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Introduction

The advent of the Web revolutionized the way in which content is manipulated and
delivered. As a result, digital content in various languages has become widely available on
the Internet and its sheer volume and language diversity have presented an oppoffamity
embracing new methods and tools for content creation and distribution. Although significant
improvements have been made lately in the field of web content management, there is still
a growing demand for online content services that incorporate langdiged technology.
Mechanisms such as automatic annotation of important words, phrases and names, text
summarization and categorization, and compusided translation could facilitate the
process of manipulating heterogeneous multilingual content as ag&lenhance endser
experience by allowing for better content navigation. This project unifies such mechanisms
in a common software platform called ATLAS and builds three separate solutions around this
platform.

The project solutions

i-Librariang the intelligent content assistant service

The first solutionj-Librarian is a wekbased content assistant service, which allows users
not only to store, organize and publish their personal works but also to locate similar
documents in different languages and ébtain easily the most essential texts from large
collections of unfamiliar documents or search engine results.

i-Librarianis a webbased content assistant service, which encourages visitors to register and
get a personal workspace where they can stosbare and publish various types of
documents and have them automatically categorized into appropriate subject categories,
summarized and annotated with important words, phrases and names. Advanced language
based technology is implemented to help usersilgasavigate between and access both
their personal works and unfamiliar documents. After processing a large collection of
unfamiliar textsi-Librariandisplays short summaries and extracted concepts that enable
users to easily decide which documents arertiv reading and which could be discarded.
Furthermorei-Librarianinterlinks all user documents based on the extracted phrases, words
and names, and thus improves significantly content navigation. Finally, the service helps
users with no previous experiee to publish their own content using the power of a modern
content management system but without struggling with the inherent complexity of such
systems. The features @dibrarianwill be initially available in seven language&nglish,
German, Bulgaan, Croatian, Greek, Polish and Romanian. However, as more languages
could be easily integrated in the service, the consortium will explore several options to
secure the necessary funding after the end of the project for supporting all other major
Europea languages.
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i-Librarian 3
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Some of the main characteristicsidfibrarianare summarized below:

7 i-Librarianoffers multilingual fultext search inside personal or shared documents.

7 i-Librarianprovides multilingual similarity search, which enables users to easily
locate both personal and shared similar documents in different languages.

1 i-Librarianimplements powerful instruments for computeided translation,
automatic content categorization, summarization, and annotation of important
words, phrases and names.

1 Uses can rate the quality of automatic translations and improve them, which would
help the consortium to build better translation models for future use.

T Users can publish heterogeneous multilingual content on a personal web site hosted
by i-Librarianor on exsting web sites and portals.

1 Users can freely annotate documents in their personal workspace and search
through the annotations (possibly in different languages) shared by other users in
order to find documents of interest.

{1 i-Librarianis accessible frora browser or mobile devices such as iPhone.

T i-Librarianincludes a mechanism for reporting and removing of materials that
violate copyright laws.

i-Publisherg the online web content management solution

i-Publisheris a novel softwar@asa-service solutia for web content management, which
allows both small and large organizations to deploy and manage multilingual web sites
without spending time and efforts for installing and maintaining a content management
system. This service assists organizationstiiereng, unifying, and packaging
heterogeneous pieces of content, and dynamically rendering them on multiple webisites.
Publisherfosters collaboration in content creation by enabling authors, editors, and other
contributors to work together. It also &litates the process by automatically categorizing,
summarizing, and tagging the newly created content. Furthermore, web sites may be built
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with i-Publishemwith a pointand-click graphical user interface by people with different
expertise but no programing experience, publishers, information designers and graphic
designers. The service leverages the full benefits of the ATLAS platform and becomes an
ideal choice for promoting any type of organization on the Wdtublishewill be available

free of cos$ for non-commercial use in order to promote web standards and encourage
language diversity in content creation. Different subscription plans will be available to those
who desire more storage space and customer support, or who would like toRugdishe

for commercial purposes.
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i-Publisher characteristics :

1 i-Publisheris wellsuited to both small and large organizations as it is designed with
scalability in mind, i.e. if an organization needs to handle more content and users,
additional servers wilhelp address these needs and provide the desired results in
terms of performance.

1 i-Publisheimproves content navigation by dynamically interlinking content items
based on extracted important words, phrases and names.

1 i-Publishemwitilizes a flexible useaccess rights system comparable to that of a
modern server operating systegsecurity policies may be set for groups and
specific users as well as for specific content items or even content item properties.

1 i-Publisheimplements an industrial strengthevsioning system, which supports the
versioning of structured content rather than the simple tésesed versioning found
in most existing solutions.
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1 i-Publisherallows content to be mass exported to or imported from file systems,
databases or file servers.

1 Web sites created withPublisheroffer to endusers multilingual fultext and
similarity search as well as clustered, summarized and annotated content.

Summary description of project objectives

The consortium will adjust and integrate several existiofjware components, assembling a
platform for multilingual web content management called ATLAS, and a visualization layer
called iPublisher, which adds to the platform a powerful wieéised pointand-click tool for
building, reusing and managing multdural contentdriven web sites. An instance of
i-Publisher will be made publicly available as an online servigeblisher will also be used

to build two thematic contendriven web siteg i-Librarianand EUDocLib.

The ATLAS project aims to meet thedwaiing objectives:

6 Software platform and services, demonstrating the latest achievements in the field
of multilingual web content management and addressing the needs of individuals
and organizations for easier web site building and content publishing.

o Liai®n with the Europeana and EuroMatrix Plus initiatives in order to foster
language diversity in content creation and distribution

6 Interoperability by conforming to a number of widely recognized web, natural
language processing, and content management steafgla

6 Sustainable management format to ensure the progress of the project

& Mechanisms and procedures that enable and simplify the addition of new languages
to the ATLAS platform, thus targeting all major European languages after the
successful completion ohé project.

Major achievements uth regard to the management objectives:
A management and coordination framework was established to ensure the smooth progress
of the project.

1 The consortium agreed on a process through which to monitor the allocation and
distribution of project resources, as well as to control the quality and timely delivery
of project deliverables.

1 Seven project meetings were organized (the Jafikand two WP meetings)A
common understanding of the project goals was gradually achievedhese
meetings. Furthermore, the consortium was able to smoothly define the next steps
needed in order to achieve the objectives for the next period.

1 Channels ensuring the good management and technical communication were
established.
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)l

The first periodic rport covering month one through month six of the project was
prepared and submitted to the EC.

Achievements in terms of the technical objectives set for the project:

WP 2

T

=a =

A set of use cases to be used by user groups to evaluate the ATLAS platform and

online services was prepared.

A specification of the linguistic framework for the language tools to be integrated

into the ATLAS platform was drafted, agreed upon and finalized.

i-Publisher visualization layewas built and integrated into ATLAS CMS and two on

line service$-Librarianand EUDocLib were built witiPiublisher.

i-Publisherwas deployed as an online servicenétp://i -publisher.atlasproject.eu

i-Librarianand EUDocLib online servicesre deployedat: http:// i-Librarianevy,

http://eudoclib.atlasproject.eu

i-Publisher Simple Modevas built and integrated into ATLAS CMS. The simplified

layer of tPublisher provides axperienced users with readp-be-used thematic

web sites and themes.

Improvements in the linguistic platform were dog& new noun phrase extractor

was implemented together with new name entity extractor for English. In addition, a

new functionality toshow the processing status was implemented and as a result

the user gets intermediate feedback from language processing framework

Improvements of usability ofRublisher and-Librariang export/import and reuse of

a web site was implemented; content clagng, archive upload and asynchronous

widget reload, major performance and stability improvements; improved workflow

of the process of invitation and user registration.

ATLAS was extended to track and aggregate the activity of its users in order to check

if and for how long the users evaluating ATLAS fulfill the exercises. Furthermore,

technical monitors have been integrated in ATLAS in order to measure the

performance and to identify potential bottlenecks in the system.

The new import tool in ATLAS supisoimport of data stored in other content

repositories though OAPMH ORE standard format.

The user guides ofRublisher Advanced Mode amdlibrarianare accessiblet:
http://www.atlasproject.eu/atlas/documentation/simple/getting_to_know_

the_atlas_simple_mode_interface

http://i -publisher.atlasproject.ewdtlas/documentation/advanced/interface

The technical documentation of the three services is accessible at:

http://www.atlasproject.eu/atlas/documentation/tech/intro

i-Librarian extemion made possible the internal evaluation of ATLAS on corpus
containing 186 manually annotated documents. The evaluation results can be
accessed at: http://www:Librarian.eu/ilib/tLibrarian/eval_list using the following
user account: usernameval@-Librarianeu, password: eval1234

Regression test modulea strategy for regression tests was built as a result of the
reviewer recommendations. It was followed by the implementation of a regression
test module.

An integration module for one of the most popular opsource content
management system Alfresco was done. The module provides the linguistic
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WP 3

WP 4

WP 5

=a =4 =

annotations in XML and/or JSON format; the annotations are parsed by the
implemented Alfresco extensions.

The exsting categorisation engine was extended to support several algorithms,
namely Relative Entropy, Naive Bayesian, and Eestired Centroid. Three
dimension reduction techniques were implementetbestN (by tfidf), prune (below
and above) and Chi2. Fhgrmore, the engine now supports combining of different
classifiers which results in better predictive performance.

A new classification tool was implemented in ATLAS and integratedilimarian.
The clustering tool organises the documents into groupd aan be used as an
alternative to the classification tools based on model building

Standalone evaluation tools for finding the optimal model settings was
implemented. Using the tool we achieved results above the stéte-art
reported figures on the Reers-21578 corpus.

Using the categorization tool we found the optimal parameters of the classification
models in4Librarian in all project languages.

A new approach to categorise content by using metrics to measure the similarity
between content items ath category vectors was implemented and applied in the
demo services.

Existing linguistic software components, representing kmsted language
processing tools available for all project languages, have been adapted to conform
to a number of widelyrecognized standards, making them technically and
linguistically interoperable, and further developed to satisfy high requirements of
the project quality and performance.

Language processing chains (LPCs) for text annotation (a separate processing chain
for each target language) have been implemented and integrated into the
multilingual Web content management platform (ATLAS) and successfully used in
several thematic contentlriven websites (includingi-Librarian, EUDocLib or
PLDocLib).

All expected functioalities of the LPCs (segmentation, tokenization, lemmatization,
extraction of important noun phrases, named entities as well as providing linguistic
annotation for highetlevel functions, such as categorization, summarization or
machine translation) havieeen successfully delivered.

All LPCs demonstrated the latest achievements in the field of natural language
procesing for each project language.

LPCs have been produced and evaluated using standard software engineering
procedures (including muitevel \alidation, regression tests, documentation,
performance improvements etc.) ensuring their high quality and suitability $age

in production environments.

The flexible, UIMAbased linguistic architecture enables easy extension of the
framework with newanguages.

Update of RARE, an anaphora resolution framework (by UAIC).

/| 2yaiGNHz0GA2y 2F w!woQa t20FftATIGAR2Y TAfSA
Acquisition of resources used in the training of the summarisation modules (for all
languages, bylbpartners).
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1 Development of a Multilingual Sentence Segmentation module incorporating 4
components (by UAIC):

A a Training Module;

A a Segmenter Module;

A an Evaluation Module;

A a Calibration System.

Training of the Sentence Segmentation models (for all langydgeall partners).

Development of the Multilingual Discourse Parser (by UAIC).

Development of the Discourse Parser Calibration System (by UAIC).

Development of the MarkersEditor, a graphical interface helping to visualise and

edit the markers used by thdiscourse parser (by UAIC).

1 Development of the DrawTrees, a graphical interface for handy visualisation of the
computed discourse trees (by UAIC).

f 2NRAGAY3T 2F GKS atF NIYySNRa YIlydzZt F2N odzAf RA
Anechitei and Eugen Ignat (@Al

1 Acquisition of the resources used in the evaluation phase of the summarisation
chain (by all partners).

1 Integration of UIMA compatible LPCs with the summarisation modules (for all
languages, by TETRACOM, UAIC and partners).

1 Integration of 6 languagepecific summarisation chains in UIMA (by TETRACOM, in
close correlation with UAIC and partners).

1 Complete beginningo-end tests of the integrated chains and comparison against
the manually annotated files (by partners, actively interacting with UAIC and
TEHRACOM).

1 Comparison against stataf-the-art achievements, described in the deliverable D5.1

(by UAIC, TETRACOM, ATLANTIS and partners).

Integration of the summarisation chains in the ATLAS applications (by TETRACOM).

Solving the errors reported by partreeand ATLANTIS (by UAIC and TETRACOM,

assisted by partners).

1 Writing of a detailed documentation describing the summarisation chain, in the
form ofadeliverable (D5.1) and a paper (Anechitei et al., 2013) submitted for
publication as a chapter of a Spyar Verlag volume (by UAIC and partners).

WP 6

=A =4 =4 =4

=a =

Machine Translation

The development of a machine translation engine for the ATLAS system faced following
challenges:

1 15 language pairs (EBIG, ENDE, ENEL, ENPL, ENRO, B&E, BE&EL, B&L, B&RO,
DEEL, DFPL, DRRO, EPL, EIRO, PIRO). With exception of the language pairs
involving English for all other there are very limited training resources, or existent
opensource rulebased systems

1 Opendomain setting: there is na-priori limitation on the domairof documents
which can be uploaded in the ATLAS CMfBought the classification module a
domain is assigned to each documeand the system searches if a tailored
translationdomain is attached to this domain.

Thus the development of the translation éng involved following steps:
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1 Documentation of existent training resource fort the involved language pairs and
selection of those resources which ensure a homegeis behaviour of the system
across language pairs

1 Documentation of different parameters inw@d in opersource machine translation
systems and selection of best setting

1 Development of an exampleased machine translation system for handling domains

in which patternexpressions are quite frequent

Setup of a methodology for domain adaptation

Collection of small domain corpora to be used for domain adaptation for all domains

and all language pairs. Given the large number of corpora and the unavailability of

resources for some language pairs we had to develop a methodology for automatic
collection ofcorpus material

1 Training of language and translation models for all language pairs and all domains.
These models are all compatible with the EUROMatrix Plus environment.

1 An automatic evaluation (BLEU measure) was performed for all trained models. For

selected models we performed also a human evaluation of-translated lexical

= =

Crosslingual Retrieval

The implementation of a crosslingual search engine into the AFY#&m faced also
following challenges:

1 Given the large number of languages and the varétgocuments which may be
uploaded to the ATLAS CMS, a simple search based orndaxiwould have been
inefficient

1 pure semantic search approach with an ontology as backbone is also impossible to
be implemented given the opetdomain setting

Given theabovementioned restrictions we choose a middlay solution based on the RDF
index principle of the Semantic web, but avoiding the involvement of domain specific

ontologies.
Followingsteps were followed during the development of the engine

9 Definition ofan interface between the crodggual search engine and the atlas
system. This interface collects all information from the ATLAS objects, which have to
be indexed. The interface was X{grialized

1 Automatic generation of an RDitlex based on the informadn collected in Step 1

1 Adaptation of the NEBULA 5 Framework developed at the University of Hamburg, in
order to ensure the generation of the Index Database and the dynamic document
search.

9 The crosdingual engine was consequently tested in both monolaigand

multilingual environment.
WP 7

The scope of WP7 encompassed two majasaxf work, namely user acceptance evaluation
and technical evaluation and testing. The major project achievements in each one of them is
outlined below:

User Acceptance evalition
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91 Detailed methodology in order to organise and conduct the user evaluation:
methodological approach to the different evaluation challenges, approach for
processing of the results, user types and groups, methodology and timing of their
involvement, loal user groups and Living Labs involvement, etc.

T 9adGlroftAaKSR | LAt 2 (-CoptdnDang/ el A p NIVNEE& todzf G A€ Ay 3
leverage the effectiveness of our user evaluation activities and strengthen the user
involvement in the projectMLeCelachevements include:

V Training and Testing Seminaridfibrarianservice;
V Evaluation workshop on thieLibrarianservice;
V Two feedback workshops on the full versiong-bibrarianand iPublisher;
V' One workshop to test and evaluate th@ublisher AdvanceMode;
V Four testing and evaluation workshops idnbrarianand +Publisher.
9 Definition of 4 types of user groups and a Living Lab user group:

UGL1: students and scholars

UG2: authors, scientists, researchers

UG3: Internet users with moderate WEB experience

UG4: digital content and content publishing professionals (WEB designers,
editors, publishers, lawyers, etc.)

V LL: professionals, members of theCelLiving Lab.

9 Detailed usecase scenarios and exercises for each one of the 4+1 defined user
groups, incluthg objectives per scenario and the relevant system features under
evaluation, mandatory and optional steps, etc.

