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1. EXECUTIVE SUMMARY

The goal of this deliverable was to showcase the ability to make use of LT-web

metadata for the training of MT system components.

In this Work Package (WP5 Task 5.2), we demonstrate ITS 2.0-tagged localized
content stored in CMSs can be leveraged as parallel text to train new and re-

train pre-existing Machine Translation (MT) engines.

This document is structured as follows:

Motivation Highlight via a workflow diagram the in-house (DCU) MT
engine MaTrEx along with extensions and modifications for translating
ITS 2.0 tagged documents (developed in WP4, cf. D4.1.2)

Task Overview Describe the extension modules (pre-process and post-
process wrapper scripts) which enable training of MaTrEx on ITS 2.0
metadata-tagged parallel content

Web Service Screenshots and webpage link to the metadata-aware MT
training service

ITS 2.0 Data Categories Describe the data (obtained from Cocomore
and Linguaserve) used in MT training experiments and the ITS 2.0 data
categories explored in order to test the metadata-aware MT training
functionality

Conclusions Summarise the findings of this deliverable
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2. MOTIVATION

The DCU MT system MaTrEx (http://www.openmatrex.org/) is a Statistical
Machine Translation (SMT) system developed in-house using the open-source
Moses decoder.

The current functionality of MaTrEx (developed in WP4 Online MT Systems) is
represented by the following workflow:

INPUT
(plaintext |

HTML | XML) SEGMENTER METADATA /
INFO
(PRE PROCESS)

LM

MT SEGMENTS I

M

S5a

) TRANSLATED U

WEIGHTS

Hege

DESEGMENTER
OuTPUT

(plaintext | (PosT PROCESS)
HTML | XML)

Figure 1. Workflow of MaTrEx Translation Module for ITS 2.0 metadata (WP4)
1 Input source language text in any one of the formats

plaintext | ITS2-HTML | ITS2-XML | ITS2-XLIFF
2 SEGMENTER - Pre-Process Module: Parses the ITS 2.0 tagged input
document and generates
a Metadata Wrapper Information {2a}
b Segments to be translated (source language) {2b}
3 DECODER — MT Module: Translates the segments {3a} with the help of
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{3b} SMT modules (Translation Model (TM), Language Model (LM),
Reordering Model (RM), and feature weights)

4 Translated segments are generated (target language), also contains
additional information like MT Confidence scores, etc.

5 DESEGMENTER — Post-Process Module: Takes as input the {5a}
MetaData Wrapper Info (from 2a) and the {5b} translated segments
(from 4) to merge and concatenate into one document

6 Output target language text in the same format as input

plaintext | ITS2-HTML | ITS2-XML | ITS2-XLIFF

The MaTrEx MT Engine (online interface at http://srv-cngl.computing.deu.ie/miwit/) takes

as input segments or a document of segments in source language (wrapped in
ITS 2.0 metadata), parses it to extract text to be translated, feeds the plain text
to the MaTrEx decoder for translation, merges the ITS 2.0 metadata with the
translated content, and generates the translated segment or document of
segments in target language (wrapped in ITS 2.0 metadata).

Thus the DCU MaTrEx MT system (Figure 1, developed and tested in WP4
Online MT Systems demo-ed with Linguaserve & Lucy Software [Deliverable
D4.1.2]) is currently capable of translating an ITS 2.0-tagged document with
the help of pre-processing and post-processing wrapper scripts.

In this task (WP5 Task 5.2), we seek to investigate whether the metadata
contained in the IT 2.0 tagged documents can be utilised to train some of the
MT system components like the translation model and the language model.

D5.2 6
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3. TASK OVERVIEW

The key idea behind ITS 2.0-aware MT training is to take as input corpora of ITS
2.0-tagged documents in both source and target languages (in the simplest
scenario, sentence-aligned parallel content). The pre-process module
(Segmenter) parses these to extract the text from ITS 2.0 metadata, and uses it
re-train a pre-existing SMT system (generate new translation models (TMs),
reordering models (RMs) and language models (LMs)). Thus MT components /
models are trained on ITS 2.0-aware parallel content.

ITS2.0-TAGGED INPUT CORPORA

TARGET (plaintext
| HTML | XML)

SOURCE (plaintext
| HTML | XML)

—

SEGMENTER

M

(PRE PROCESS)

M ' SOURCE —u "~ TARGET U

SEGM SEGM -

MATREX __RE-TRAINER

4 ¢

WEIGHTS

geee

Figure 2. Workflow of MaTrEx Re-Training Module for ITS 2.0 metadata (WP5)

O
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The workflow (illustrated in Figure 2) is as follows:

1 Input corpora (sentence-aligned parallel content) in one of the formats:

plaintext | ITS2-HTML | ITS2-XML | ITS2-XLIFF
a Contentin Source Language
b Contentin Target Language

2 SEGMENTER - Pre-Process Module: Parses the ITS 2.0 tagged input
corpora (both source and target) and extracts [some of the parsing
capabilities has already been developed as part of the work for WP4]

a Segments in source language ( {2a}
b Corresponding Segments in target language {2b}

3 RETRAINER — Main Module: Processes the bilingual segments {3a} to
generate new training data to augment pre-existing {3b} SMT models
(Translation Model (TM), Language Model (LM), Reordering Model (RM),
and feature weights)

4 Retrained SMT models ((Translation Model (TM), Language Model (LM),
Reordering Model (RM), and feature weights) are produced and replace
the old versions.

