a Virtual Learning Environment (VLE) called Moodle* embraced by DCU campus-wide since 2003. Via
Moodle the students can access the course content ranging from lecture presentations to lab notes and articles for
reading, from home as well as on campus. Using Moodle facilities, online discussion forums are set up from
time to time for students to post their comments on certain selected topics. SALIS has a dedicated computer lab
with 20 recently upgraded desktop computers running WindowsXP loaded with a number of CAT tools,
including Translation Memory products such as Trados/SDLX and StarTransit as well as localisation software
such as Déja Vu. We have access to a Systran Enterprise translation server, including Japanese-English and
SALIS is also a participant in academic programmes run by some of the major CAT software vendors.

The Translation Technology module is divided into Translation Memory (TM) and Machine Translation (MT)
with the postgraduate students required to complete two main assignments for each topic whereas the
undergraduate students are required to choose just one. The TM component focuses on one particular translation
memory product and the students learn how to translate using TM. The lectures cover the principles of
segmentation, different types of matches and alignment. The terminology component is covered by a separate
dedicated terminology module (another compulsory double-credit module) for both courses, and thus is not
covered by the Translation Technology module. The lab sessions take the students through the main features of
TM with clearly laid-out exercises each week. At the end of the course, the students are expected to be able to
handle any TM tool with relative ease. The MT component starts with the historical background and covers the
principles of the main MT architectures before delving into well-known linguistic issues which pose challenges
for MT (Kenny & Way, 2001). The lab hours provide practical hands-on sessions to test freely available online
MT systems as well as some dictionary work to varying degrees.

For the 2006 academic year, there were about 60 students in total registered for this module with the numbers
nearly equally divided between undergraduates and postgraduates. Their nationalities included German, French,
Spanish and Japanese as well as the local Irish students with many of them competent in 3 languages. There
were 6 undergraduate students and 1 postgraduate with Japanese as their main language. The module is designed
as a language-independent course although it is inevitable that language-specific issues are discussed for MT
with examples given in German, French, Spanish as well as Japanese where possible. The MT assignment topics
chosen by these students with Japanese included the investigation of adversative passive, giving and receiving
verbs, anaphora and homograph resolution by using test suites to systematically test chosen online MT systems.
Given that these humanities students do not delve into programming, their assignments focus on ‘black box’
rather than ‘glass box’ evaluation, which nevertheless triggers a sufficiently deep investigation of the chosen

3 AAMTs translation tool site (http://www.aamt.info/localportal/japan/list2005.html) lists a number of such
products.

* http://moodle.org




linguistic features. The first author has also been involved since 2005 in translation technology training for
teachers of translation at the external summer seminar series organised by the Consortium for Training
Translation Teachers (CTTT)’. These experiences endorse the merit of including translation technologies to
enrich translator training.

4. Translation Technology Research at SALIS

Two recently submitted PhDs undertaken at SALIS in an MT-related area concern the investigation of
Controlled Language (CL) applied to technical documentation with one addressing post-editing effort in terms of
technical, temporal and cognitive dimensions (O’Brien, 2006) and the other focusing on the comprehensibility,
usefulness and acceptability of the use of MT at a multinational company when CL rules are applied in the
authoring stage (Roturier, 2006). Both these areas of research were undertaken with close links to industry , in
particular, with the latter forming the first doctoral research in SALIS wholly supported by a commercial
company. This research addressed the effectiveness of the use of CL rules in the source English document which
in turn was translated by MT into German and French. The effectiveness was measured by drawing on an end-
user survey conducted on the company’s website.

Another example is the recently completed MT research ‘MovieTrans™ project which was funded by the
Enterprise Ireland Commercialisation Fund (Proof of Concept) and undertaken in SALIS and the School of
Computing involving the authors.® This feasibility study focused on the development of an Example-based
Machine Translation (EBMT) system (Armstrong et al., 2006b; Stroppa & Way, 2006) and its evaluation,
undertaken as an interdisciplinary study, combining expertise in the areas of multimedia translation and corpus
linguistics in addition to natural language processing. The project investigated the scope of the application of
EBMT to translate subtitles of DVD film and bonus materials for English-German and English-Japanese. The
project involved the creation of subtitle corpora, development of the EBMT system, testing of various MT
evaluation methods and an assessment of the productiveness of different data types to seed EBMT (Armstrong et
al., 2006a). The project was motivated by the fact that professional human translators working in the area of
DVD subtitles are facing diminishing deadlines and lowering rates of pay due to fierce competition to cut costs,
which pointed to the direction of a technology-based solution (O'Hagan, 2003). The underlying objective of this
project was to test the feasibility of developing a computer-based subtitling tool incorporating EBMT in the face
of the increasing availability of human produced subtitles on DVD for use as a homogeneous corpus of training
material for the system.