<<<<

i Statistical framework for collecting and analysing the user feedback, including
statistical indicators and measures to be used, and relevaesholds.

1 Online questionnaires for each user group type.

1 Conducted 3 user evaluation rounds, each round having different objectives and
user involvement:

1. First round: a small number of focus group members (along with ATLAS
project members) evaluated arited set of functionalities oi-Librarian i -
Publisher and EUDocLib in Esigl Took place during Januayyarch 2011.
User participation: 33

2. Second round: evaluation ofLibrarian i-Publisher and EUDocLib first
complete production versns. Took mce during Januarg March 2012.
User participation: 131.

3. Third round: evaluation of the final version of the public services and the
ATLAS software with all planned functionalities available in all partner
languages. Took place during November December 2012. User
participation: 139.

www.atlasproject.eu Pagel0/
129



Final report

Satisfaction from ATLAS services
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Technical evaluation and test

91 Detailed testing methodology: what is to be tested, what is the scope with respect

ing

to individual components and indicators, etc.

1 Scenarios, testing steps and conditions for failanel success, testing corpora, etc.
for the integration and regression testing of the whole platform and its main

components (see testing reference diagram below).
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1 Results from the testing of the ATLAS platform, at the level of isolated components,
at the level of integrated platform, and after each new deployment (i.e. regression
testing).

01.02.2013
AN 10:18

Overall results

1 Results from assessing the level of ATLAS application specifications fulfilment,
including the assessment results for its two main applicatioAsibfarian i
Publsher).

91 Collection of documents (corpora) used for both testing and technical evaluation.

1 Methodology used for the technical evaluation of the platform components,
including test cases and scenarios for each main component and respective technical
indicatass.

1 Results from the technical evaluation of each main component, including
comparative assessment resutfsvhere this was applicable.
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summarizer
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oTS Precision (H 0,16 0,190,241 0,27 0,19| 0,29 0,22
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summarizer Recall (H 0,18 0,25]0,25|0,22( 0,24| 0,22] 0,18
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We performed automatic evaluation of the machine translation modules through t&s BL
measure. Acomparison with GOLD standard is not appropriate, as the only existent GOLD
standard refers to training and test data from the ACQUdEmunautaire, while the ATLAS
systemperformed domain adaptation on 13 domains.

Major achievements on dissemination agities

WP 8

T

=A =4 =8 =9

ATLAS projeatebsite was created withRublisherhttp://i -
publisher.atlasproject.eyhttp://atlasproject.eu/

The Atlas servicesi-Publisher and thdrguistic platform Asset have their web sites:
http://i -publisher.atlasproject.eyhttp://atlasproject.eu/atlas/asset

A new vision of the project and iteiwices is applied to the dissemination materials
and services websites. New brochures f8ublisherj-Librarianand Atlas project
were designed and printed

31 articles and papers, published in scientific and technical journals and
conference proceedirgto the Research Community and 10 other publications in
online media and etc.

10 posters, introduced at conferences and exhibitions for better presentation of
the developed services, used technologies, present and further benefits, and
widening the scopef the potential users.

Development of 12 demonstration cases for potential customers

Developed Sustainability strategy to be applied after the project end.

Partners’ exploitation plans for further use of the ATLAS results

Interaction with Research Commiwilinguists, computational linguists, NLP
engineers, IT scientists, key players in Language Resources and Technologies and
representatives of social sciences and humanities, students and researchers)
through:

- Coorganisation of large dissemination eveqtSonference
"Crosslingual language technology in service of a multilingual integrated
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Europe" , May 2012, Hamburg and CESAR NNEITARoad show 2012, Sofia,
Bulgaria

- hNBFYAalrGA2yY 2F e[ ! { 22N)]akKz2L) aLyGS3an
andtoolsinWeblJLJX A Ol A2y & 2Nl aK2LX sz {SLWGSYoOSN

- Demonstration of the ATLAS services in posters and demos at scientific
conferences

- Conducting 13 university seminars in partner institutiomsh students
and researchers

- Presentation and demonstrations &TLAS achievements at University
of Buenos Aires, University of Cordoba, Argentina and University of
Santiago, Santiago de Chile, November 2012

1 Interaction with Developers and Users Community (IT experts, media, publishers,
librarians, business users, gtthrough:

- Organisation of 8 evaluation workshops with 112 users carried out in
the Living Lab

- Collected feedback from users and experts, available on the LL website

- 38 user suggestions, collected though the LL website

- 7 major ATLAS events organisedhivitLiving Lab for users and customers

- 6 pilot experiments carried within the Living Lab

- 6 feedback from prototype testing

1 Interaction with potential customers through conducting meetings and building a
special demonstration service targeted at the potahtiustomers:

- Multilingual technologies department at World Health Organisation at IKS
Workshop "Semantic Enterprise Technologies in Action", June, Salzburg and
presentation of the demo service in Geneva office of the WHO, October 2012,
http://asset.atlasproject.eu/who

- Education Unit for use case for using linguistic technologies for multilingual data
pools, September 2012itp://unesco.atlasproject.eu/

- Department in Journalism, Sofia University and a meeting with a political
observer from Bulgarian National Televisittip:/newsdemo.atlasproject.eu/

- A Living Lab activity: a response to an-aisér request for showm similar video
objects for the Bulgarian National Televisiditp://videodemo.atlasproject.eu/

- M3 Communications Group, Inc. A Hill+Knowlton Strategies Affiliate,
www.m3lg.com http://mediaimage.tetracom.com/

- Foundation "Educational programmegittp://textmatch.eu/

- Exploitation event targeting representatives of Enterprise Community in
Noveamber 2012. Live presentation and demonstration of the 2 ATLAS selivices (
Librarianand +Publisher) in particular business cases were presented to the
Hellenic Mobile Cluster, Athens Technical University, Greek Public Properties
Company (ETAD) and bigvatie corporate groups.

- Presentation of ATLAS and discussion for possible commercial exploitation with
European entrepreneurs and international investors during EUREKA Venture
Forum, in October, Istanbul, Turkey

- Discussions on funding opportunities for n@nline services based on specific
ATLAS results-Fublisher, automatic multilingual summarization) at 2nd Pan
European Private Equity and Stagis Forum in June 2012, Athens with
executives from Business Angels, Venture Capitals, Banksufsarincluling
also entrepreneurs and researchers

- Meeting with potential customers in with representatives of the Cluster of
Innovation and Culture to demonstrate the Media Talk: a press clipping service
in Bulgarian and Englishttp://mediaimage.tetracom.com/ February 2013
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Presentation during a meeting with the Institute for Security Studies at ETH
Zurich, August
Meeting with an industrial customer eMatch during LT Innovative, Brussels, June

Sharing knowledge and perience within the ATLAS communities:

More than 62 presentation and demonstration made by partners at

international and national events;

Online video tutorials, guides and technical documentation ab®uthlisher
andi-Librarian

about 100 performed disseination activities (18 exhibitions, 40 conferences
FYR nn 2Nl akKz2Lldaz aSYAYINERX YSSiAay3a
Multilingual eContent and e_ibrary Living ladMLeCe).website for interaction

with target communitieshttp://livinglab.itd-bg.eu/

Atlas was presented and demonstrated at several major dissemination events

(large conferences and exhibitions):

- Presentation of ATLAS at the project village of Human Language Technology
Days 2012, September 2012, Warsaw, Poland
- Presentation of ATLAS at the International Exhibition of Software Bucharest,
November, 2012
- The project was presented with a stand at MEHARUM 2012
- ATLAS services were demonstrated at the Demo section at the most
significant scientific event for the year Hurope- EACL 201April 2012,
Avignon, France
- ATLAS was presented with a paper and poster at the biggest linguistic
conference LREC 20May, Istanbul, Turkey
- The project presentation was held at CESAR MEHRA Roadshow, Sofia,
May 2012
- ATLAS was prested atEAMT 2012May 2012 Trento
- Atlas services were presented at the world biggest digital event of the year
CeBIT 2012 in Hannover, March 2012
http:/www.cebit.de/product/atlasbuild-your-website-at-no-
cost/291713/C913812
http://www.cebit.de/product/assetaddsvalueto-your-
content/291715/C913812
- Lo [ { 22N aienoiduliilibgyial Ssauxdes and tools in Web
FLILX AOFGA2ya @g2N)]akKz2LX X /2yFSNByOS
Computational Linguistics and Language Technology (GSCL 2011)
- ATLAS Multilingual Language Processing Platform paper presentation at
SEPLN 2011
- The ATLAS project andPublisherj-Librarianwere presented and
demonstrated in a stand at WEBIT 2011 (webit.bg) to a wider audience
(5000 visitors, 40 countries)
- ATLAS poster presentation at MEFARUM 2011, Budapest
- Demonstration of Publisher,i-Librarian, EUDocLib and PLDocLib at Demo
session and a paper at 5th Language & Technology Conference (LTC 2011),
November 2011, Poznan, Poland

9 Established synergies withelevant 10 projects¢ METANET, Cesar, -BPIN,

CLARIN, PROMIS Lingua, OpenScout , Skar8itartBook , DYLAN, ELLIOT and

3 networks¢ MUMIA, EUROPE Innova KIS and OpenAIRE, by the organisation of
joint events, presentations, demonstrations, exchange of ideas and discussion
of future exploitation activities
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1 Alinguistic platform ASSEWas htegrated into the content management platform
Atlas. The supported languages are Bulgarian, English, German, Greek, Polish and
Romanian.

9 The linguistic platform contains@assificatioriTool, aSummarisation Tooand a
Machine Translation Engintlhat process and analyse texts in all target languages.

1 Severablemo services show the usability of the implemented services and act as a
major dissemination instrument to reach the target groups

http://asset.atlasproject.eu/who
http://newsdemo.atlasproject.eu/
http://unesco.atlasproject.eu/
http:// en.mtalk.eu

(7, STt Demo

B
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Final results

The primary goal of the ATLAS project is to fatditorganizations and individuals who
manage and publish multilingual content. Thus, the project solutimatsmerely meet the
needs of modern multilingual content management, but also create value for all users.

Mainfinal results:

6 The softvare solutions built during the project reveal the true value, capabilities and
power of several existing tools for web content management, multilingual
versioning, and natural language processing by combining them in an innovative
manner and offering ther& results to the general public at no costhe simplified
layer of tPublisher provides &xperienced users with readp-be-used thematic

web sites and themewith the text analysigechniquesembedded

6 With i-Librarian and iPublisher users can easily create, manage and publish
multilingual content without installing and maintaining a standalone system.
Nevertheless, they retain full control over their conteagardless of whether it is in
their private workspace, shared or published. EUDocLib provides easy and intuitive
access to a vast collection of EU law documents.

o The ATLAS platform is designed with extensibility in mind, which allows for easy
addition of tools for currently unsupported languages as well as new tools for
already supported languagetn addition, the platform allows théntegration of
machine translatiomprovidersand classificatiomlgoritms.

6 Furthermore, ATLAS significantly reduces the time and efforts for content authoring
and editing because it automatically categorizes, summarizes, annotates and
translates documents regardless of their language and format. The software
platform enablesi-Librarian users to find the most essential texts from large
document collections by displaying text summaries and extracted important
phrases, words and names.

o Hnally, ATLAS improves content navigation by interlinking content items based on
text annotations and by automatically placing the content items in appropriate
subject categories.

Impact

The project brings together advanced technologies for multilingualb weontent
management and text mining (such as automated annotation, roariand translation) in a
united platform. The intended softwaras-a-service architecture of the envisaged solutions,
which demonstrate the capabilities of the ATLAS platform, andffesource license, will
facilitate the spread of the project output.

Main impacts:

Techological
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Planned Achievements Extent
Integration of text The ATLAS framework employs technologically | 100%
mining tools into content| linguistically diverse natural language processi
management systems | (NLP) tools in a platform, based on UIMA2. The U
pluggable component architecture and softwal
framework are designed to analyse content and
structure it. The ATLAS core annotation schema,
uniform representabn model, normalizes an
harmonizes the heterogeneous nature of the N
tools. The language processing tools are integrate
a language processing chain (LPC), so the output
given NLP tools is used as an input for the next tod
the chain.
Integration of text The ATLAS platform integrates automaf 100%
mining services categorization; summarisation; text annotatio
extraction of important phrases, words and nam
and translates documents regardless of th
language and format.
The ATLAS platim is designed with extensibility i
mind, which allows for easy addition of tools a
services for currently unsupported languages as v
as new tools for already supported languages.
Stable and more efficien| Machine Translation: 100%
Machine Translation f  Working versiorof the Examplébased MT engine
modules for the poject Training of SMT models for :
languages. The languag SL <> English
pairs considered in SL <--> German
ATLAS are covered by based on JREcquis Communautaire, EU
Google Translation but constitution and Europarl.
m;ho\':ﬁg ﬁ;g%ﬁgg@ On 1 Setting up a framework for training models for
language pairs have doma_un adaptation thatrnplled:_ _
- setting-up the methodology, including a
strong relevance for the .
strategy for low resourced language pairs
Centrat and East . - definition of domains for which models will be
European commercial trained
space. - collection of training data (on-going)
- proof-of-concept prototype for financial
domain.
Croslingual retrieval:
{1 Standardization of the interface between the
ATLA®latform and the crosslingual search
engine.
1 Implementation of a first prototype of the
crosslingual search engine.
www.atlasproject.eu Pagel8/
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Contribution to the 1 New, previously nomxisting implementations | 100%

development of text of important tools have been created (e.g.

processing chains for Spejdbased multiword noun phrase lemmatizg

languages, which lack for Polishand the Romanian Néhunkej).

resources at present 1 Improved versions of resources have he
created (e.g. Nerf¢ Polish named entity
recognizer).

1 Better, more efficient implementation o
existing tools (e.g. Pantera a Brill tagger for
Polish or Spejd;, a partial parser, used for N
extraction an improved multilingual anaphor
resolution sys¢m ¢ RARE

1 Development of completely new tools (e.g. th
Cluase Splitter and the Discourse Parser, V
adequate resources that make them operatior
for all 6 languages).

1  Server versions of tools have been prepared
improve overall efficiency by pieading of
language models (e.g. grammar rules
compiled Spejd for Polish) or enablil
concurrent execution (e.g. simultaneot
processing of input file split into parts fc
Pantera and Spejd).

Adherence to and Language Processing Chains have been successf| 100%
promotion of existing used to promote the UIMA framework.
and future web
standards
Practical and For Publishinpouses; Media and PR agencies: 100%
economically viable - News Service Demo,
solutions for nearly http://newsdemao.atlasproject.eu/
automatic provision of - Video materials demo version,
multilingual online http://videodemo.atlasproject.eu/
content and services for| - Press d¢pping service in Bulgarian and English,
some EU languages http://mediaimage.tetracom.com/
- Plagiarism service TextMatch,
http://textmatch.eu/
www.atlasproject.eu Pagel9/
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Social Impact

Planed Achievements Exent
Facilitate exchange of | i-Librarianis a thematic web site (online servicq 100%
information and which encourages visitors to register and get
knowledge personal workspace where they can store, share

publish various types of documents and have th
automatically categorized into appropriate subje
categories, summarized and annotated w
important words, phrases and names.

While metadata identifies formal characteristics of
document like author, date and format, th
automatic annotations represenits content. ATLAS
processes multilingual data pools, analyses i
streamlines them with semantic annotations. As
result the reader gains access to a layer
information which, though important, lies hidde
from view:

1 the reader spots informatiowlenseentities like
personal names, geographical locations,
organisations, common phrases, short summa
even before reading the text

1 the reader can search through these entities a
reach all relevant content

1 the reader gains access to similar documents,
pagesand information recommended
automatically by ATLAS instead of editors.

A new categorisation tree, containing 80 categor
grouped in 6 todevel groups, enhances the users
cataloguing  their  documents  automaticall
Categorisation models for all projelanguages have
been developed.

1 A new categorisation tool provides the users w
the functionality to split their documents int
groups.

1 The multiple file upload enhances the users wh
uploading documents and as a result the user
upload all their dcuments intoi-Librarianat one
go.