Previously, the MaTrEx engine was configured to receive only plain text, for
both training and testing, and to run in batch mode, rather than for on-the-fly
instant translation. To make the MT system ITS2.0-aware, a number of
modifications were made to the engine (highlighted in Figure 1).

A large proportion of the modifications that are required to enable ITS 2.0
compliant training have also been required as part of the work in WP4
(Deliverable D4.1.2). In order to correctly recognise and process ITS 2.0
metadata, we have created additional ITS 2.0 specific processing modules,
implemented in PERL. The main internal functionality has been left unchanged.

As part of WP5, we offer a new service in addition to the MaTrEx Translation
web service: MaTrEx Training / Retraining web service. The system takes as
input ITS 2.0-tagged parallel content (corresponding data files in the source
and target language) and retrains the MT components with the help of the pre-
processor scripts used by MaTrEx Decoder.

D5.2 8
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4. LINK TO WEB SERVICE

The MaTrEx MT system for LT-Web project can be accessed via a web service
located at http://srv-cngl.computing.dcu.ie/mlwlt/

i Lo o
¢ ||B- Geogle PR ¥
o
MLWLT Soaplab Web Services at DCU 8
[Soaplab version: 2.3.1, build: Mon Jun 17 12:06:28 IST 2013]
Category Service name Description
Classic
helloworld (wsoL) Classic greeting from the beginning of the UNIX epoch
Graphics
dot (wsbL) Draw directed graphs as hierarchies 3
Miwlt
train_mt (wspL) Trains a phrase-based transiation model using paraliel corpora
translate_main (WSDL) Transiates between English and Spanish using Moses trained on Europart.
translate_main_dev (wsbL) Transiates in the following directions EnZFr Fr2En En2Es Es2En De2Fr using MaTrEx trained on Europari.
Plugins
alloutputtypes_plugin (wsoL) Showing how & plugin can create all kinds of outputs
helloworld_plugin (wsoL) Classic greeting irom the beginning of the UNIX epoch
Simple I
helloworld (wsoL) Classic greeting from the beginning of the UNIX epoch
Testing
alloutputtypes_plugin (wspL) Showing how a plugin can create all kinds of outputs
binaries (wsoL) Dealing with binary data
files (wsoL) Copying and merging files to standard output il

The specific web service for training MT components (translation model) is
named train_mt and can be accessed by clicking on the link under Mlwlt as
shown below
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Service name

helloworld (wspL)

Graphics

dot (wsot)
Miwit

train_mt (wsbL)

[ Runsenice

Inputs
sourceCorpus
No file selected
sourcelanguage
targetCorpus

e o R

< ~ Google

MLWLT Soaplab Web Services at DCU

[Soapleb version: 2.2.1, buid: Mon Jun 17 12:06:28 IST 2013]
Description
Classic greeting from the beginning of the UNIX epoch
Draw directed graphs as hierarchies

Trains a phrase-based transiation model using parallel corpora

Report

© astrt

o, diectdats
© or focal fie

© astr

Upload the source language file (source_corpus) and target language file
(target_corpus). Type in the code for the source language and target language
name (For example, de for German, and fr for French). Then, click on Run
Service to initiate training as shown below

[ Fireos | Soaplah Web Services at DCU

& | @ srv-cnglcomputing.deusie/mibwk

uuL wauLy

Miwlt

train_mt (wsbL)

1 [ Runsemice

Inputs

german.xhtml

sourcelanguage de

targetCorpus

frenchxhim|

targetianguage fr

Resetfields

translate_main (wsoL)

translate_main_dev (wsboL)
Plugins

alloutputtypes_plugin (wsoL)

& ||B-~ Google

Trains a phrase-based translation model using parallel corpora

Report

© asuR

= direct data|
©) or focal fie.

) asLRL

o drectants
@ or focal fie

Translates between English and Spanish using Moses trained on Europarl,

Transiates in the following directions En2Fr Fr2En En2Es Es2En De2Fr using MaTrEx traimed on Europari.