The test results based on automatic evaluation metrics suggested that a homogeneous corpus consisting solely of
subtitles worked better than a heterogeneous corpus made up of general corpus sources such as Europarl and the
Japanese corpus by (Utiyama and Isahara, 2003). By training the system on 10K sentence pairs from the
homogeneous corpus, we achieved almost 50% better results than training the system on 40K sentence pairs
from the heterogeneous Europarl corpus (Koehn, 2005) for English—German system (Armstrong, 2007). For
this project we were able to apply different evaluation approaches of both automatic metrics and human-based
evaluation involving text-only and text in picture formats (Armstrong et al., 2006¢). We also explored a small
scale pilot web-based evaluation, using Moodle, with film clips containing EMBT subtitles, eliciting end-user
feedback. The latter evaluation compared our raw EBMT output, raw Babelfish output and post-edited EBMT.
The post-editing was performed under an extremely tight timeframe and by a non-native speaker of the target
language, in part simulating industry contexts under which DVD subtitles are produced. The survey indicated a
degree of willingness for the post-edited EBMT subtitles to be used on commercial DVD products. We are
hoping to continue with the project at a later stage to pursue the option of actual integration of EBMT into an
existing subtitling system to measure the improvement of human throughput in terms of quantity and quality as
well as speed.

5. Machine Translation Teaching in the School of Computing

In 1991, DCU ran a BSc degree in Applied Computational Linguistics. jointly administered and taught by our
two schools. However, in 2006 we produced our last graduates from this degree. Owing to a decrease in numbers
applying for IT-related courses in Ireland as well as in the rest of the world, it proved no longer feasible to run
the course with fewer than 20 incoming students. While the degree was running, the second author taught two

*For the 2006 programme, see: http:/isg.urv.es/cttt/istanbul_2006/program.html.
® http://www.nclt.deu.ie/mt/dvd.html




final year modules in MT: one on the more traditional rule-based (transfer and interlingua) approaches, and the
other focussing on the leading corpus-based approaches of today, namely Statistical MT (SMT) and EBMT.

With the demise of the degree, no students in the School of Computing are exposed to MT. However, we have
recently obtained a grant to examine the feasibility of a 4"_level graduate school in NLP with the other Dublin-
located Universities as well as the University of Limerick, and if there is sufficient demand to run such a
programme, then MT will return as a core component of any such course.

In the meantime, these courses have continued to be taught by the second author at the Swedish Graduate School
in Language Technology. the Edinburgh-Saarbriicken Summer School in Computational Linguistics and
Psychology, and at the University of the Basque Country in Donostia, Spain.

6. Machine Translation Research in the School of Computing

While we are perhaps best known for our work on Example-Based Machine Translation, due possibly to the
second author having co-edited the leading book on the subject in our field (Carl & Way. 2003), we carry out an
extremely wide range of research in MT in the National Centre for Language Technology,” including:

EBMT

SMT

Hybrid MT

Tree-Based Translation

Discriminative MT

Constraint-Based MT

Extending Online Rule-Based MT Systems
MT Evaluation

Sign Language MT

6.1 EBMT

The MT group at DCU is probably best known for its work in the area of EBMT. Building on the Gaijin system
(Veale & Way, 1997). we have developed perhaps the leading EBMT system around today and one of the best-
performing corpus-based systems anywhere (cf. the performance of the system (Stroppa & Way, 2006) in the
recent IWSLT-06 evaluation at ATR in Kyoto). This work uses marker (or closed-class word) tags to segment
source and target sententially aligned data and in addition to word alignment probabilities and cognate
information, derives high-quality source-target sub-sentential alignments.

The MaTrEx system currently translates between English and a number of languages. including French (Gough
& Way, 2004, Way & Gough, 2003, 2005a/b), Spanish (Armstrong et al., 2006b), German and Japanese
(Armstrong 2007; Armstrong et al., 2006a), Italian and Arabic (Stroppa & Way, 2006), Basque (Stroppa et al.,
2006), Irish Sign Language (Morrissey & Way, 2005, 2006), and Dutch (van den Bosch et al., 2007).