T ¢KS aLdzof AO¢ £ A0NI NE
than 22'000 books in English from Projg
Gutenberg. The books are processed, analy
and as a result enriched with revealing details |
the most commonly used phras, name entities
suggestion for similar books, short summary g
are categorized automatically, according t
library catalogue.

www.atlasproject.eu Page20/
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Simplify authoring, I-Publisher Simple Mode. The colagity of | 100%
management and Publisher, a powerful instrument for creating compl
exploitation of web sites, made it difficult for the group d
heterogeneous inexperienced test users to work with it. As it ig
multilingual content wider and an important target group, The Consortiy
decided to extend the web based todPublisher with
simplified layer for norexperienced users. The use
choose from readyo-be-used websites or they
create websites with predefined visualisatic
(themes) still having the possibility to define tf
content and its structure. As none of theasing now
online services, some of the reatly use websites
provide the functionalities related with the linguist
framework so that the user can benefit from i
applications like automatic annotations, automa
translation. The interface of the Sitep Mode is
localised in all project languages.
Address the needs of a | For all individuals (librarians, researchers, IT exper{ 100%
large number of people | students, publishers, etcand organisations (NGOs,
belonging to different Libraries; Publishing houses; Media and PR agenc
target user groups International organisations; Corporate clients):
individuals and - i-Publisher Live demduttp://i -
organizations publisher.atlasprojeiceu/atlas/i-publisher/demo
- i-Librarianwebsite, http://www. i-Librarianeu/
- EUDocLib websitéttp://eudoclib.atlasproject.eu/
For Publishing houses; Media and&fencies:
- News Service Demo,
http://newsdemao.atlasproject.eu/
- Video materials demo version,
http://videodemo.atlasproject.eu/
- Press clipping service in Batian and English,
http://mediaimage.tetracom.com/
- Plagiarism service TextMatch,
http:/textmatch.eu/
For NGOs and international organizations:
- UNESCO Website Demo,
http://unesco.atlasproject.eu/
- UNESCO Chair Website Demo,
http://a2.atlasproject.eu:9090/unesco
- World Health Organization Website Demo,
http://asset.atlasproject.eu/who
- Icon-painters from Bundovtsi family website,
http://lwww.atlasproject.eu/asset_demol/icons/bg/in
dex.html
Cross the lanqage The linguistic platform ASSET employs Nat{ 100%
barrier Language Processing tools, a categorisation tog
Facilitate culture summarisation tool and a machine translation engi
exchange The produced services uses ASSET which facilitat
www.atlasproject.eu Page21/
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cross of he language batrrier:

TextMatch recognizes the language of the docum
using a twestage language detection system. Speg
language tokenizs, lemmatizers and other anabts
are utilized for English, Bulgarian, German, Fre
and Russian. For languagdsat are currently not
supported, a language independent comparis
algorithm is used.

i-Librarian offers the intelligent wayto browse,
categorize and analgsyour electronic books an
documents in English, Bulgarian, German, Gré
Polish and Romanian.

News Dermn service categorizes and anagsthe
news in English, Bulgarian and Gre
All services using ASSET could be extended apq
other languages.

Liaise with Europeana
and EuroMatrix Plus
The liaison with
EuroMatrix Plus will be
establishedat the
beginning of the project.
Europeana will be
approached by the end
of the first year, when
the consortium will be

Liaison with the Europeana and EuroMatrix Plus
edablished in order to foster language diversity
content creation and distribution.

Tools and models developed within EuroMatrix are
available by using related input data specification.
The input between the MBerverland and ATLAS is
established and imgrated into the ATLA®IT engine.
A bridge to Euromatrix is integrated in the workflow|
of the ATLA®Ngine.

Final report

able to demonstrate the
potential value of ATLAS
to the European digital
library.

Use

The ATLAS platform as a whole and also some of its standalone components are beneficial to
different groups of users. Thus the consortidmas distributed the potential users of each
major software component into several target groups while paying special attention to the
needs and requirements of each group. The table below summarizes this distribution:

Impact of dissemination activities

Cantribution of the dissemination activities performed by the ATLAS partners to the
expected impacts by knowledge dissemination across organizations, target users and
communities is presented in the following table:

Dissemination activities Achievements

Production of 1 general ATLAS brochure

www.atlasproject.eu
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dissemination materials

2 marketing brochures forRPublisher and-Librarian
Partners™ brochures and leaflets

10 other publications to the general public
Dissemination kit available

Doing research in the
field

31l articles and papers, published in scientific and technical
journals and conference proceedings to the Research
Community

Development of
demonstration cases for
potential customers

13 demonstration websitesthe main tool in the ATLAS
exploitation stratey for targeting customers

Organising events to the
Research Community

3 organised large events for Research community

10 posters, introduced at conferences and exhibitions for
better presentation of the developed services, used
technologies, present anfdirther benefits, and widening the
scope of the potential users.

Organising events to the
Developers and Users
Community /Working
with specific target
groups through
organised user
workshops

8 evaluation workshops with 112 users carried out in the giv
Lab

Collected feedback from users and experts, available on the
website

38 user suggestions, collected though the LL website
Feedback of 3 experts from 3rd round testing

7 organised ATLAS events within Living Lab targeting users
customers

4 pilotexperiments carried within the Living Lab

Organising events to the
potential customers

8 meetings with potential customers in Bulgaria and abroad

Giving presentations to
other events

More than 62 presentation and demonstration made by
partners at intenational events

Sharing experience
within the communities

Online video tutorials, guides and technical documentation
about FPublisher and-Librarian

about 100 performed dissemination activities (18 exhibitiong
40 conferences and 40 workshops, seminansetings and
f SO0 dz2NBaxo

Communicating within
the network

ATLAS project website and
Living Lab website for interaction with target users

Passing on the project
information in the
partners’ institutions
though seminars and
lectures

13 organised seminamwithin partners’ institutions with
students and researchers

Exchanging idea and
conducting discussions
and interaction with
other projects and
networks in the field

Synergy with 11 relevant projects (METMETANET4Cesar,
D-SPIN, CLARIN, PROMI§U4, OpenScout , ShareTEC,
SmartBook , DYLAN, ELLIOT) and 3 networks (MUMIA, EU
Innova KIS and OpenAIRE) by organisation of joint events,
presentations, demonstrations, exchange of ideas and
discussion of future exploitation activities

www.atlasproject.eu
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Generating Bw projects

1 new project SmartCulture (approved)

Communicated ATLAS
results with policy
makers

2 presentations at UNESCO Chairs and Bulgarian policy mé
http://livinglab.itd-bg.eu/content/events

The whole Bt of the diseeminationactivitiesof the project isaccessiblat:

http:/lwww.atlasproject.eu/atlas/file/6644f85e4ded497+bf7c-7f516f257467/13ccaaal
a0c011e082640800200c9a6d08.2%20Dissemination%20Rittxt

More information including project details, newand contact information can be found at:

www.atlasproject.eu

List of all beneficiaries

Part. . short
Beneficiary namePOC Country
No. name
Tetracom Interactive Solutiongnelia Belogay CEO,
1-CO | Diman Karagiozov CTéhelia@tetracom.com Tetracom | Bulgaria
diman@tretracom.com
Atlantis Consulting SAolivios Bxi
2 . . 93 S Atlantis Greece
raxis@atlantisresearch.gr
Institute for Bulgarian Languagerof. Svetla Koeva, .
3 g guage IBL DCL | Bulgaria
svetla@dcl.bas.bg
Instytut Podstaw Informatyki Polskiej Akademii Nauk
4 i . aty <) N NaUK 1cs pAs | Poland
Maciej Ogrodniczykmaciej.ogrodniczuk@gmail.com
Universitaet HamburgCristina Vertan
5 I UHH Germany
cristina.vertan@unrhamburg.de
Universitatea Alexandru loan Cyzaof. Dan Criste
6 . . . e a UAIC Romania
dcristea@info.uaic.ro
7 Institute of Technologies and Development Foundation ITD Bulgaria
www.atlasproject.eu Page24/
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ANNEX 1WP descriptiondeliverablesand miestonesand
final achieved results

WP2 description

The launch of the three services was followed by an evaluation done by users within the first
test round. The test groups 88 users assessed the technicatformance, the level of

fulfilment of the system specifications and theé¢ of user expectations fulfilent and

provided Consortium with their feedback. As a result several major improvements were
defined, discussed witthe Commission and Tetracom started with their implementation:

WP2 implemented tasks

T2.1¢ Specification of the linguistic framework
1 A draft of the linguistic framework specification was prepared. It describes the

framework for development of languageqaessing chains in Work Package 4. Each
partner is responsible for integrating their language tools within the Unstructured
Information Management Architecture (UIMA), adjusting the tools if necessary.
UIMA has been chosen for this project among other @echures (e.g. GATE),
mainly because it allows language processing applications to be decomposed into
components, which can be replicated over a cluster of network nodes. This enables
UIMA to process very large volumes of data almost inties. Furthemore, UIMA
manages the data flow between different components. The structure of this
document is outlined below:

1 Requirements for all tools that will be integrated into the UIMA framework

1 Core set of annotations that the tools for all project languagestrha able

to produce

1 Naming convention for UIMA components

9 Details about the SVN repository for language tools
The linguistic framework specification, was reviewed by the partners, indicated in
the detailed project plan, and finalized. Changes in the dwnt are possible and
may occur once the integration of language tools into the UIMA framework starts.

T2.2¢ Use case specifications

A set of detailed use cases fdrublisherj-Librarian and EUDocLib was prepared.

T2.3¢ Refinement of software requirenents

The set of use cases was reviewed by the partners, indicated in the detailed project
plan. Use cases were then used as a basis for the preparation of lists of functional and
non-functional requirements.

T 2.4¢ Software specification

The highleveldesign document was prepared. It includes the following information:
i General overview of the system
i Functional requirements
i Nonfunctional requirements
i A set of diagrams providing an overview of the ATLAS architecture
i Alist of entities in ATLAS along wiitle various relationships between them
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The highlevel design document was updated with a set of screens that demonstrate
the visual aspects ofRublisher,i-Librarianand EUDocLib. Screens provide only a
visual clue and do not reflect the final outlookthe public services.

The software specification draft was reviewed by the partners indicated in the
detailed project plan and several change requests were sent to Tetracom. Changes
were reviewed by the consortium.

Tetracom modified the software specifi@@n in response to the change requests.
The final version of the software specification is currently available in the SVN
repository of the project.

T2.5¢ i-Publisher¢ implementation and deployment

T ¢KSt dedvft A A KSNE  dzd SNJ Ay (i S NdRdgédent firtionales ! ¢ [ ! {
was implemented. It is based on the ZK open source AJAX framework. The new Ul is
secure, standard based, browser independent and provides rich user experience.
¢ KSt dzdhf A AKSNE | NOKAGSOUGdzZNBE A aplemendatoR, 2y GKS
thus providing modular and servigeNA Sy § SR RS &aA Iy t 2B { AR K SINEILIK A
and ATLAS CMS and all their components can now be replicated and deployed on
different network locations using a transparent communication layer based on the
ECF (Eclipse Communication Framework) OSGi bundles.

9 Granular user and system access rights and security layers were implemented in
ATLAS. All securitglated features are based on the aspeciented programming
paradigm.

1 Tetracom upgraded the text minjnengine of the English Language Processing Chain
(LPC) to be based on the UIMA framework. ActiveMQ (and respectively the Java
Message Service) is used for communication between different components in the
engine.

1 The English noun phrase extractor was ioyed in terms of quality and speed.
Furthermore, a lemmatizer, syntactic parser and word sense disambiguation tool
were added to the English LPC.

1 Tetracom created an environment for testing the integration of language tools
within the UIMA framework (a.&. WebCASDebugger).

9 Tetracom built a computer cluster to test various software components including
the text mining engine, the distributed databases HBase and GridSQL, and the
statistical machine translation system Moses.

1 The baseline summarization todDpen Text Summariser) was integrated in ATLAS
core and 4Publisher. ActiveMQ is used for communication between the
summarization engine and the ATLAS system.

1 The baseline muHiabel multiclass categorization tool MULAN was integrated in
ATLAS core andPiublisher. ActiveMQ is used for communication between the
automatic categorization engine and the ATLAS system.

1 Test deployment of-Publisher,i-Librarianand EUDocLib web sites was finished on
14 Feb 2011:Publisher productive deployment was finishea 26 Feb 2011.

1 The launch of the three services was followed by an evaluation done by users within
the first test round. The test groups of 33 users assessed the techeidalpance,
the level of fulfiment of the system specifications and theéé of Lser expectations
fulfilment and provided Consortium with their feedback. As a result several major
improvements were defined, discussed with the Commission and Tetracom started
with their implementation:

1 I-Publisher Simple Mode. The complexity -#fublister, a powerful instrument for
creating complex web sites, made it difficult for the group of inexperienced test
users to work with it. As it is a wider and an important target group, Tetracom
decided to extend the web based toePublisher with simplifiedayer for non
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experienced users. The users will choose from readye-used websites or they
will create websites with predefined visualisation (themes) still having the possibility
to define the content and its structure. As none of the excising nowerdervices,
some of the readyo use websites will provide the functionalities related with the
linguistic framework so that the user can benefit from its applications like automatic
annotations, automatic translation. The interface of the Simple Modedalised in

all project languages.

9 Stability and performance optimizationsPublisher and the underlying language
processing chains framework were optimized in terms of performance by integration
of caching components on different levels of the systachitecture. The web sites,
powered by ATLAS, were tested with the Apache HTTP server benchmarking tool.

1 New widgets¢ based on the user feedback and change requests Tetracom has
implemented new content clustering widget, based on the Bisectingekns
algorithm; textmining status widget, showing the process in the language
processing chains; archive import widget which improves the productivity of the
users when entering a lot of content items.

1 Import/export from a website. In order to increase the eiffieccy while creating a
website, Tetracom implemented functionality to import/export the definition of a
website. This way, once created, a website and its functionalities can be reused.

9 Static website export. Based on a user request, Tetracom implementsttia
website export. Thus, an ATLAS web site can be statically exported and deployed on
an arbitrary web server.

1 OAIPMH ORE import. The work to supports an import of data from other
repositories through OAPMH ORE standard has been started. The rements,
functional and design specifications are ready.

1 As requested after the secongkar project review, Tetracom invested time and
resources in optimizing the performance aPublisher and web sites built with i
Publisher. The performance improvemertave been achieved by optimization of
the database queries and minimization of the communication between different
ATLAS components. Smarter caching strategies have been adddétlibdisher as
well.

9 i-Librarian extension made possible the internal evaliost of ATLAS on corpus
containing 186 manually annotated documents. The results of the evacuation were
used to improve the quality of the semantic extracts provided by the LPCs.

1 Regression test module. As requested in the review report, the Consortiutmabuil
strategy for regression tests and Tetracom implemented the regression test module.
The module tests the integrity of the Atlas components. The teftastructure
helpsthe ATLAS consortium tdentify problems and deviations in the quality
caused byhe deployment of new versions cbmponents, changes and bug
fixes, communication failureghe regression test module was integrated in Atlas.

1 New widgets¢ based on the user feedback and change requests, Tetracom
implemented new widget maintaining the Wwdorms. The information filled out in a
web form can be automatically sent to predefine email(s) upon configurable set of
events (e.g. user confirms their registration, user logs in for the first time, etc.).

T 2.6-i-Librarianc implementation and depoyment
i-Librarian is a thematic web site (online service), which encourages visitors to register
and get a personal workspace where they can store, share and publish various types of
documents and have them automatically categorized into appropriate estibj
categories, summarized and annotated with important words, phrases and names.
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1 The implementation ofi-Librarianwas done entirely with-Publisher as prove of
concept. Building thea-Librarianservice required implementation of several new
functionalties of iPublisher, such as creating a login widget, improvement of the
navigation widget, possibility for the user to create their own categorization tree in
order to organize the added content.

9 The user adds content iiLibrarianand as a result getstractured, processed,
annotated, summarized and categorized content items which are accessible online.
In addition, for each entity, the user is provided with a list of similar entities
available in the library.

1 The description, important phrases and teemmary for every library item can be
translated in all EU languages.

1 Users access the content of the library after successful registration, confirmation of
the terms of the service and login. Users can share entries with other readers of the
library but rot with general public.

9 The noun phrase extraction and the name entity extraction in English were
significantly improved by using the updated versions of the noun extractors and
name entities service.

1 A new categorisation tree, containing 80 categoriesuged in 6 toplevel groups,
enhances the users in cataloguing their documents automatically. Categorisation
models for all project languages have been developed.

1 A new categorisation tool provides the users with the functionality to split their
documentsinto groups.

1 The multiple file upload enhances the users while uploading documents and as a
result the user can upload all their documents iidbrarianat one go.

f ¢KS &Lzt AOé fAONINE O2yilAya | O2fttSOGAzZY
Projgct Gutenberg. The books are processed, analysed and as a result enriched with
revealing details like the most commonly used phrases, name entities, suggestion
for similar books, short summary and are categorized automatically, according the
library catalgue.

1 Thelatest extensionof i-Librarianmade possible the internal evaluation of Atlas
services.The purpose of the evaluation was to assess the quality of the linguistic
extracts provided by the NLP tools usedidnbrarianafter the second year. The
corpus contains 186 test documents, evenly distributed among the six project
languages was processed. The results of the processing are shown in a sirrilar to
Librarianway but includes several improvements:

1 the list of named entities (person names and arigations, location, dates), as well
as the list of important phrases (incl. their head nouns) show up to 100 entities
(standardi-Librarianshows max 20; head nouns are not shown to the user);

1 new facility to evaluate different aspects of the.ibrarianfunctionalities ¢ text
extraction, different types of named entities, important phrase, categorization and
summarization.