Showing how a plugin can create all kinds of outputs

mn
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The Segmenter and Retrainer Modules described in Section 3 run in the
background and output the retrained translation model (accessed by clicking
on the output link). A sample output is shown below (The | || is a field
separator for each line consisting of source_language_phrase, target_language
phrase, sequence of 5 probabilities encapsulating Translation Model features)

— -
MLWLT Soaplsb Web Services at DCU_ | (| hitpi/fsrv-cngl.c..esultName=output X b - i -4 [ - E=RloRt>

20,13f51d3181,_7fd5&resultMame=outpy & | B~ Google Pl B~ ¥+ @

srv-cngl.computing.dew.ie/mlwlt/result jsplserviceNames=mwit.train_mt&jobld=[mlwit.train_mt]33

(4. 11 da [[] 11112.718
, Verkaufsleiter ||| , responsable des ventes ||| 1 0.373206 1 0.031746 2.718 F|
, die [[] , 11l 0.111111 0.0287081 1 0.857143 2.718 L&
, wie sich auch Festsilikon ||| , comment transformer ||| 1 0.0250464 1 0.385714 2.718
, wie sich dieses Potenzial ||| comment augmenter ce potentiel. ||| 0.5 0.00322234 1 0.0375 2.718
, Wie sich dieses ||| comment augmenter ce ||| 0.5 0.00322234 1 0.0375 2.718
, wie sich ||| , comment ||| 1 0.100186 0.5 0.514288 2.718
, wie sich ||| comment ||| 0.2 0.00483351 0.5 0.6 2.718
. 111+ 111 0.666667 0.545454 1 0.857143 2.718
—Fachvortrags am Tagungsmittwoch (4. ||| le mercredi du congrés (4 ||| 1 0.142857 0.5 0.666667 2.718
-Fachvortrags am Tagungsmittwoch (4. ||| le mercredi du congrés ||| 1 0.142857 0.5 0.666667 2.718
—Fachvortrags am ||| le mercredi ||| 1 0.142857 1 0.666667 2.718
—Fachvortrags ||| mercredi ||] 1 1 1 1 2.718
. |ll . Avec trois machines ||| 1 0.75 1 0.003%30625 2.718

I11 - 111 11112.718
/Deutschland. ||| / Bllemagne. ||| 1 0.666667 1 0.25 2.718
/Tachechien, wird die ||| / Républigue tchégue, la machine ||| 1 0.115741 1 0.0182037 2.718
/Tachechien, ||| tchéque, [|] 1 1 1 1 2.718
/Oaterreich. ||| / Aucriche. ||| 1 0.666667 1 0.25 2.
/Baterreich. . ||| / Rutriche. « ||| 1 0.666667 1 O.
17 Uhr im ||| dans la salle ||] 1 0.5 1 0.5 2.718
17 Uhr ||| la salle ||| 1 11 1 2.718
17 ||| salle ||| 1111 2.718
bis 5. ||l , du2 au 5 ||| 1 0.259259 0.5 0.00986192 2.718
bis 5. ||| du 2 au 5 ||| 1 0.259259 0.5 0.833333 2.718
fach Stirnwanddichtungen ||| 1la ||| 0.047618 0.00125313 1 1 2.718
-fach Stirnwanddichtungen - steht das ||| la ||| 0.047619 4.56748e-08
8
£

718
25 2.718

~

[
9

o
-1
I
o

ach Stirnwanddichtungen — steht ||| la ||| 0.047619 1.735642-08 1 1
ach Stirnwanddichtungen — ||| la ||| 0.047619 6.59543e-05 1 1 2.718
g-fach ||] la ||| 0.047619 0.047619 1 1 2.718

<term translation="ITSXLATE">ITSXLATE</term> ||| <term translation="ITSXLATE">ITSXLATE</term> [|] 1 1 1 1 2.718

<term ||| <term ||| 11 1 1 2.718

Ansteuerung von Verschlussdisen von Kaltkanalsystemen ||| de liguide de refroidissement. ||| 0.5 0.0277778 0.5 0.5825 2.718

Ansteuerung von Verschlussdiisen von Kaltkanalsystemen ||| inférieure de liquide de refroidissement. ||| 0.5 0.0277778 0.5 0.5625 2.718

Anateuerung von Verachluasdiisen von ||| de liquide de refroidissement. ||| 0.5 0.0277778 0.5 0.5625 2.718

Ansteuerung von Verschlussdisen von ||| inférieure de liguide de refroidissement. ||| 0.5 0.0277778 0.5 0.5625 2.718

Ansteuerung von Verschlussdisen ||| liquide de refroidissement. ||| 1 0.166667 1 0.75 2.718

Ansteuerung von ||| de refroidissement. ||| 1 0.168867 1 0.75 2.718

Ansteuerung ||| refroidissement. ||| 1 1 1 1 2.718

Entrieb ||| aqui ||| 0.25 0.333333 1 1 2.718

Antriebssystems ||| actif que ||| 1 1 0.166687 0.0177515 2.718

Antriebssystems ||| actif ||| 1 1 0.166667 1 2.718

Antriebssystems ||| l'entrainement n'est actif que ||| 1 1 0.166687 1.24307e-06 2.718 -

D omomomom

In the next section (Section 5), we describe a set of experiments performed
using this training web service.