6.2 SMT

SMT researchers have found it difficult to show improvements when syntax is incorporated into their systems
(Koehn et al., 2003). However, recently we showed (Hassan et al., 2006) that adding supertags (Bangalore &
Joshi, 1999) can improve a basic phrase-based SMT system by a significant margin on Arabic—English data. In
ongoing work, we intend to provide even more contextual data by integrating CCG syntactic constraints into our
PBSMT system,

6.3 Hybrid MT

As far as we are aware, we are the only researchers who have explicitly compared EBMT and SMT systems. In
(Way & Gough, 2005b), we showed that our marker-based EBMT system was capable of outperforming a word-
based SMT system when trained and tested on an English—French TM. In (Groves & Way, 2005, 2006), we

" http://www.nelt.deu.ie/mt/




demonstrated that the same EBMT system produced better quality translations than a phrase-based SMT system
on the same data sets. In contrast, on the Europarl data (Koehn, 2005), the PBSMT system outperformed the
EBMT system. Perhaps more interesting, however, was that we showed that combining the EBMT and SMT
sub-sentential alignments into novel hybrid MT systems resulted in improved translations over the baseline
systems from which they were derived.

6.4 Tree-Based Translation

The merits of combining the positive elements of the rule-based and data-driven approaches to MT are clear: a
combined model has the potential to be highly accurate, robust, cost-effective to build and adaptable. While the
merits are clear, however, how best to combine these techniques into a model which retains the positive
characteristics of each approach, while inheriting as few of the disadvantages as possible, remains an unsolved
problem. One possible solution to this challenge is the Data-Oriented Translation (DOT) model (Hearne, 2005;
Hearne & Way, 2003, 2006) based on Data-Oriented Parsing (DOP) (e.g. Bod et al., 2003) and combines
examples, linguistic information and a statistical translation model.

In this work, we seek to establish how the DOT model of translation relates to the other main MT methodologies
currently in use. We find that this model differs from other hybrid models of MT in that it inextricably
interweaves the philosophies of the rule-based, example-based and statistical approaches in an integrated
framework. We look to the innovative solutions developed to meet the challenges of implementing the DOP
model, and investigate their application to DOT. This investigation culminates in the development of a DOT
system; this system allows us to perform translation experiments which are on a larger scale and incorporate
greater translational complexity than heretofore. Our evaluation indicates that the positive characteristics of the
model identified on a theoretical level are also in evidence when it is subjected to empirical assessment. For
example, in terms of exact match accuracy, the DOT model outperforms an SMT model trained and tested on the
same data by up to 89.73% (Hearne, 2005).

6.5 Discriminative MT

In recent joint work with Antal van den Bosch, we describe a novel approach to EBMT where the sub-sentential
alignments are marker-based chunks, and the decoder is a memory-based classifier (van den Bosch et al., 2007).
While translation quality is less than that obtained via PBSMT, the system is extremely fast: compared to 23
hours’ training (for 728K Dutch-English Europarl examples) and 30 minutes testing (1500 sentences) for
PBSMT, the trigram version of our memory-based classifier needs just 29 minutes to train, and 7 seconds to test.
Where speed is much more important than quality in the overall translation cost, therefore, this new research
presents a reasonable alternative over mainstream methods.

6.6. Constraint-Based MT

Data-Oriented Parsing (DOP: Bod et al, 2003) is a hybrid, language-independent, parsing formalism.
Combining rules, statistics and linguistics, all parsing knowledge is learned from existing texts, However, the
expressive power of the DOP model is limited by the corpus representations it assumes. DOP makes use of
context-free phrase-structure trees which characterise phrasal and sentential syntax, but cannot reflect linguistic
phenomena at deeper levels. The integration of Lexical Functional Grammar (LFG: Bresnan, 2001), which is
known to be beyond context-free, enables a development of a model which produces more linguistically detailed
descriptions of language, known as LFG-DOP (Bod & Kaplan, 2003). Because of difficulties inherent in
building an LFG-DOP system whose probability model corresponds to the probability distribution of derivations,
there are currently no satisfactory implementations.

The GF-DOP model that we have recently developed (Finn et al., 2006) can be seen as an extension of the Tree-
DOP model, and an approximation towards LFG-DOP. It combines the robustness of the DOP model with some
of the linguistic competence of LFG. This model exploits a corpus of annotated c-structures: features are
extracted from f-structures and appended to the c-structure category labels. We accurately identify constituent
features and functions, and improve the quality of c-structures generated by modelling this grammatical
information. The GF-DOP model improves over the Tree-DOP model in that it uses additional grammatical
information to rule out derivations which the Tree-DOP model would consider valid. One weakness of the GF-
DOP model is that it may be slightly less robust than the Tree-DOP model, but if necessary, we can back off to



unannotated fragments to generate a parse. Having shown initial promise for parsing, we are currently
experimenting with GF-DOP for MT.