The evaluation results can be accessed at: http://wiaibrarianeu/ilib/i-Librariadeval_list

using the following user account: ersame:eval@\-Librarianeu, password: evall1234

T 2.7¢ EUDocLib implementation and deployment
EUDoclLib is a publicly accessible repository of EU law documents from tHeERUR
collection. This web site (onlireervice) provides enhanced navigation and easier access
to relevant documents in the user's language.

1 The implementation of EUDocLib was done entirely wRinlblisher.
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1 The algorithms used for fuiéxt searching and finding similar items were improved
in terms of performance and now they can work within a large pool of documents.

1 All documents of EUREX collection, available in all project languages, added up to
the 1 January 2011, have been imported into ATLAS (resp. into EUDocLib),
processed, analysednd as a result enriched with details like the most commonly
used phrases, name entities, suggestion for similar books. The work for finding
optimal categorisation models for all documents in EUDocLib has started. Tetracom
identified several challeges baed on the content of the EUDocLib corpetthere
are more than 140'000 documents with various size manually categorized in three
different categorization setstop-level EuroVoc with ~ 665 labels, ldafel EuroVoc
with 5'871 labels and Diotory Codeswith 475 labels. We approached the first
challenge of having various document sizes by clustering documents with similar
sizes (in terms of tokens) and building subdels. The next challenge is related to
the big training data and the task to find an opal set of training data. We decided
to pick training documents thafieatured fewer categories as we assume they are
specific for this category. A technical problem, already solved, is the amount of heap
space needed to prepare the feature space. We ewygibhighperformance, low
memoryfootprint Java collections and caching mechanism in order to calculate the
feature space in a timely manner. Still, we had to split the biggest categorization set
in three smaller sets. Splitting was done by clustering dbeuments in groups,
based on their relation to the categories.

T2.8¢ Technical documentation

Tetracom started writing detailed technical documents describing the ATLAS platform
and the online services. Documentation will be made publicly accessibleegproject

web site. ATLAS technical documentation draftPublisher technical documentation
draft and i-Librarian and EUDocLib technical documentation drafts will include a
thorough description of the platform architecture and design, and will emphbattie
multilingual capabilities of the software.

T2.9¢ User guides

Tetracom prepared three level guide system fétuiblisher and-Publisher Simple Mode.

The comprehensive hint system is ingrained -Publisher Advanced Mode. Video films

complement thedocumentation and the hint system by enhancing the user to perceive the

main complex workflows inrRublisher and to get the general idea of creating a website in i

Publisher Simple Mode. The majer idz0 t A a KSNJ 62 NJ] Ft26a | NS RSaONR
ud SNJ 3dzZA RSa¢ o

The digital library-Librarianpublishes on the main page a video guide providing the users
with the detail information on how to use the features of the system.

WP2 deliverables and milestones
The three pilots within the two delerables D2 iPublisher, R.2i-Librarianand EUDocLib
were implemented and the M1 was reached.

Final results

A multilingual platform for creating websites ATLAs was created. The powerful SAAS layer i
Publisher Pro builds complex websites while thmportant target group of inexperienced
users use-Publisher Simple Mode. The users choose from rdadye-used websites or
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they create websites with predefined visualisation (themes) still having the possibility to
define the content and its structure. As none of teecising now online services, some of
the readyto use websites provide the functionalities related with the linguistic framework
so that the user can benefit from its applications like automatic annotations, automatic
translation. The interface of therSple Mode is localised in all project languages.

Two website prototypes were created with th@ublisher Simple Mode: the website for the
ACL 2013 that will be held in Sofiavw.acl2013.organd for Gracher groupww.gracher.de

Several demo services were implemented with Atlas. They are used as dissemination
instruments to attract the Atlas target groups of International organizations with
multilingual hformation flow. The demaservices are:

o A demo service for UNESERItp://unesco.atlasproject.eu/

o0 A demo service for World Health Organisatidritp://asset.atlasproject.eu/who

0 A demo service for ISN at ETH, Zurich
The demo services demonstrate the combination of multilinguoadtent management and
semantic technologies that enrich the content.

The enrichment of content with metadata provided by linguistic analysis is of a great
importance for the media companies as they can offer better view over their content.
Several demoeayvices demonstrate the powerful linguistic tools:

o A multilingual media service the corpora of CETimes is processed, analysed and
presented in a service powered by Atlas in Bulgarian, English, Greek and Romanian.

0 A Bulgarian news service al big digitd YSRA Il  hoND i® EoReSteHE Q
processed and presented in a service.

0 A Bulgarian video news servigevideo materials from the Bulgarian Television are
collected, the related texts are processed in order to semantically enrich the videos
and to provde text search functionalities for them.

A prototype of a press clipping platform MediaTalk wagplemened in Bulgarian and
English and can be accessed at:

https://mtalk.eu

https://en.mtalk.eu

WP3 description

The focus of WP3 is implementing a tool tltategorizes texts in the target languages and
that can be tuned to heterogeneous domains. The ultimate goal of the automatic
categorisation is a qualitatively better and more effective organization of multilingual
content that is managed in ATLAS and respely in the online services.

WP3 implemented tasks
T3.1 Prototype and integration

1 Three automatic categorisation algorithms are supported by thectdidive Bayesian,
Relative Entropy andClasds~eatured Centroid Three cascade dimension reduction
techniques were implemented bestN (by tfidf), prune (below and above) and Chi2.

1 Tetracom developed a model evaluation tool which compares the results coming from
the automatic categorization tool to the manually categorization suggestions for a set of
test documents. Several experiments have been conducted to study the categorisation
performance in relation to the type of features and reduction algorithm used for vector
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space generation. The following features types were ustaken based, lemma based,
nounphrases based, head token based.
1 Tetracom extended the ATLAS categorisation framework with the following changes:
1 The categorisation framework now supports several instances of categorisation
algorithms, each instantiated with different feature type.
1 Support for ensemble of categorisation algorithms. Multiple models can be used
to obtain better predictive performance.
I Tetracom built an English categorisation tree ifdibrarianservice, based on a model
for 80 categories. The newly added content is aatically categorized according to the
GSSd LG Aa I 00SaaroftsS 2y (KSlbrari@m aAGS o6 We 2 LIA O:
f ¢SGONI O2Y AYLX SYSYGSR | yS¢g G/ tdzadiSNAy3I¢ O GS
documents in groups depending on their simidariThis tool is based on nsupervised
learning BiKMeans categorisation algorithm and is used to organize documents when
there is no existing categorisation tree to be used for building a categorisation model.

T3.2 (25 PMg Finetuning to specific laguages

Training and Test documents for the 80 categories were delivered by all partners and
Tetracom worked on processing the data and building the models for all project languages.

The optimal results have been achieved with head nouns features and sudastantial set

of features (90%). The highest precision was achieved when using all tokens, however the
models size and performance is not suitable for online services, suchLibsarian
Nevertheless, the work on this task continues with integratidnL®A, KNN and SVN
algorithms.

1 Tetracom implemented an external to ATLAS evaluation tool to formally measure
the quality of the classification algorithms included in the Classification Tool. Using
this tool we evaluated the Reuters 21578 corpus with 3 @tigms and one meta
algorithm (ensemble). Results, above the statdhe-art, have been achieved. The
evaluation results can be checked at
https://docs.google.com/spreadsheet/ccc?key=0AuWVg_Q7clmudExmNVJIBMHgyT
XdaeWhiTGhIcEZIX1E#qid=0

9 The evaluation tool helped us to find optimal categorization parameters for each of
the language models used itibrarian These results can be significantiyproved
in the future if more training data becomes available.

T3.3 (18 PMY;, Software adjustments (in resp. to technical reviews)

This task is ongoing. Tetracom implemented part of the UniZD Python tool algorithms in Java
to benefit from Python performace and Java maintenance easiness. Furthermore; high
performance and lowmemory collections have been used in order to accommodate and
process the huge models related to the EUDocLib categorisation sets and hundred
thousands of training documents.

Faced vth the use case when the training data is not enough Tetracom introduced a new
way of unsupervised categorization the available training data, for each category, is
represented as a single document which is then processed by the LPCs. Then we index the
full text of the document as well as the annotations (tokens, NPs, heads, lemmas) using
Lucene, thus we are capable of fining the most significant features and their relative weight
for each category. In the same way, new uncategorized documents are peatasd the
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final step is to perform a query in the Lucene indexes and find the closest categories profiles
(top-N terms and their weights). This method was firstly used in the WHO demo web site
where available training data for each category was not ntbem 5 sentences. The WHO
staff checked the results are their feedback was very positive. There is, however, still a space
for improvements, mainly related to the proper setting of a similarity threshold.

T3.4 (14 PMy, Documentation

The categorisation mades were documented and the documentation was integrated in the
technical documentation of Atlas

WP3 deliverables and milestones
58t A0SNIo6fS 5 odm 4/ GSA2NRNAlLGARZY ¢22f¢ 61

Q)¢
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Final results

The categorisation tool is integrated IATLAs platformA categorisation three with 80
categories categorises the users content in the librdtipiarian. The content of EuroLex in

the project languages is processed and analysed and categorised according to the
classification system of Euml. The press clipping prototype MediaTalk uses the
categorisation algorithms to suggest the similarity lists.

WP4 description

The following linguistic tasks have been achieved throughout the project:

9 the uniform annotation model has been defined,

1 the implementation framework and architecture have been selected,

1 the environment for implementation and testing of the adaptation, integration and
chaining of existing language tools for each project language has been established,
test documents in different forats and application domains have been gathered,
common pre and postprocessing tools have been integrated into ATLAS platform,
the implementation of the LPCs for all project languages, targeted at providing tools
for sentencesplitting, tokenization, lemmtization, POS tagging, NP extraction and
NE recognition have been completed,

the LPCs have been integrated into ATLAS,

internal verification of the chained tools has been carried out,

LPC testing environment has been developed in order to measure therperfice

and stability over time of each individual LPC,

necessary improvements have been introduced after software reviews,

regression test environment has been introduced after the review meeting,
documentation tasks (selection of tools, their propertiesterfaces, tagsets,
preparation of test plan template etc.) have been completed,

9 final D4.1 deliverable document was delivered to the Commission.

= =4 = = =4 =

= =4 =

WP4 implemented tasks

T4.1¢ Implementation of LPCs for the project languages

www.atlasproject.eu Page33/
129



_ Final report

Bulgarian

At the beginning ofthe project, a report for Bulgarian Language Processing Tools was
elaborated. It contained a brief description of the DCL IBL language processing tools (main
functionalities, programming languages, requirements, as well as copy rights).

The DCL IBL madeetprototype integration of most of the Bulgarian tools (namely Bulgarian
tokeniser, sentence splitter, tagger and lemmatizer) with WebCASDebugger, a visual test
interface for running and displaying UIMA annotations on different linguistic levels.

The Lingistic Rule Engine has been developed. It provided a powerful language for the
linguistic knowledge representation. The system consists of three major components: the
lexicon compiler (it compiles large dictionaries in a single minimal acyclic finite state
automata and provides very fast lookup with linear time complexity), the rule compiler (it
compiles various types of linguistic rules in finite state transducers), and the rule processor
(it applies the lexicon and the transducers over the input data)NRngrammar processed
with the Linguistic Rule Engine is itself the NP recognizer for Bulgarian.

The 40 test documents representing the 13 domains specified, with different length, format
and encoding have been selected for Bulgarian.

A cascade muHpurpose parser, the ParseEst, that can be of benefit to annotation of
different types of syntactic entities: phrase structures, named entities, rndtd
expressions, etc., thus to be-exploited in the implementation of different tasksi.e.
syntactic parsig, NP extraction, nhameentity recognition, etc., has been developed. The
ParseEst consists of a rddeilder module (Ir_builder) and a rukengine (Ir_engine) module.

The Ir_builder module supports unification and cascade rules. Both the Ir_builder and a
Ir_engine operate with the compiled lexicons from the lexicon builder. Two groups of
language rules have been written in order to feed the Bulgarian NP extractor and Bulgarian
NER recogniser with the appropriate grammars. The partial parsing approach wsch
adopted for Bulgarian exploits the finigtate framework to approximate a simplified
contextsensitive grammar.

The tools are designed to work together in a language processing chain, for example the
sentence boundaries and the token tags are usedif¢yS G 33ISNE GKScdF 33ISNDNA
by the lemmatizer and so on. After the Bulgarian tokeniser, sentence splitter, tagger and
lemmatizer the prototype integration into the UIMA framework of the rest of the Bulgarian
tools (Bulgarian shallow parser Pass (Ir_engine and Ir_builder), Bulgarian NP extractor,
Bulgarian NER extractor, Bulgarian word sense disambiguator and Bulgarian stop list
recogniser) has been made. The components are integrated in the UIMA as external
components which are invoked by @ava class which represents a UIMA Annotator. The Java
class reads the CAS structure and prepares the input data for the components. For each tool
there is a UIMA Annotator. Also a UIMA aggregate engine is provided, which aggregates the
tools in following oder: sentence splitter, tokenizer, tagger, lemmatizer, NP extractor, NER
extractor. Each of the language tools can be included as primitive engine, i.e. part of an
UIMA aggregate engine, but also as an aggregate engine. In this way any component of the
language chain can reuse results produced by a particular tool and exploit its full
functionality if required.
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The tagset was redefined to integrate agreement between the legicahmatical and
grammatical categories. Both reduces and full tagsets are atggh which required the
respective changes in the UIMA part.

The tagger was rewritten to solve some memory management issues, to improve
performance and to get rid of the SVMTool libraries. The tagger is able to work in a server
mode, it gets data from @CP port thus the tagger model is not loaded every time when the
tagger is invoked. The NP and NER rules and lexicons are tested and further specified.

A series of followp actions have been carried out by BDIBL to improve quality of the
Bulgarian LPQGnainly regarding the recognition of named entiti@he ParseEst has been
improved by means of improving the underlying finite state technology, the xml based
language for rules definition and lexicon compiler. Quality of the named entity extraction
comporent has been improved by streamlining the rules and enlarging the lexicons. The
ambiguity between different types of named entities included in the lexicons were
automatically cleaned up and manually validated. Large lexicons for the NER were compiled
automatically and validated seraiutomatically. The NER and NPE regression tests were
implemented.Tetracom created an UIMA primitive engine for the multilingual GE®es
resource and included it in all language processing chains.

Tetracom found a problemelii SR @y2 6GAlG¢KC . haé LIX Ay GSEG FTAf Sa
of the LPC or did not provide the expected annotations. The process of text extraction from

DOCX, RTF, ODT and PDF documents was significantly improved by resolving this issue. The
ICU4J librarys used to detect the character encoding of the input text. Occasionally, the

library failed to correctly detect the encoding of some Greek and Cyrillic texts. Tetracom
integrated another library that supplements the 1ICU4J for these two types of texts.

Tetracom actively contributed to technical management of the WP, particularly by the
creation of a testing environment for language processing chains (with demo
WebCASDebugger application), involvement in the internal software reviews and
implementation of he LPC for English.

Croatian

UnizZD initially provided a set of tools for Croatian (tokeniser, sentence splitter, NER tool),
but finally it was agreed with the project officer that the Croatian tools will not be
implemented/integrated in ATLAS.

English

Initially, an OpenNL-Pased language processing chain has been created by Tetracom. In the
course of the project the Open NLP noun extractor was replaced by a new one. The new
extractor is based on the theory of finisate language processing and contain$ sk
languagespecific rules for recognition of noun phrases described by an English linguist. The
NP extractor can be used for other languages as well.

Several updates in the architecture of ATLAS were needed in order for the JRC Names Library
to be integated into Atlas and as a result we provide the user with name recognition
covering wider set of person names and organizations. The JRC Names UIMA wrapper is now
used in other project Language Processing Chains.
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Improvements in the NERs have been madeHnglish. OpenNEBRased NER was extended

with rules that resolve ambiguities. Different NERs have been unified to resolve the problem
with the foreign names in local texts. Person hames, organization and locations NER have
been extended with additional l&con based on Freebase.

German

UHH adapted the German OpenNLP to be used with the ATLAS framewofletaacom
improved the general stability of the German LPC by decomposing the monolithic GATE
component into smaller UIMA suibmponents. The communicatiobetween the UIMA
components and the external dependency parser ParZu has been improved.

UHH tested the GATE components, improved the MUNnPEX NE recognizer with lexical
resources from the CDG, especialljsaof German first names, last names and compsnie
improved the NP chunker with rules for concatenating NPs and provided wrappers for
sentence splitter, tokeniser and PoS Tagger (TnT).