D5.2 1
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5.1TS 2.0 DATA CATEGORIES IN MT TRAINING

For Task 5.2, Metadata-aware MT Training, the most relevant ITS 2.0 data
categories are:

e Translate Selection of segments which are not to be translated

e Terminology Selection of segments whose translations are specified (e.g.
named entities or linking to a dictionary)

e Domain Selection of segments belonging to a different domain from the
default setting implying a different translation / language model

e Language Information Selection of segments belonging to a different
language from the default setting implying a different translation /
language model

We demonstrate training of translation models on:

e Spanish-English data obtained from Linguaserve generated as part of
WP4; 120 documents spanning 100,000 words; domain: economics and
tax

e German- French data obtained from Cocomore, generated as part of the
Drupal MT training module developed in Task 5.1; 140 documents
spanning 87,000 words; domain: technical documentation

For WP4, we developed both Spanish-English and French-English baseline MT
systems, making use of freely available resources (European Parliamentary
Proceedings available at http://www.statmt.org/europarl/) . As per the DoW,

these systems were set to be used in WP5 as well as in WP4, as the back-end*
systems for the online MT showcase. However, we were unable to procure
French-English content tagged with ITS 2.0 metadata. Instead, we acquired
German-French content generated by Cocomore as part of Task 5.1

Based on Cocomore’s real-world usage, we built an additional German-French
baseline system. We then used ITS2.0 training material for German-French to

iteratively tune this baseline system based on the ITS2.0 metadata. Facilitating
this language pair was not originally envisaged in the DoW, but we have made

! Owing to the relatively small size of available parallel content which is ITS 2.0 tagged, we build baseline
systems on large amounts of non-ITS 2.0 data (approximately 50 million words) and then supplement these
back-end systems with ITS 2.0 tagged content

D5.2 12


http://www.statmt.org/europarl/

m LT

MultilingualWeb-LT

the decision to do so in order to support the real-world use-case for the CMS
providers.

We implemented two versions of the metadata-aware MT Training module:

e Passive Training (Version 1) Retrains models by processing out the
metadata tags. Demonstrates compatibility of MaTrEx system with
parallel content tagged with ITS 2.0 metadata

e Active Training (Version 2) Retrains models by using metadata
information (E.g. terms marked as do-not-translate) to force the
translation of terms in the training phase. Demonstrates application of
metadata information in training and contrasts with baseline system
(version 1).

The Passive Training module differs from the baseline training functionality in
only that the engine can now parse ITS 2.0 tagged parallel content and hence is
metadata-aware. This allows retraining of MT systems on ITS 2.0 content
(generated by other partners in WP4 and WP5 Task 5.1).

The Active Training module is the novel contribution of this deliverable
wherein we experiment on leveraging ITS 2.0 metadata in the training phases
of the SMT process. Our experiments focuses on the ITS 2.0 data category
translate. The MT engine is forced to acknowledge the terms marked as “do
not translate” instead of relying on letting the probabilities chose a translation.
This results in consistent translation of do-not-translate terms across the entire
corpus.

Procedure for Active Training

Take as input source and target documents tagged with ITS 2.0
Extract translatable segments from both source and target sides
Use Preprocess (Segmenter) scripts outlined in Section 3

P wNPR

Run Term Substitution Algorithm for <translate> segments, i.e. replace
do-not-translate terms with unique IDs across both source and target
sides of the corpus

5. Run MT Training Scripts to re-train translation, language models

6. Revert the unique IDs to the original forms

D5.2 13
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7. Translate documents and compare with baseline system performance

Usually in a SMT system, the translation model consists of multiple translations
for each word / phrase with varying probabilities. The purpose of the Term
Substitution Algorithm is to force the MT engine to only store one specific
translation (with probability 1.0) for any term which is marked as do-not-
translate. This results in as much as a 3% absolute improvement over the
baseline system in terms of MT accuracy. An added benefit is the consistency
in translation across the entire corpus.

Note that although we only experimented on the translate data category, the
scripts are generic and can be implemented to leverage information from
other data categories like terminology, domain, etc.

D5.2 14
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6. CONCLUSIONS

We have demonstrated that it is possible and potentially useful to train MT
translation and language models on ITS 2.0-tagged documents. The main
benefit of this feature is the added consistency in translation of frequently
occurring terms (encapsulated by the ITS 2.0 data categories Translate and
Terminology) of multiple documents in a localization cycle.
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