6.7 Extending Online Rule-Based MT Systems: TransBooster

Most existing wide-coverage MT systems tend to handle simple or short sentences better than linguistically
complex ones. The most important reason for this is that linguistic analyses are costly to develop and that
shallow parses are often preferred to deep ones for reasons of robustness. TransBooster is a wrapper technology
that operates on top of a baseline MT system. It does not perform automatic translation itself, but helps the
baseline MT system improve its own possibilities through input simplification. TransBooster is a paradigm-
independent approach to improve the output quality of wide-coverage MT through automatic sentence
decomposition and subsequent chunk recombination. It includes the design, implementation (Java) and testing of
a chunking algorithm that, based on high-quality linguistic analyses, has the potential to improve current state-
of-the-art MT output.

TransBooster has been shown to improve online freely available MT systems (Mellebeek et al., 2005), EBMT
(Owczarzak et al., 2006b) and SMT (Mellebeek et al., 2006a) systems, as well as being able to operate in a
multi-engine architecture (Mellebeek et al., 2006b).

6.8 MT Evaluation

Recently, more and more developers of MT systems have turned their hand to the problem of designing better
automatic MT evaluation metrics to mirror the improvements seen in system performance. In (Owczarzak et al.,
2006a), we add paraphrases to the BLEU MT evaluation metric (Papineni et al., 2006) to allow for paraphrases
of material contained in the ‘gold standard” human reference translations to boost MT evaluation scores.

6.9 Sign Language MT

Sign languages are the first and preferred languages of the Deaf Community worldwide. As with other minority
languages, they are often poorly resourced (cf. Morrissey & Way, 2006) and in many cases lack political and
social recognition. As with speakers of minority languages, Deaf people are often required to access
documentation or communicate in a language that is not natural to them. In an attempt to alleviate this problem
we are developing an example-based machine translation (EBMT) system (Morrissey & Way, 2005) to allow
Deaf people to access information in the language of their choice. While some research exists on translating
between natural and sign languages, we believe ours is the first attempt to tackle this problem using an EBMT
approach.

Conclusions

In this paper, we have provided an overview of how translation technologies are integrated into teaching and
research at DCU. In a climate where the number of students taking languages at third level is in general decline
globally, the area of translation studies is increasing in popularity due to its practical nature. In particular, it is
our experience that translation technology elements in translator training provide our graduates with not only
immediately relevant professional skills but also more in-depth knowledge of natural language behaviour in the
context of translation. Our experience in SALIS also suggests that MT provides ample scope for research from
humanities perspectives as well as from an interdisciplinary viewpoint.

While there are no current MT courses available in the School of Computing, we have pointed out that modules
which have been taught in the recent past may soon find themselves back on our books if the proposed Dublin
Graduate School in NLP is allowed to run. Despite our current lack of activity in this area at undergraduate level,
we have more than compensated for this by our wide variety of interests in MT research at postgraduate level
and beyond.

In sum, MT and translation technology are alive and well in DCU. As well as teaching students at undergraduate
level, and engaging in cutting-edge postgraduate research, we have a long history of hosting established
researchers over varying periodsin our labs. To this end, we would be keen to hear from prospective researchers
at all levels.
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1. 1left my ticket at home.

2. Where is the opera?

3. Can I develop and print this film?

4. Would you like a facial massage on my back?

5.  Please give me your passport and next person form. Do you have anything to declare?

6. It 's on the second corner.

7. I'd like to ocean view room.

8.  I'll be arriving. | have the bill please.

9. 1'd like onion.

10. What time does boarding?
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MT SUMMIT XI

September 10-14, 2007

Copenhagen Business School, Copenhagen, Denmark

The Eleventh Machine Translation Summit, organized by the European Association for Machine
Translation (EAMT), will be held in Copenhagen, Denmark, 10-14 September 2007.

MT Summit XI will bring together scientists, developers and users of machine translation and other
tools for multilingual processing. Cutting-edge research and demonstrations from leading academic,
business and government organizations will showcase the latest results. During the main conference, MT
Summit XI will have numerous sessions including research papers, reports on users' experiences,
discussions of policy issues, invited talks and panel discussions. Before the main conference, the program
includes two full days of tutorials and workshops. These wide—ranging activities in the machine
translation will allow participants from research, business and government to get together to explore how
to use machine translation technology to conquer language barriers and overcome the digital divide.

The EAMT cordially invites you all -- researchers, developers, providers, users, and observers -- to MT
Summit XI, to contribute to and witness ongoing efforts in developing and using machine translation
technology and tools for translation support.

For more details, please visit the EAMT website: http://www.eamt.org/efp/MTS-1stecall.htm
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