Greek

Atlantis implemented and tested a set of the LPC tools for Greek: sentence splitter,
tokeniser, POS tagger, stopwd recognizer. A noun phrase extractor has been implemented
basing on the Polish Spejd tool. The implementation of the first prototype of the lemmatiser
and Named Entity Recognizer for Greek has started and is ongoing.

UIMA compliant primitive engines ated for sentence splitter, for tokeniser, for POS
Tagger, for NER and the Lemmatizer have been prepared by Atlantis. All Greek primitive
engines were revised according to the updated UIMA types and they wdeet@ed and
optimized to support multcore (over than 30% improvements have been achieved).
Encoding was changed from 88697 to UTF8. Debugging and certification testing with
input texts from various domains has been carried out.

Greek sentence splitter has been optimized in terms of loaditlyg once the SVM classifier
and other critical objects with high memory requirements.

Greek Named Entity Recognizer has been extended with regular expressions and supports
names (person, organizations), locations, date, time, money and percentage eapgedsi

now takes into account the MUZ Named Entity Task Definition and integrates the
JRCNamer engine. It has been optimized in terms of loading (through absolute or relative
paths) the SVM classifier and other critical objects with high memory regaem&monly

once.

Greek lemmatizer has been enhanced by adding more lemmas from printed dictionaries,
adding support for MySQL (baekd repository) and for multithreading. The
implementation has been enhanced by incorporating a cache approach for the lemmas
included in the database (integrating the EhCache egmurce tool).

Greek POS tagger has been improved to preload objects and classification files. Tokenization
has been improved by treating Greek special characters and adding additional training data
from manual annotation.
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An improved version of Greek Noun Phrase extractor has been provided with enhanced
morphological rules have been enhanced (more than 6 now are available and tested; 2 rules

for identifying nested phrases are pending verification ateployment in relation to

Anaphora Resolution) and markable code added to denote the HEAD of the noun phrase.

{ LISOA I f OKIF NI OGSNAR O2yilAySR Ay (KS AyLJziz |
mechanism.

Greek Anaphora Resolution based on the RARE tooidedby UAIC has been provided

Preprocessor resources for the Greek Language have been prepared (e.g. Family Names,
Pronoun Constraints, markers, etc.).

Polish

ICS PAS actively participated in the creation of internal documents and plans related to
implementation of language processing chains, starting with linguistic framework in the
form of UIMA properties (document annotations, text annotations) and descriptions of tools
to be integrated for all project languages.

ICS PAS adapted the existing langupgecessing tools for Polish to ATLAS and UIMA
frameworks by adoption of TaKIPI (tokeniser, lemmatizer, sentence splitter and POS tagger)
and Spejd (NP chunker). Prototype stopword filter anddaged NE recognizer have been
integrated with the platform ¢ test the annotation model and prevent later implementation
issues. The tools have been integrated with WebCASDebugger, a visual test interface for
running and displaying UIMA annotations on different linguistic levels

In order to coordinate WP4 work, IS created the implementation plan with deadlines

for integration of certain types of tools and milestones for evaluation of integration status.
Following this plan, ICS PAS and Tetracom carried out internal reviews of tools forming
language processinghains. A template for registering test documents for the chain has
been prepared and distributed among all partners along with a test set for Polish (containing
30 documents in various formats and encodings, corresponding to many domains). ICS PAS
preparedthe first internal draft version of D4.1 deliverable integrating descriptions of tools
and testing data sent by partners.

Spejdbased multiword NP lemmatizer has been implemented from scratch. NP lemmatizer
was evaluated on a manually annotated small esrpf multiword expressions. The Polish
form generator (the last part of MWU lemmatizer needed to deal with adjectives and
participles) and Named Entity Recognizer have been integrated and installed in
WebCASDebugger.

Existing statistical named entity regaition tool by Jakub Waszczuk (NERF) was retrained to
reflect ATLAS NE model (by supplementing it with ATLAS types not available in the original
versiong Money, Percentage) and integrated into the platform.

Romanian

Initially, UAIC took part in integrath of RACAI Web service into the ATLAS framework. An
NRchunker has also been implemented using the Nooj technol&giylowing this, UAIC
implemented its own POS tagger and Noun Phrase extractor tools. This tools have been
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integrated into the ATLAS framevkowith the help of TETRACOM and are part of the
Romanian Language Processing Chain.

The Romanian Language Processing Chain consists of a sentence splitter, a tokenizer, a POS
tagger, a lemmatizer, a noun phrase chunker. After the integration task was denain
LINEOGEfSYa oSNBE O2NNBOGSR o0F &aLISOALf OFasS Ay dzaa
which means before Christ, misinterpreted by the sentence splitter etc.) Another problem

was fixed for the badly formatted texts from the EUROLEX carpor instance, asome

point appearedl Y Sy dzYSNI A2y 2F LIS2LX SQa yIlYSa 020SN
YIEYSa KIFEIR (G4KS aoaRS¢ Ay Al 3 whlkas@iefiding mavkernot YAy A&
a noun phrase. The noun phrase chunkiEnplementing a recursive grammar, either

stopped working because of the immense number of matches it found, or crashed. The

solution was to impose on the noun phrase chunker a lowérthe words it contains. After

careful testing a limitwas imposed on the possiblenigth of anoun phraseswhich, if

reached, the orgoing development of a noun phrase is cancelled

Another case of error othe noun phrase chunkewas detectedwhen dealing with a text
from the EUROLEX corpora. The problem wasdahsgtquence ofiumberswas chunked as a
sentence, and écause of the recursive nature akrtain NPs (including sequences of
numerals) a partial match of a noun phrase was foundHowever, the sentence ended
before meeting a final noun, which made thkunkerto enterinto an infinite loop. This was
fixed by changing the grammar.

T4.2¢ Software adjustments (in resp. to technical reviews)

Although WP4 activities in the project were planned for montf&3%only, several additional
issues have been completed until the end of the jpod, especially following the project
review in 2012, i.e.:

9 Strategy for regression testing has been prepared and adopted. Respective
document has been sent to the EC on 24 May 2012 together with ATLAS assessment
after performing the internal evaluation.

1 A multilingual resource GERames (ATLASEO) which provides content similar to
JRE@Named content focusing on geographical locations has been created and all
LPCs extended with it in order to increase the quality and recall of the extracted
locations.

1 Seveal NER engines have been combined in order to improve the quality of the
extracted person names and organizations.

1 Freebase person name NER has been implemented using lexicons built form the

Freebase lists of people.

BOM UTH text extraction bug has bedound and fixed.

Bug fixes and minor improvements in all LREN POS tagger and lemmatizer, EL

and PL NP extractor, BG NER, DE stability (see more details below).

1 Extensions in the LPCs to provide richer linguistics annotations for the
summarization tobin WP5¢ e.g. gender information for nouns, improvements in
NP annotation etc.

= =

Bulgarian
The existing language processing tools for Bulgarian have been adjusted in the following
way: the BG tokeniser and sentence splitter was rewritten in C++ usingtis library. The
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finite state automata tools (compiling the large dictionaries into acyclic finite state automata
and traversing the automata for fast look up) were rewritten in C++. The BG lemmatizer
components that do not coincide with components intaggd in other tools were rewritten

in C++ as well. Each tool is implemented as a system daemon, sockets are used for the
interprocess communication. Tests over the performance of the BG tagger have been
developed leading to the respective optimizatianthe improvement of the memory
footprint and the performance.

Tests over the performance and precision of the Bulgarian tools have been developed
leading to the respective optimisation. The existing language processing tools for Bulgarian
have been adjustedot improve the performance of the Bulgarian sentence splitter and
tokeniser. Both the precision and performance of the Bulgarian tagger have been improved
as well. The precision of the Bulgarian lemmatizer has become higher.

The lexicon builder component tfe ParseEst was rewritten form Objective C to C++ fixing
at the same time some bugs in lexicons support both in Ir_builder and Ir_engine.

The whole LPC as well as the LPC integration was extensively tested with a very large
amount of data. The ParseEebt was extensively tested and respectively improved as well.

German

UHH adapted the German OpenNLP and integrated The German Constraint Dependency
Parser (CDG http://nateww.informatik.unthamburg.de/view/CDG/WebHome) within the
ATLAS framework. It indas a PoS Tagger, Lemmatiser, NP Chunker and NE recogniser that
were adapted for ATLAS purposes. The components were isolated into an independent
working module to eliminate deep parsing processes that are not needed in ATLAS.

Improvements in NE (geograighl locations and NE) and in extraction of nested NPs have
been implemented.

Greek

Stability improvements have been introduced to the Greek LPC. Grammatical rules have
been designed and defined in the form required by the Spejd. Already implemented
primitive engines for Greek have been integrated into the UIMA overall ATLAS framework.

Noun Phrase Extractor problem (hanging up the whole LPC processing in certain exceptional
cases) has been fixed.

Named Entity Recognizer now recognizes genitive of locataones coming from GEO
Names multilingual lexicon. To this end, 2 lists have been prepared: 2.676 entries with
geonyms, hydronyms, countries, areas, etc. in nominative and genitive as well as 60 entries
with continents, regions, etc. in nominative and gereti Several test and evaluation files
were prepared for assessing the performance of the updated NER.

Improvements were applied to the Greek Sentence Splitter Primitive engine (performance in
terms of execution time).

Polish
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The LPC for Polish was furtherproved and updated with the most recent version of the
language processing tools. To improve performance, a parallel execution of linguistic
processing for split data has been implemented.

Data that could be used for NE recognition have been retrieva fsther Polish NLP centers

AY 2NROOFg FYyR t21ylZ YR (GKS ftAaida 2F @At
resources developed at ICS PAS and 2 external resources) to extend the form base of an

existing prototype of Named Entity Recognition tooligthwas investigated and is going to

be included in UIMA framework for Polish. A new mechanism for named entity recognition

was integrated with the chain (using the Wikipedhiad GeoNamebased dictionary).

Extending the model suggested to all other pets, ICS PAS implemented the multiword

NP lemmatizer (to be included in the NP chunker) for Polish. As compared to tiaé ini

version of the MWU lemmaté&s, the current version contains further improvements

concerning correction of gerund forms and negfhhouns Now nonpositive adjectives are

y2i fSYYIFGAASR (2 GKSANI LRaAGADSS FT2N¥Ya ol a Ay
context, but is forced by the way Pantera tagger works. This has been achieved by using
Morfeusz form generator, the sagnthat generates correct nemasculine gender forms for

adjectives. The forms are replaced in the ann_morphosyntax file using TEI APIl. The
performance of generation of gerundial forms has been improved.

Pantera tagger output was corrected to split the M8@les into separate POS, gender,
number and case attributes.

Spejd shallow parser used for NP recognition was reimplemented in C++ to improve its
efficiency. Server version of Spejd (with the rules compiled only once, not once for every
input file) was imfemented and integrated.Technical problems with compiling and
integrating the new version of Spejd tool have been solved. Presentation of Polish NPs has
been improved by removing NPs containing pronouns classified as adjectives.

The efficiency of the Pslh LPC was improved by reimplementing the integration by making
both time-consuming primitive engines (Tokeniser/Sentencer/Tagger Pantera and Noun
Phrase Recogniser/Lemmatiser Spejd) work simultaneously on two parts of the split input
file (for large fileonly). Provided that the machine has at least two cores (practically always
nowadays) this parallelization makes the whole process faster {038

Romanian
The SentenceJlitter has been updatedn several steps (for instance, it experienced a
segmentaton problemon sentence ending oncapital letterwords).

The Romanian LPC has been improved to avoid sesdipgences of characters that were
treated erroneous by th&lER componenfa component which is part of GATE)filter was
placed at the very begning of the LPCrhewhole LPC now features higher stability. Several
other issuegelated to the NER haveeen fixed (e.g. regarding regular expressions, which in
some cases entetkainfinite loops and hanged the systemyVe fixed the .jape grammar
rule files to have a maximum recursive levalso work was done on the gazetteers to
improve the recall of the NER.
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ThePOS tagger was updated a newer versiorand, apart from making ifaster, it accepts
now sentencedonger than1000 words ljefore this emhancement, the POS tagger working
over sentences longer thatD00was eithervery slow or even haiigg). Also, he POS tagger
andthe Noun Phras&xtractor have now a better time response

TheNP Chunker was updateat a newer version thaimplementsa bigger grammarthus
recognisingnoretypes of NPs.

T4.3¢ ATLAS LPC support extension

ATLAS LPC storage engine and the underlying database have been extended to support
multilingual content in UTB format. Significant challenges have been solved forGheek

and Romanian language processing chain because most of the internal models were not
UTF8 compliant.

Being a byproduct the Language Processing Framework has not notation of the content
model and the available languages in ATLAS. Thus, ATLAS wakedxte detect and use
the language of each uploaded file.

T4.4¢ Integration of LPCs in ATLAS

All linguistic tools delivered by partners have been integrated in the ATLAS as external
processes invoked by UIMA components, which handle the UIMA types aadrdasfers
between components.

The variety of technologies and platforms used in each language processing chain resulted in
a great integration challenge. Atomic NLP tools based on JAVA, C/C++, Perl and Python tools,
GATE components and pipes has be¢agrated and harmonized.

Significant efforts have been made to not only to integrate by to optimize the performance
of certain components and whole LPCs. Tetracom has developed parallel processing patterns
and constructions to be used in all language pesieg chains. Furthermore, the pest
processing of the annotated data was optimized by using a hybrid data stBmstgresq|
database and Lucene indexes. This decision was taken when the initial approach, based
purely on a relational database, reached ainpowhere the overall performance and
maintenance of the database was not satisfactory. More information on the fusion between
the RDBMS and Lucene can be found at:

T http://www.atlasproject.eu/atlas/documentation/chapter _details v2/en?k 211a4d
10-d142-4e4d98fe-b0caa7426130=715282&4142-45c80b955
aa568b0ddb0d&kl=8.database%20structure&ci=642betdDd4fa4-8fab-
5e8891caf81d

1 http://www.atlasproject.eu/atlas/documentation/chapter details v2/en?k 211a4d
10-d142-4e4d98fe-b0caa7426130=715282&442-45c8b955
aa568b0ddb0dé&kl=8.database%20structure&ci=93f58840c4107-8045
15711e0f4fd4

Tetracom created a standalone UIMA LPC wrapper so that the LPCs can be tested outside
ATLAS. The standalone wrapper tool is also used for processing of the corpora for
categorization, summarization and machine translation tasks.

T4.5¢ Documertation
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5ndm RSt AOGSNIo6ftS R20dzYSyid Kra oSSy O2ftflF SR
on January 4, 2012. Report on integration test results has been prepared basing on
performance data made available by Tetracom.

As requested after the secongkar project review, Tetracom added a chapter in the
technical ATLAS documentation about adding a new Language processing chain in ATLAS.

WP4 deliverables and milestones

The deliverable D4.& Language Processing Chains (aettumented language processing
chains for German, Bulgarian, Croatian, Greek, Polish, and Romanian; the documentation
includes detailed testing results and a short guide for integration and usage) was delivered
on PM 22 to the Commission.

Milestone 2: Public launch of the online servicggh support for all project languages
(signifying the integration of language processing and text categorization modules for all
project languages) has been achieved in M24.

Final results

Language Processing Chains provided the 3 online services (Bi)Digeublisher,
i-Librariarn) with linguistic capabilities, which was the main goal of the project and the major
improvement offered by ATLAS Web content management system.

i-Librariannow features a full range of languagewered features, including exction of
important phrases, named entities (locations, person names, organizations etc.) and
linguistically similar documents (content items interlinked based on text annotations).
EUDocLib enriches legal EU content with SIPs and similar documents.

Toolscreated by WP4 provide the most important part of the functionality offered by these
services.

Description of the WP5

This work package focused on adjusting and-fiméng existing software components and
producing summarization tools for the projértarget languages. At the beginning of the
project the consortium had toake some decisions regarding the summarisation method
UAICwas known to haveachieved good results with a summarization method based of
discourseparsing, which allows for both generahd focused summariesthe consortium
decided to implement this method in ATLAS. The summary is obtained at the emd of
number of processing steps (Cristea and Postolache, 2005), as follows: the text is first
segmented into elementary discourse units {mg clauses), then for each sentence a
discourse tree is composed based on -pleases recognizable by a parser. Following, the
sequence of sentence trees is arranged into one big tree for the whole discourse, by
maximizing a score contributed fro@entering transitiongGrosz et al., 199%nd anaphoric

links, as proposed by Veins Theory (Cristea et al., 1998). On the global structure tree, any
type of summaries can be computed effortless. The method can be applied to any language
provided the following pocessing tools and resources are available for each language: a
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sentence splitter, a collection of discourse markers and (optionally) an anaphora resolution
tool.

The overall summarization system is truly multilingual in the sense that it first detects
the language of the text and subsequently commutes to the specific language processing
chain. Apart from small variations, all language versions have a similar design, as displayed in

Figures 1, 2 and 3.

— ol B Ll

Figurel: The block achitecture of the summarization process

The Prerequisite part is a basic language processing chain (LPC), which includes the steps usually
steps usually needed in many applications. In

Figure2, this is indicated by placing the modules in aepipe, although slight
variations of this chain could be effective in different languages, depending on the proper

realization of the envisioned functionalities.

P a-8-8-8-8-5-8

Figure2: Details of the summarization Prerequisites

SRR R TRITR T

Figure3: Details of the proper Summarizer chain

The abbreviations in Figures 2 and 3 have the following meaning: SEN = sentence splitter, TOK =
tokenizer, POS = part of speech tagger, LEM = lemmatizer, NP = noun phrase chunker,MER = na
entity recognizer, AR = anaphora resolver, CS = clause splitter, DP = discourse parser, SUM =
summarizer, SMO = smoothing module.

T5.1 (74 PMg Implementation of text summarization tools

- All partners have acquired their corpora to be used in traigind evaluation, as
follows:
0 A corpus including clause boundaries and discourse markers (Clause
Boundaries and Markers Corpg€BMC), used by the Clatsgitter
module and the Discoursearser module;
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0 A summaries corpus (Summaries CorQ&C), includigminimum 3
versions (produced by different human subjects) of summaries of short texts
(minimum 10 texts per language), used in the calibration and evaluation of
the Summarisation modules.

- The summarisation processing chains, in which the language indepemodules
were coupled with specific resources, have been testedindf first by the WP5
responsible partner (UAIC) and then by each partner.

- A new version of RARE (Robust Anaphora Resolution Engine) was produced, with a
much friendlier language latisation interface:

o allinformation depending on language are now declarable in a resource file.

- A Multilingual Sentence Segmentation module, able to segment sentences in
clauses, trained on manually segmented documents, was built. It incorporates 4
modules:

0 a Training Module extracts a model from a manually built corpus, which will
be used by the Segmenter module;

0 a Segmenter Module segments the input, by applying pattern matching and
machine learning algorithms;

o0 an Evaluation Module evaluates the tei¢ fagainst the gold file;

o features used by the Training and the Segmenter modules are configurable,
so we also developed a Calibration System with the purpose to determine
the feature and their values that helped to achieve the best results

- A Multilingwal Discourse Parser was built. The method is based on Veins Theory and
combined an incremental type of parsing (by applying two operations taken from
LTAG (Joshi and Schabes, 129junction and substitution) with a method based
on combinatorics (Cristeet al, 2003). Several heuristics were implemented for
weighting the resulted discourse trees.

- A graphical interface, called MarkersEditor, was built to visualise and edit the
markers_type.xml files, used by the discourse parser.

- A graphical interface (RBwTrees) was built for a handy visualisation of the
computed trees at the level of each sentence or at the level of the whole discourse.

T5.2 (6 PMY, Software adjustments (in resp. to technical reviews)

When errors or malfunctioning were reported, UAdSsisted by the partners, have solved
them. This activity proved to take more time than expected, and necessitated a permanent
communication between UAIC and each partner responsible for a particular language. The
improvements were addressing the languageependent modules of the chain, while

others were addressing the language specific resources. Each time a language independent
module was changed, the positive tests already done for some languages had to be passed
again for consistency checking.

The irtegration phase was followed by another testing/evaluation phase in which each
integrated chain had to pass a beginniogend complete test and the results of the
summarisation were compared against the manually annotated files. During this phase the
partners actively interacted with UAIC and TETRAG®M partner responsible for

integration. At this moment, the evaluation included also a comparison against thedtate
the-art achievements. The deliverable D5.1 describes in details all these resgkselral,

the ATLAS summarisation system is superior to someknweiln systems. And in any case,

to our knowledge, there is no other system capable to do summarisation for 6 languages, in
an integrated framework, using similar architectures and powerethbysame theoretical

model and performance mechanisms.
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In some cases, bugs were reported and UAIC (if related to modules), TETRACOM (if related
to the integration) or even partners (if related to resources) had to solve them, in close
interaction.

T5.3 (6PM) ¢ Integration of the summarization tools in ATLAS

At the moment when each module reached certain stability, as revealed by tieeff
(decoupled) tests, a number of 6 languagpecific chains integrated in UIMA were
produced. The responsible for thiask was TETRACOM, which worked in close correlation
with UAIC; the responsible for WP5, and each partner.

T5.4 (13 PMy Documentation

UAIC was in charge of writing a detailed documentation describing the summarisation chain.

The language specificformation was contributed by all partners. Two documents were

produced: the D5.1 deliverable and a paper (Anechitei et al., 2013) submitted for publication

as a chapter of a Springer Verlag volume.

¢CKS dat I NIYySNRA Yl ydz £ F2yNdamCiisteh, RaniélRAneChteN1J2 NI ¢ & |
and Eugen Ignat.

Supplementary to the planned activities, the development and testing phases revealed the

necessity to add also the following languapecific resources:

- a RARE localisation resource, including a set gtzora resolution rules;

- alist of MSD tags for verbs, used by the Clepsitter module to classify verbs into
elementary and compound (asking for a following compulsory verbal role);

- an XML file containing the MSD tags of nominal categories (common poaper
nouns, pronouny, used by RARE and the Discowpseser, and of the punctuation
marks (used by the smoothing module).

List of the deliverable and milestones for WP5

Deliverables:

D5.1 Text summarization tools (M30). Leader: UAIC (R, PU, 12¥MeNdiocumented text
summarization tools for Bulgarian, English, German, Greek, Polish and Rom#réan

documentation includes a description of the implementation approach, detailed testing
results, and a shoguide for integration and usage

Milestones

M3 Public launch of the final versions of the online services (M32). Leader: TETRACOM.
Milestone 3 designates the integration of text summarization, machine translation and
crosslingual search modules for all project languages. The final public versfoRTLAS and

the online services are released..

WP 6 implemented tasks

T 6.1. Fine tuning of existing translation models

www.atlasproject.eu Page45/
129



_ Final report

For most part of the involved language pairs there was no translation model. In order to
ensure a homogetous implementation (and awequently translation accuracy) over the
language pairs, we performed first a series of tests with selected language pairs, namely DE
EN, DERO and R&N In these experiments we investigated:

- How good corpudased approaches are working reasonable wittak corpora and
Which is the minimum size of training materials needed in order to ensure
reasonable translations.

- How robust is the Moses system to domain change as well as text genre?

- The influence of tuning (a very time consuming operation) in thestegion quality

- The impact of Pefactored models on the quality of results?

- The advantages of involving an EBMT system

- How behave the SMWoses to rich morphology language pairs.

- How reliable are the automatic measures.

For the experiments we used thellfmving setting:

- Training Corpora:
- Acquis Communautaire
- ROGER (Romani&ermanEnglishtRussian) Corpus developed at UHH
(technical manuals)
- Europarl Corpus

- Test sets(10% from the training material) were extracted from these corpora
- Tools:
- Moses aset up for the Euromatrix Evaluation Campaign 2010
- EBMT irhouse system (UHH)

- Experiments performed
- SMT: Comparing results with similar research papers
- SMT vs. EBMT on Acquis Communautaire
- SMT vs. EBMT on ROGER
- ROGER as TesSbrpus for SMT trained withcguis Communautaire
- SMT trained on Acquis Communautaire and tested with input from Europarl

The results of these experiments allowed us to define the system architecture, which will be
described under Task T 6.2.

The main activity under T 6.1 was the domadaptation.

The methodology used by the ATLAS project implies the usage of a pivot language, in our
case English. This means that e.g. assuming we need a Bulgariaanian Corpus for

domain X, and we have a Bulgadanglish parallel corpus for domai we will use best
available MtEngine EnglisRomanian to translate the English part of the corpus into
Romanian. Then we will align the original Bulgarian part with the Romanian Translation.

In order to obtain accurate results we used if available mameslation engines and
interpolated the results. A pilgiesting phase was done before the ATLAS System used
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the methodology. The parallel corpora (collected or automatic generated) have at least
2000 aligned units.

Finally we trained the domain adaptationodels for 15 language pairs x 13 domains.
This consisted of:

A Translation model adaptation
o Concatenation of the domain specific parallel corpora with-ABfliis
(considered here as general domain)
o0 Training of concatenated parallel corpora, introducimgaalditional
factor providing the domain to which the word belongs
A Language model adaptation (separate SRLIM models for domain corpus and JRC
Acquis, followed by interpolation)

T.6.2. Input data format specification

The analysis of the results from theseperiments allowed us to define the system
architecture of the ATLAMT engine, as described in Figure 4.

[ Output_1: )
Input_1: Document-
Document- summary -
summary - 1L/
SL
Output_2:
Input_3: Keywords
PqS Domain
NE Classification

SMT

N
Input_2: ,—

Keywords
SL

Translation
DB

Figure 4 Architecture of the MIEngine in the ATLAS System

The MTEnNgine is a hybrid system using an EBMT component and a SMT component. A
documen uploaded to the system will be first passed to the linguistic processing tools, the
categorisation ad the summarization module. The categorization module will classify the
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document to one of the 13 MDomains (upper levels of the ATLAS hierarchy). Eaaé in

this hierarchy has attached an information regarding the availability of a SMT model trained
for the respective domain. Accordingly either the translation of the document abstract and
the most important NPs is performed or, a message is passedtosér.

The Exampkpased machine translation engine is working entirely with suricenms,
which makes it language independent. Nfiput is passed first to the EBMT engine: if the
entire input or very big parts of it are retrieved in the translationatstse the EBMT is
turned on and delivers the output. If not the input is transmitted further to the SMT.

To summarize the workflow of the Mangine is the following:

i Prerequisites: each translation request should be accompanied about an
information about he domain to which the input belongs (i.e. document was
before categorised); and an information about the period when the document
was written (metadata extraction)

y Input from older than 1850 will not be translated, and a message will be
shown to the user

y  Input from Documents between 1850950 will be sent further to the
translation module, however the user will be supported with information
that the translation may be not accurate

y  If for the respective domain and language pair, there is a trained model
/translation database the translation model is automatic initiated. If not the
user will be informed and the model available for the closest node in the
categorisation tree (going up in the hierarchy) will be selected

1 The input is first processed by EBMgme. If the input is entirely found in the
translation database (which can often happen in case of restricted domains or
keywords, short chunks) then the translation equivalent is provided as result.

9 Inall other cases the input is sent to the SMT eagivhich will provide the
result.

T 6.3. Implementation of a bridge to EuroMatrix

All models trained for the ATLAS System can be used with current implementation with
Moses System, thus the bridge with EUROMatrix is ensured.

T 6.4. Adaptation of existentrosslingual search engine

The translation results are then embedded in a document model, which is used further for
crosslinguasearch.
Each document is thus converted to the following format

<foaf:Document rdf:about= http://atlas.eu/item#20 >
<dc:title>Internet Ethics </dc:title>

<dc:creator rdf:resource= http://atlas.eu/pers#950 />
<atlas:summary xmnl s: |l ang=fnenf>

Default english summary

<atlas:summary>

<atlas:summary xmnl s: | ang=fidehf>
Deutsche Zusammenfassung

</atlas:summary>
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</foaf:Document>

<foaf:Personrdf:about= http://atlas.eu/pers#950 >
<foaf:name>Name </foaf:name>

<foaf:mbox> name@some.address.eu </foaf:mbox>
</foaf:Person>

This is the basis for creation of the RIDEex. The crosslingual search engine is in this case a
classic Lucene search engine, which operates however not with-wdexkes but with these
RDFindexes, whictautomatically include multilingual information.

The implementation of the ATLAS CLIR engine is built in a layered fagtien.
top/application layer constitutes the actual Nebula5 part whereas the lower layers are part
of the Apache ServiceMix distribati and stem from a multitude of open source projects of
whom we will describe the most important ones in this section (mainly by excerpting their
description).

Within Nebula5, we aim for Semantic Search (but not for Semantic Web Search) for the
following reasons: Search is often limited to searching literal text or URI nodes and is
implemented as specific function within a RDF framework. We feel that is an unnecessary
limitation because search functionality and RDF framework functionality should be tightly

and efficiently integrated. It also should be possible to integrate schema information and use
description logics and such when required.

We propose that fusing search engine and semantic web technology at the right level, i.e.
enabling semantic annotains and intrainstitutionwise distributed extensibilityg while
maintaining freetext search functionalitywill create a certain amount of synergy which can
raise the effectiveness of a semantic search approach in an institutional (enterprise)
environment

From our preliminary evaluation of some query logs of our institution we found that queries
are strongly biased towards personal information (~28% of all queries) and organizational or
structural queries, related to the institution (~36%), such as qguogrfor departments,
scripts, elearning courses, etc.. This enterprsgarch related aspect of course will have a
great impact on the kind of semantics we need to emptoyespecially named entity
processing should be treated with high priority.

Our apppach to semantic enterprise search is based on a distributed modular architecture,
named Nebula5. One of the main differences between our architecture and others is this:
while the common approach to freetext semantic search (and also to semantic query
expansion) aims to translate natural language queries/ keyword queries into formal

expressiong; which are subsequently used to search a model repository for matching RDF
statements, we instead use conventional freetext queries on our RDF documents.

The mostimportant key heuristic is hidden in the postprocessing step of our architecture
by querying the index we encounter three cases:
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1. Using conventional keywords only: documents containing these keywords will be
discovered and ranked according to the Luc#tef scheme. Additionally, RDF URI
nodes can be discovered, taaexploiting the fact that most RDF URIs contain
semantically relevant, human readable parts. For example, a keyword search for
602060 K2YSLI 3S¢ osAft | faz2 NBEBYKRYSWIRSEER AGS
SALISOALtEte gKSy Ay O2yadzyOtAzy G2 GKS fAGSN
useful, because many homepages in an institutional environment do not explicitly
state that they are homepages!

2. Submitting a mixture of keywords and RDF URIZSQNA S& t A 1S aF2 FYK2YS]
gAff TFTAYR dc@dzd W2 S4WASEAE K2YSLI IS¢ gAGK |
Because Lucene query analyzers eliminate-alphanumeric characters, a domain
fSaa !wL Aa OGNBFGSR fA1S | Wib®tbe& NRT A PS> (K
restricted to the FOAF12 domain but rather work like an ordinary keyword query in
the above explained way. In the special case of web documents containing
microformats such as RDFa these will be implicitly honoured the same way.

3. Submitting RDBERIs only will exhibit documents with certain semantic properties:

GKS 1jdzZSNE aF2F FYK2YSLI IS¢ gAtft NBGdAzNY |t A
the sense of the homepage element of the FOAF schema, plus the FOAF schema
itself (as it also contains ttENJ 3 YSy i aF2F FYK2YSLI 3S¢ o

The query results (possibly filtered by a predefined document relevance threshold or by a
first-N-documentsonly heuristic) are merged into a single resulting RDF model that can be
searched by means of templates, implemented stamed RDF querying languages, e.g.
SPARQL in order to provide emser application functionality.

In this way, a quergentric RDF model is constructed dynamically on each search occasion
OKFG NBETE SOGaNIIAKIS GidAéd yONE |yliBShemata ate diScovdmdS NJID
as well (and can be further tracked by using the PREFIX RDF document fields), we are not
restricted to structured RDF queries only but can also apply description logics in order to
further examine query results. For example, we aieduce subclassing etc. On the other
KIyRE $6KSy AGQ&a 2dzad + LRNIA2Y 2F G(KS GSEGdzZ f
2dzi LJdzi GKS @FtdzS 2F (GKS ayASYO2yidSyidé LINBRAOI
complex processing until it isally needed.

(7))
O

Nebula5 is realized as set of R&#Atric components that are integrated into the ServiceMix
service container infrastructure. The ATLAS CLIR engine itself is basically an independent
configuration applied to these components and also deptbio the ServiceMix container.

T 6.5. Integration of the crosbngual search engine in ATLAS

The Nebula5 system is based on a set of external and publicly available open source
frameworks as follows

ServiceMix

Apache ServiceMix is a myttuirpose sevice container that builds on an OSGi infrastructure

and offers many technologies (such as java messaging, web services, web applications, java
business integration etc.) bundled into a single, consistent provider application.
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ServiceMix is an opesource development, but private companies offer consulting and
supporting services.

Maven

Maven is a nebased development project management tool that is tightly integrated into
ServiceMix. Maven enables the service container instance to retrieve dependegaciées

that are needed by some installed feature) from local disk locations or from public web
repositories.

OSGi Component Bundling

ServiceMix contains many individual software components from {péndy projects in form
ofsoOl f f SR & 0 dhyirdfeSaietlike ordifaly fad jar files in many respects except
for a handful of specific manifest entries that define external dependencies and how
software may access the classes and services provided by the respective bundle.

The main benefits of OS&ie:

1 for developers: OSGi reduces dependency and versioning complexity by providing a
modular architecture for (distributed) componebtased systems.

T in business terms: The OSGi modularity concept reduces implementation and
operational costs and integrasecomponents in a highly dynamic environment,
successfully aiming at application development, maintenance and remote service
management.

(cf. <http://www.osgi.org/Technology/WhyOSGi>, accessed 21.06.2012)

In practical terms, OSGi solves many issues mtl&tejar library versioning, local service
provisioning and library access management. All bundle and feature management functions
(installing new modules, uninstalling modules, starting and stopping services, dependency
management, etc.) within ServiceMiaxe handled by OSGi.

Apache Camel
Apache Camel is needed for providing connectivity to and from external clients and services

as well as routing documertientric data from the external connectors to the RDF index
database.

The routing process may alsccinde transformation processes such as templating the RDF
search results and returning them as HTML or XML document fragments to the querying

party.

ActiveMQ and JMS
ActiveMQ as an implementation of the Java Messaging Services (JMS) specification is the
transport technology that connects ATLAS to the Nebula5/ServiceMix environment.

ATLAS Assembly
The ATLAS assembly defines some metadata, by which it can identified within the ServiceMix
container:

1. BundleVersion =1.0

2. BundleName = Nebula5 :: ATLAS Crogglal Information Retrieval

3. BundleSymbolicName = nebuladlas

4. BundleDescription = CrossLingual Information Retrieval for the ATLAS EU project

5. BundleVendor = ronald.winnemoeller@uhamburg.de

www.atlasproject.eu Pagebl/
129



_ Final report

The assembly is implemented as SpiigL file and locatk in the
SERVICEMIX.ROOT/deploy directory. Any changes to the assembly reflect immediately to the
running processes in case the ServiceMix container is running.

¢tKS aaSvyofe aKz2dzZ R 0S5 NI IdwilG terteptingdhie S I dzf G ¢
defaultbehaviour, many endpoints and transformations can be added when desired.

T 6.6. Documentation

Both engines are well documented. The crosslingual search engine comes with an
installation and deployment manual, inserted as well in the Deliverable D 6.2thEor
machine translation a web page containing all experiments and results obtained through the
project is available dtttp://www.c -phi.unihamburg.de/MTATLAS

WPG6 Deliverables and Milestones

D 6.1.Machine Translation Engine was delivered to the commission. It contains aotate
the art of the approaches used in the ATLAS engine, the experiments performed, the system
architecture as well as the results of the BLEU evaluation

D 6.2. Crosslingual seh engine was delivered to the Commission. It describes the
architectural framework Nebula 5, the adaptation to ATLAS, the interface with the ATLAS
CMS, and includes an installation guide.

No milestones were associated with this workpackage

Final resuls

The ATLAS system integrated for the first time a machine translation engine capable of
domain adaptation over a large number of domains and language pairs. The domain
selection is performed by the document classification component embedded into the ATLAS
engine. The MEngine uses a hybrid paradigm combining two cofpased approaches.
Together with the engine we deliver 13 domains x 15 language pairs translation models.

The crosdingual search engine is an independent module, which can be easilyeddapd
implemented with another CMS. It indexes the ATLAS Document via RDF triples
automatially constructed from the information provided by all other processing
components of the atlas system. The crosslinguality is ensured via the translation
component

WP7 description

www.atlasproject.eu Pageb2/
129


http://www.c-phi.uni-hamburg.de/MTATLAS

_ Final report

¢ KS
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technical WPs (WP2, 3, 4, 5, Bhe focus of WP7 is on ensuring the acceptable quality of the
final ATLAS system, by assessing the technécfdmqmance and the level of fulfilent of the
system specifications, as well as assessing tred te user expectations fulfilent. The main
WP activities include:

T
T
T
T

T
1

Design and development of a User Evaluation Plan

Definition and design of a Technical TRk, addressing various testing aspects
(isolation, integration, regression).

Setting up and maintenance of User Groups and a dedicated Living Lab to strengthen
the user involvement in the project.

Definition of technical evaluation methodology (testicgrpora, user cases,

indicators, etc.)

Performing of Technical & User Acceptance Evaluation, by applying the Technical
Test Plan, the technical evaluation methodology and the User Evaluation Plan.
Analysis of evaluation findings; respond with system impnoents.

These activities are implemented in the following 2 Tasks:

T7.1¢ User evaluation and feedback adjustments

The task started with the development and the detailed definition of a User evaluation plan,
providing information on all important aspeat$ the user evaluation exercise:

1

Definition of the evaluation scope: what are we going to evaluate, what is the scope
with respect to geographical distribution, what are the scenario to be trialled, etc.

Organisation of the user involvement: what are thexpected user types,
methodology and timing of their involvement, local user groups and Living Labs
involvement, etc.

Description of the overall methodology to be followed: how the activities will be
organised and conducted, what will be the methodologaaproach to the different
evaluation challenges, processing of results, etc.

Design of the statistical framework for collecting and analysing the user feedback:
what will be the statistical indicators, what statistical measures will be used, the
relevart thresholds, etc.

Description of the usease scenarios: which scenarios are relevant for our target
user types, the objectives per scenario and the relevant system features under
evaluation, etc.

Setting up the detailed user evaluation timeplan: how nparounds should we
deploy, what will be the timing of each round, rouspecific evaluation scope, etc.

Presenting the user evaluation instruments: what are the questions to be asked, the
contents of the questionnaire, how can we maximise user accessiaitestc.

Description of the Multilingual €ontent and d.ibrary Living Lalg its mission,
objectives and sequence of maturity phases, host institutions, infrastructure,
partners, methodology, expected results, contribution in the project evaluation
activities, etc.

We defined 4 types of user groups and a Living Lab user group:

1. UGI1: students and scholars
2. UG2: authors, scientists, researchers
3. UGS3: Internet users with moderate WEB experience
www.atlasproject.eu Pageb3/
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4. UG4: digital content and content publishing professionals (\W&dgners, editors,
publishers, lawyers, etc.)
5. LL: professionals, members of thiteCelLiving Lab.

We also defined 4 User Test Scenarios and a LivingLab specific Test:

9 Scenario 1 (Readern}Librarianservice will be used in order to evaluate the inteda
usability and the users' reaction to the language features provided by the service; as well
as extended features such as storing and processing collection of documents, retrieval
and review of extracted textual details, etc.

1 Scenario 2 (User):-Rublider service will be tested by neprofessionals while
customising a readjo-use website.

9 Scenario 3 (Creator): general users with moderate web experience will use the i
Publisher service in order to evaluate the easiness, simplicity and convenience of
website creation (i.e. through simple wizards) and publishing.

1 Scenario 4 (Content provider): where professionals, working witHinen content,
editors in news and media agencies, publishers, lawyers, web designers will woerk on i
Publisher in order to evasile the features and flexibility of theRublisher interface.

1 L.L. Scenario (Professional users): professionals such as information designers, web
studio members, and web designers from the Living Lab will testltiterarian but they
will mainly focuson the advanced functionalities of thePublisher service so as to
evaluate the available features and flexibility of tHeublisher interface for creating and
customizing a rich contertriven web site.

Each scenario was complemented by an exercesgjasting the user to accomplish various
tasks, each consisting of one or more steps (mandatory or optional). The users had the
possibility to access online questionnaires in all rounds of the evaluation process. Each
guestion in the questionnaire refers tan indicator. For the measurement of each indicator

a5LR2Ayid aortS gl a dzaSR oamé NBLINBaSydAy3a a@dSNE

grouped into 4 main categories, namely: Usability indicators (9), Qualitative (4), Satisfaction
(7), Task fulfihent (20).

To leverage the effectiveness of our user evaluation activities and strengthen the user
AYyo2t dSYSyG Ay GKS LINRP2SO0 ¢S S&Linted il d KSR
[ A 0 NMIEH, which conducted:

Training and Testing Semirafri-Librarianservice;

Evaluation workshop on thieLibrarianservice;

Two feedback workshops on the full versionsg-bibrarianand iPublisher;

One workshop to test and evaluate th@iublisher Advance Mode;

Four testing and evaluation workshops ielnbrarianand rPublisher.

=A =4 =4 =4 =9

The members of the Living Lab, along with local user groups from the partner countries,
were our main assessors, as we recorded and analysed their feedback; mainly from 3
evaluation rounds.

1* evaluation round

In the £'round both services had limited functionalities and only English support. The MEAN
value of each indicator was average or above average, which was encouraging for a start.
Our strong point was the user interface which was considered good/excellent by the
majority of the users.
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2" evaluation round

In the 2% round, for both services, we had complete production versions in English only. For
the majority of the indicators the MEAN value was above average, but users indicated that
there is still space for impwvements (e.g. online help and tooltips could be improved,
automatic categorisation, machine translation and summarisation should be improved, etc).
The vast majority of users managed to add a new bodi.ibrarianin less than 3 mins, and
create their avn simple WEB Site witHRiublisher in less than 20 mins.

Final report

3™ evaluation round

In the 3% round we had true multilingual support for both services and we evaluated all

functions in their latest production versions:

T ¢KS adzaSNJ FNASYRE Angrigestipbint rSteYoalinelservices it i2 dzNJ
O2y&aARSNBR aY2NB (KIFIy 3I22R£®

QX

1 The user impression from the overall output quality (groupings, text excerpts,
summaries, translations) is above average, but below good.
1 The linguistic analysis seems to be almgsbd; while the machine translation and the
categorisation were found slightly less satisfactory.
Satisfaction from ATLAS services Satisfaction from main ATLAS components
5 5
1 W 1-Poor 4 3,55 353 3,58 3,55 315
o L-Poor 2-Below
2-Below 3 ;YAE\’I:ige 7

average
3-Average
4-Good

5-Excellent

24

1

04
Available
Functionalities

User
friendly

System
responsive

Productivity
Increase

Output
quality

4-Good
5-Excellent

Evolution of user appreciation across evaluation rounds

By analysing the results from all 3 rounds it becomes obvious that ATLAS was progressively
improving its services to the endsers. As one can easily notice from the following
diagrams, major improvements were achieved in terms of the user interface friendliness,

offered functionalities and automatic summarisation.

The user interface s friendly and easy to use | am satisfied with the present functionalities
100 1 Excellent 100 B Excellent
0% 16ood 80% 1Good
0% Rhierage £ W Average
0% 1 Below Average 40 1 Below Average
03 Poo 0% Poor
] 0%
IstRoundUE  2ndRoundUE  3rdRound UE IstRoundUE  ndRoundUE  3rdRound UE
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The automatically produced summary gives me a better
overview of the textual content

100%
90% M Excellent
80%
70% m Good
60% M Average
50%
40% M Below Average
30% Poor
20%
10%

T

0%

1st Round UE 2nd Round UE 3rd Round UE

T7.2¢ Component, integratiorand system testing

The task dealt with the testing of the ATLAS platform and its main components, in terms of
isolation, integration and regression testing. In more detail:

1 We defined in details the testing methodology: what is to be tested, what is the
sape with respect to individual components and indicators, etc.

1 We developed scenarios, testing steps and conditions for failure and success, testing
corpora, etc. for the integration and regression testing of the whole platform and its
main components.

C User J [ ems )

/Input f Output h
Queues

Save
Content item { Master IN }
pre-
{LF’C queue} processing
engines
Named entities, Important phrases i L )
Similar documents ! {Save queue} E FrEces=ineE J
engines
{ Summary }
Queues
Extractive Summarizer
summary engine r post- -
- ~ processing ]
Avtomatic Classification L\ engines _
classification engine
Classification}
Queues

1 We executed the testing scenarios and scripts at the level of isolated components
(unit tests), at the level of integrated platform (integration tests), and after each
new deployment (regression tests).
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Overall results

T 2S RSTAYSR G{AYLX S [/ 2 yerlgvalXNf fulfilyhent d ATERSNE ¢ § 2
specs (mainly the 2 online servicegjbrarianand FPublisher).

1 We collected a significant amount of documents (testing corpora) used for both
testing and technical evaluation.

1 We defined in details the methodology to eifor the technical evaluation of the
platform components, including test cases and scenarios for each main component
and respective technical indicators 1 set of indicators for each main ATLAS
component (LPCs and CMS, categorisation, MT, CLIR, suntioryisa

i We collected and documented results from the technical evaluation of each main
component, including comparative assessment resyitdere this was applicable.

Important phrases Locations

3,00

2,50 2,50
2,00 2,00
1,50 1,50
1,00 1,00
0,50 0,50
0,00 . . . . . . || 0.00
GR BG RO DE EN PL GR BG RO DE EN PL

W Improve - 1 Acceptable -2 Good -3 ¥ Improve - 1 Acceptable -2 Good -3

3,00

w

Language BG DE| EN| GR| PL | RO | AVG
Precision (H 0,19 0,23| 0,27 | 0,23 | 0,17 | 0,22 0,22
ATLAS

. Recall (H 0,29 0,44|0,41| 0,41 0,36 | 0,32| 0,37

summarizer
Fmeasure (H 0,23 0,30| 0,32 0,29 0,23 | 0,25] 0,27
oTS Precision (H 0,16 0,19 0,24 0,27 | 0,19| 0,29 | 0,22
summarizer Recall (H 0,25 0,20| 0,22 0,33 0,21 0,06 | 0,21
Fmeasure (H 0,19 0,20| 0,23| 0,27 | 0,20 0,10 0,20
LexRank Precision (H 0,15 0,23| 0,27| 0,24 0,24| 0,21] 0,21
summarizer Recall (H 0,18 0,25| 0,25| 0,22 0,24 0,22 0,18
Fmeasure (H 0,16 0,24] 0,26 0,23| 0,22 0,21 | 0,19

Comparative assessment for the ATLAS summarisation component

LangPair . [ 9! &a02NB F2N (K BLEU score
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for the ATLAS MT component JREAcquis
DEEN 35.21 27.30
ENRO 30.46 21.92
PLEN 39.69 19.43
RGBG 17.68 7.31

Comparative assessment for the ATLAS Machine Translation component

WP7 deliverables and milestones
Three deliverables were submitted:

1. 57TdmM a! A&SNJ S fdzr GA2Yy LXFYyeéY LINPGARSAE RSOl A
be followed (user groups, evaluation rounds, timing of activities, scenarios and
exercises, questionnaires, exc

2. 5TOH HAYFIZ® ' aSNI 9@l fdza GA2YEY LINRGARSaA RSl
evaluation activities across the 3 evaluation rounds.

3. 51Td0 GCAYlFf wSLERNIL 2y ¢Sad wSadzZ Ga¢y LINRJDAR
(isolation, integration, regression, efaisedand the results obtained, the
methodology used for the technical evaluation and the results achieved (including
comparative assessmentwhere applicable).

No milestones were associated with this WP.

Final results
The results of this WP are related to tBenain groups of activities, namely user acceptance
evaluation and technical evaluation and testing. An outline of the major results is as follows:

The scope of WP7 encompassed two major axis of work,. The major project achievements in
each one of them isutlined below:

User Acceptance evaluation

1 Detailed methodology in order to organise and conduct the user evaluation:
methodological approach to the different evaluation challenges, approach for
processing of the results, user types and groups, methogo&gl timing of their
involvement, local user groups and Living Labs involvement, etc.

f 9aiGloftAaKSR | LIAngualeCopténtZehd/ed A § NIAVMETE) s0dzf G A £ A
strengthen the user involvement in the project.

i Detailed usecase scenarios and exises for each one of the 4+1 defined user
groups, including objectives per scenario and the relevant system features under
evaluation, mandatory and optional steps, etc.

i Statistical framework for collecting and analysing the user feedback, including
statistical indicators and measures to be used, and relevant thresholds.

1 Online questionnaires for each user group type.

www.atlasproject.eu Pageb8/
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)l

Condicted 3 user evaluation rounds.

Technical evaluation and testing

T
T

Detailed testing methodology.

Scenarios, testing steps and conditidos failure and success, testing corpora, etc.
for the integration and regression testing of the whole platform and its main
components (see testing reference diagram below).

Documentation and appraisal of results from the testing of the ATLAS platform, a
the level of isolated components, at the level of integrated platform, and after each
new deployment (i.e. regression testing).

Assessment of the level of ATLAS application specifications fulfilment.
Collection of documents (corpora) used for both tegtand technical evaluation.

Methodology used for the technical evaluation of the platform components,
including test cases and scenarios for each main component and respective technical
indicators.

Technical evaluation of each main component, including gamative assessment
results¢ where this was applicable.

Description of WP8

The activities performed by all project partners within WP8 resulted in:

T

Wide national and international promotion of the ATLAS platform, encouraging the
use ofi-Publsher,i-Librarianand EUDocLib.

A lot of promotional materials (including brochures, posters, leaflets and etc.) were
produced todemonstrate the real value of the ATLAS platform and thénen
content services.

ATLAS website was developed and updated with inftionaand direct access to
the ATLAS services. It is the main tool for interaction with target communities.

The scientific results achieved within ATLAS were communicated seigntific
community through presentation of scientific articles at national ainternational
conferences and workshops.

Interaction with elevant projects was performed by organisation of joint events,
presentations, demonstrations, exchange of ideas and discussion of future
exploitation activities

MLeCelLLiving Lab website was ddeped and many testing and evaluation
activities with users and IT experts were performed in order to improve the
performance and usability of th&TLAS services.

Users were actively involved in the evaluation workshops, organised iMteelL
Living kb, experts™ and users™ feedback collected.

ATLAS consortium partners elaborated strategy for ensuiogect sustainability
and planned exploitation activitie® provide a basis for futer project funding and
extension.

ATLAS services were demonstratgdarge exhibition and conferences in order to
establish contacts with potential customers.
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9 Potential customers were communicated by presentation of ATLAS at meetings and
exploration events and production of demonstration websites in response to the
identified needs of the customer.

Updated description of the tasks implemented in WP8

T 8.1: Project website

According to the project work plan, in Month 2 a portal was created to promote the ATLAS
project. It was built with-Publisher as an experiment withMLeCelLL. In the second year,

a new vision of the project website was applied and thebsite was updated with
information about the Atlas servicesi-Publisher and the linguistic platform Asset (http://i
publisher.atlasproject.eu/, http://atlasproject.eu/atlas/asset and developed additional
demonstration servicesi-Librarian EUDocLib, News Service Demo, UNESCO Website Demo,
and World Health Organization Website Demo. The ATLAS wisbditeamicdy updated

and has several important functions: from one side, it plays a role of the main project
information repository and from another it is a tool for dissemination and interaction with
users.

T 8.2: Detailed Dissemination Plan

Initial disseminatiorplan was developed during the first year and was updated regularly. It
included preparation of brochures, website development and distribution of dissemination
materials and presentations the ATLAS project at the identified national and international
everts (conferences and exhibitions). During the 2nd year, the planning consisted of
participation in larger conferences and presentation of ATLAS services through scientific
papers, posters and demonstrations to the target users. Last year, planned dissemina
activities of the consortium partners were focused on organization of events targeted at
ATLAS potential users and demonstration of ATLAS project achievements at exhibitions and
large international conferences.

T 8.3: Sustainability plan preparation

Developed Sustainability strategy to be applied after the project end and specific partners’
exploitation plans for further use of the ATLAS results are presented in Deliverable 8.4.

1 Description of ATLAS products and services (their main characteristics and

functionalities as well as some of their competitive advantages)

Description of ATLAS target users and respective use cases

Performed search in thenarket of web content management systems, market

trends and identification of main players on the market.

Elaboration of comparative matrix for products, available on the market and ATLAS.

Generic SWOT analysis of ATLAS products.

Identification ofIPR issues, concerning ATLAS exploitable results

Description of commercial necommercial exploitation cases ATLAS products and

services

1 Paths for Community building, including description of communities, tools for
interaction and knowledge transfer

1 Promotion activities, tools and plans associated with sustainability strategy and
exploitation.

=a =

=A =4 =4 =4

T 8.4: Preparatio of primary outreach materials
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In order to increase the visibility of the ATLAS project and its identity among potential end
users and public and to facilitate their access to project services, variety of dissemination
materials were produced within thergject. Their detailed description has been done in
D8.2 Dissemination kaccording to the project work plan.

1 The brochures of AtlagLibrarianand the general project brochure are available on
the project websitehttp://www.atlasproject.eu/atlas/project/dissemination/en

1 10 posters were developed for visualising and disseminating the project results.
They were introduced at conferences and exhibitions for better presentation of the
developed services, used technologies, present and further benefits, and widening
the scope of the potential users.

1 The ATLAS project results are presented in 11 articles, press releases, newsletters
and other publications addressed to the users anddghgeeral public.

9 The results of the Atlas project are made available through 31 articles and papers,
published in scientific and technical journals and conference proceedings and
presented at annual conferences of the world's major professional commuiities
content management, and other relevant areas.

1 Online video tutorials, guides and technical documentation abduthlisher and-
Librarianwere developed.

1 Development of 12 demonstration cases for potential customers:

- i-Publisher Live demdrttp://i -publisher.atlasproject.eu/

- i-Librarianwebsite,http://www. i-Librarianeu

- EUDocLib websitéttp://eudoclib.atlasprogct.eu/

- PLDocLitttp://www.atlasproject.eu/pl/

- News Service Dembttp://newsdemo.atlasproject.eu/

- UNESCO Website Denfitp://unesco.atlasproject.eu/

- UNESCO Chair Website Deimity://a2.atlasproject.eu:9090/unesco

- World Health Organization Website Denmtp://asset.atlasproject.eu/who

- Video materials demo versiohttp://videodemo.atlasproject.eu/

- Press clipping service in Bulgarian and English,
http://mediaimage.tetracan.com/

- Plagiarism servicétttp://textmatch.eu/

- lconpainters from Bundovtsi family website,
http://www.atlasproject.eu/asset _demo/icons/bg/index.htm

T 8.5: Dissemination of primary materials

In order to reach to the target customers and users and to maximize the visibility of the
project, ATLAS partners used different channels and tools and cooperated with other
relevant national and internationadrganisations and projects, sharing similar objectives. A
list of appropriate events and conferences that bring together the relevant stakeholders had
been preliminary developed in order to facilitate the selection of the most important
channels for dissainating ATLAS information and achievements.

f During the  year, the Dissemination activities included preparation of brochures
and website development. Partners mainly distributed dissemination materials and
presented the ATLAS project 3® national andinternational events. The objective
was to raise awareness of the ATLAS by presenting the project to the content
providers, linguists, relevant representatives of the scientific community and
potential users.

f During the 2 year, the results of the Atlgsroject were made available throug}8
scientific papers to the target users. Ten newsletters and articles addressed the
users and the wide public as well. Through technology and tool demonstrations,
case study presentations, the ATLAS services were pegban32 relevant events
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(exhibitions and big conferences) in order to explore possible ways of their
exploitation by demonstrating their real benefits to the different target groups.

w During the 88 SI NJ aSNIAOS&Q LINBssSentfit ppere welie> RSY 2 &
disseminated at38 national and international events, with the focus on large
conferences and exhibitions and organisation of target workshops to increase
visibility of the ATLAS services among potential custongensdividuals and
organisationsand to strengthen the partnership between ATLAS members and the
potential participants in the established ATLAS communities.

T 8.6: Interaction with target communities

Dissemination activities performed in ATLAS project were also oriented towards
establisiment of ATLAS target communities. Demonstrations and promotion of ATLAS
services and results were made among different target users:

} Linguists, computational linguists, NLP engineers, IT scientists, key players in
Language Resources and Technologies apdesentatives of social sciences and
humanities (in many conferences, workshops and special demo sessions);

} Business Angels from all over Europe (11the Congress of European Business Angels
Network);

} IT experts, PhD students and researchers in Softwagineering, web developers
(Usability seminar). Most of them participated in the 3 testing rounds of the
prototypes;

} Web developers, €ommerce companies, hosting companies, content management
and CRM providers, ad networks from CEE and the restof thefwR 62 9. L ¢ QMM 0

} Living Lab users and experts during ATLAS evaluation workshops

The communication and interaction with the different communities was achieved by
participation in international events and a numberaafordinated workshopginternational
workshops for research community; meetings with potential usetser evaluation
workshops with developers and users and joint events witlreCelliving Lab and etc.)
with both international and national scopkpsted and organised by ATLAS partners

The Mulilingual eContent and d.ibrary Living labMLeCe). has been launched in the
frames of the ATLAS Project and is a pilot sectoral Living lab dedicated to contribute and
promote digital multilingual o#dine content and libraries as an important instrumemot f
development of knowledgéased and multicultural society. The living lab is considered as a
strong instrument for establishing an innovation ecosystem which supports quality
assurance of innovative services and products, sustainability and businesdatiqul of

such services and products.

Living Lab website (http://livinglab.itd-bg.eu/) developed in September 2011, is a
communication tool for the members of the Living Lab communities and it is very
appropriae environment for attracting these participants in the ATLAS communities as well.
Testing and Evaluation questionnaire was developed and published on the LL website
(November 2011) for collecting feedback from users, developers and experts
http://livinglab.itd-bg.eu/content/testingevaluationquestionaire Living lab platform is
update regularly with current LL activities, including dissemination events, results, feedback,
and reports from testing, user suggestion box. It is going to be used further as one of the
main dissemination tools after the project expiration in order to keep the communities
informed about latest developments of the ATLAS services.

Interaction with10 relevant projects (MEFNET, Cesar,-BPIN, CARIN, PROMIS Lingua,
OpenScoutShareTEC, SmartBook , DYLAN, ELLIOT) and 3 networks (MUMIA, EUROPE Innova
KIS and OpenAlRE), by the organisation of joint events, presentations, demonstrations,
exchange ofdeas and discussion of future exploitation activities
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T8.7: Project impact measurement

Ly GdKA& GlFal ¢S adkNISR gAGK GKS RSUSNXYAYLFGAZ2Y
groups and their respective networks. We used various techniques to as&ess t
relationships between different organizations and how to leverage the knowledge
dissemination across organizations and increase the effectiveness and productivity of the
content workers. As a result we establish close relations with each target grodp an
network, plan and implement many activities to disseminate the potential impact of ATLAS
tools and collected feedback from many professionals and organisations. The main vehicle
for supporting this type of activities was the Living Lab created and ctath@gth relevant

other networks of Living Labs. By continuing monitoring, operation and analysis of the users
and networks through the Living Lab, we contributed to the experience of building
communities of knowledge and practice.

Expected Impact

The prgect brings together advanced technologies for multiingual web content
management and text mining (such as automated annotation, roarland translation) in a
united platform. The developed softwaisa-service architecture demonstrates the
capabilitiesof the ATLAS platform, and the opsaurce license facilitates the spread of the
project output.

The ATLAS system offered the following expected impacts:
w Technological

0 Integration of text mining tools into content management systems

0 Integration of text miing services

o0 Stable and more efficient Machine Translation modules for the project
languages. The language pairs considered in ATLAS are covered by Google
Translation but with very low quality. On the other hand these language
pairs have strong relevancerfthe Centraland EasEuropean commercial
space.

o Contribution to the development of text processing chains for languages,

which lack resources at present

Adherence to and promotion of existing and future web standards

o Practical and economically viablelstions for nearlyautomatic provision of

multilingual online content and services for some EU languages

Social

Facilitate exchange of information and knowledge

o Simplify authoring, management and exploitation of heterogeneous
multilingual content

0 Addresghe needs of a large number of people belonging to different target
user groupg individuals and organizations

o Cross the language barrier

o Facilitate culture exchange

0 Liaise with Europeana and EuroMatrix Rjughe liaison with EuroMatrix

o

o O

Most of the techmwlogical expected impacts were measured using the defined in WP7
evaluation criteria and scenarios. There were additionally proved by providing seleeted in
depths interviews with leading experts in the field as well as with a series of targeted
implementaions of the ATLAS platform in various domains like University content
management portals, research management solutions, media information systems, etc.

The LL contributions to impact measurement and analysis were channeled through:

w User interviews (112)ral user suggestions (38);
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Feedback from idea generation workshops with lesers (3);

Feedback from idea generation workshops with experts (4);

Online suggestion box (ongoing moderation and summarization);

Feedback from workshops with users and prospectisers (8);

Feedback from prototype testing (6);

Feedback from real settings service deployment (at SULSIT and Sofia University);

Usability Lab controlled assessment of user acceptance (3);

Feedback from education and training sessions at university (2yel

Feedback from training workshops with developers (3);

Feedback from workshops with researchers (2);

Catalysing research activities based on ATLAS (3 PhD study and 12 MSc studies);

Ongoing support of ATLAS communities and summing up of their feedback;

Regular workshops for testing, evaluation and feedback from users of all ATLAS
software tools and system as a whole (6)

w Final report of the LL activities.

Eegegegeegeeeeeeee

In particular, data was collected with surveys that ask users (from the user groups described
in WPJ to evaluate different aspects of their perception of access to content. Access to
content reach the standard level during the first year of the project, and increased during
the second and third years respectively with 20% and 30%.

The achievement of th@lanned milestone of 20/25/30 people attending dissemination
events is a guarantee for the significant level of success of the ATLAS project.

The number of web site hits during the first year was increased with 75% and 50% over the
next two years.

The nunber of media citations during the first year increased with 200% by the end of the
third year.

T8.8 and T8.9: Nationwide and Trafgiropean project promotion

ATLAS team used the opportunities of relevaxhibitions and scientific eventsto
disseminate tle project results by givingresentations andperforming demonstrations,
thus reaching potential customers and users. Tmmest important events of ATLAS
consortium are presented as follows:

CeBIT 2012,-60 March 2012, Hanover, Germany
EACL 2012, 227 April 2012, Avignon, France
CESAR METYET Road show 2012 Sofia, Bulgaria May 2nd 2012
LREC 2012, ZI7 May 2012, Istanbul, Turkey
EAMT (Summit of the European Association facMne Translation), 280 May
2012, Trento
1 17th International conference oApplications of Natural Language Processing to
Information Systems (NLDB 2012);Z8June 2012, Groningen, The Netherlands
1 International Exhibition of Software Bucharestd November, 2012
The ATLAS project results wgmesented using presentations, @bers and scientific papers
at national and international conferences, workshops and seminarsong different target
users. The most important events of ATLAS consortium are presented as follows:
91 University of Winterthur, Winterthur, Switzerland, Februag13
1 University of Buenos Aires, University of Cordoba, Argentina and University of
Santiago, Santiago de Chile, Chile@MNovember 2012
1 UNESCO IITE and UNITWIN/UNESCO Chairs International Conference "UNESCO

Chairs Partnership on ICTs use in Educiti®g 10 September 2012 SPetersburg,
Russian Federation

=A =4 =4 =4 A
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1 Human Language Technology Days 20128 %eptember 2012, Warsaw, Poland
METAFORUM 2012, 120 June 2012, Brussels, Belgium

1 2nd Pan European Private Equity and Stgad Forum, 222 June 2012Athens,
Greece

Cross lingual Language Technology 2042May 2012, Univ. Hamburg, Germany

NLP Seminars on Computational Linguistics, Faculty of Computer Science, "Al. I.

Cuza" University of lasi, 3 May 2012 and 10 May 2012, lasi, Romania

BringIT on! 22, 1718 May 2012, lasi, Romania

International Exhibition of Software, ExpoBinary7 November 2012, Bucharest,

Romania.

1 Language Technologies in Romanian Diaspora Research & Developmeit, 26
September, Bucharest, Romania.

9 11th Congress of the Europe Business Angels Network (EBAN), Theme:

G{ @y RAOI tAWS alGyWRB y@i2Y LI NI YSNEKALIBMdayy R DA &A 2\

2011, Warsaw, Poland

METAFORUM 2011, 2728 June 2011, Budapest, Hungary

5th Language & Technology Conference (LTC 2011): HumgumalgenT echnologies

as a Challenge for Computer Science and Linguisties] Movember 2011, Poznan,

Poland

T 29. L ¢ QM @&ober 2011 in Sofia, Bulgaria

9 Conference on Resources and Tools for Processing Romanian Lan@lauydlR
2012, 27 April, 2012,ral 2011, Bucharest, Romania

T / 2yFSNBYOS 2y aYSIadaNBa (2 adzZlLR2 NI Sy dSNLN
RAIAGEE azfdziAzyaédd mT WFHYydzE NBE HaAMMI 5NIF Y| X

9 Corporate business day (Atlantis group of companies) with the participation of

managers from allxer Greece and Cyprus, 10 February 2011 Thessaloniki, Greece

LREC 2010, 423 May 2010, Valetta, Malta

MOBIP 2010 and Investment in Mobile and IT Servicegd61une 2010, Valencia,

Spain

9 FASSBLO7: The Seventh International Conference Formal ApgsdacSouth Slavic

and Balkan Languagesy30ctober 2010, Dubrovnik, Croatia

BringIT on! 2010, 10 December 2010, lasi, Romania

Corallia Conference for the rolusters.job, 20 December 2010, Athens, Greece

= =4
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List of the deliverable in WP8

1 D8.1 Projectvebsite (M2)

1 D8.2 Dissemination kit (M31)

1 D8.3 Project Dissemination report (M35)
1 D8.4 Sustainability plan (M35
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