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1 Overview and WP3 goal

The European Library (TEL) presently offers an online portal federating asces the
resources of thd8 national libraries in Europe in 20 languages. Trergjthen, extend and
improve TEL services, the TELplus European projeas founded in October 2007. Within
this project, OCRing efforts, full-text indexing @nfull-text search investigations are
conducted, all part of the strategic objective BLTo investigate the implications and impact
of including full-text search and related functibias in the TEL portal.

Within the TELplus project, the aim of TELplus WoRackage 3.1 is to investigate the
technologies presently available for full-text staengines in order to improve access to
European OCRed collections through the use of tb&ts. The final objective of this work is
to develop a search engine prototype implementiagrost pertinent of these technologies.

With the goal of extracting meaning and usabilitynf this huge mass of textual contents,
WP3.1 investigated multilingual and semantic fumadlities which could be added to full
text search engines to improve, for users, acdéssilsearch and retrieval on multilingual
digital libraries’ portals.

In order to complete this study and to outline tiser point of view, a user survey was
conducted, for a number of multilingual and sentafdgatures, to analyse the use and interest
of these investigated features for a user of nifilal digital library portals.

We present first, in this document, the features imeestigated for multilingual digital
libraries’ portals, their technologies and the nm@aeyers. We then present the user survey and
its conclusions.

Taking into account the survey conclusions and iops) a prototype engine, implementing
the features defined as the most interesting aetluluduring the survey, will be developed
during the coming months. This prototype will besraall contribution to the vast field of
investigation available today for access to digitalections.
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2 Features for a semantic and multilingual accesst o indexed
digital libraries’ full texts and Technologies asse ssment

The features presented below cover first, two ntlimains: themultilingual features that
could be expected on multilingual digital portatd the main text-mining capability
coveringextraction extraction of named entities (persons, placesand)of keywords.

We then propose two features, based on the spdeificnique of texts clustering: the
capability to automatically categoriselocuments, and theontextual searclallowing to
relaunch search on keywords while remaining insti@e intellectual context.

Finally, three additional functionalities are prepd: the capability to extract from texts
analysisdocuments and authors quagtkaks to online resourceandsimilar documents

2.1 Multilingualism

In regard to the multilingual capabilities, autorndanguage recognition and multilingual
language support are now currently providieg engines and tools. In fact advanced linguistic
features for textual analysis are well covered agw up to 28 languages in the
FAST(Microsoft)engine.

The treatment of multilingual documents is therefpresently well integrated by engines and
tools, even if this ability for documents with mkanguage contents is not yet satisfactory.

The main (and real) challenge for engines and toslspresently the cross-language
capabilities for query analysis, search and resitiend also in results restitution.

In this context, we will study 5 functionalities:
1. Translation of requests,
2. Disambiguation of requests,
3. Translation of result lists,
4. Translation of whole or part of documents,
5. Translation of extracted entities, keywords aneégaties.

2.1.1 Translation of requests

The functionality:
This functionality entails translating queries aetfieving documents in all target languages
(see Figure 2-1).

For non-ambiguous queries, such as a query likeifisd” in English (see Figure 2-1 below),
which is a non-ambiguous word, queries can beli¢asanslated and documents in different
languages can be proposed to users.

1 From main western European languages up to 7 7ostguplanguages IRAST(Microsoft)engine.
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For ambiguous queries, such as a query like “avaghich might mean, in French, a fruit
(avocado) or a lawyer, after detection by the emgh the different meanings, explicit or
implicit processes can be set up to propose tausee the different meanings and ask him to
choose, or to choose for him but in pointing owt #mbiguities. The achievement of this

disambiguation feature is complex, especially thi@ae good quality of retrieval, and is
detailed in 2.1.2

If the ambiguity just comes from a word whose 3spgliis identical in different languages,
such as a query like “pain” which means “breadFmench and “suffering” in English, again,

explicit or implicit processes can be set up to agjuestion to the user, or to choose for him
but in pointing out the ambiguity.

I- T’ EY [)L L .'b ® Automatic language recognition
TE1 4 l ]/‘ a j l/ e “Without ambiguty: Automatic translation of the recuest
Sl X (muidtilingual mock-up) o Translate page and results
plus projec :

Sumplified lst of result for query : "squurel” (Translation : écurewil (French) - eichhirmchen (Germany)

Change the query language fEn_insh i
Modify the request translation and target languages i i

Smime = The Squirrel
| de Margaret Lane - 1983

Text and illustrations survey the physical characteristics, habits, and life cycle of
the squirrel.

Squirrel
de Angela Roystan - 19389

Describes the physical characteristics, habits, and natural environment of
squirrels.

CEuvres complétes de Buffon avec les supplémens -
de Georges Louis Leclere Buffon, Georges Cuvier- 1835
Canada, I'ecureuil noir, e grand écureuil les climats trés-chauds, tels gue

celui de la gris de Virginie, l'écureuil de la MNouvelle- Guiane. ... ‘:

The Tale of Squirrel MNutkin

de Beatrix Potter - 2002

The aim of these editions is to be as close as possible to Beatrix Potter's
intentions while benefiting from modern printing and design technigues.

Polo et I'écureuil volant
H de Ginette Anfousse. Marizol Sarrazin - 2004

Figure 2-1: Translation of request and cross-lingukretrieval for the non-ambiguous query « squirrel»

An example of implementation of this feature isyide onGoogle translate (Beta)

The technology:

Translation of requests is achieved through theofiskctionaries or translation software

! see TC-Star project (FP6) repbttp://www.tc-star.org/pubblicazioni/D17 HLT ENGfpd

5/32



TELplus WP3 D3.2 I

TELplus project

For ambiguous queries in the source language @si¢avocat”), more complex technologies
must be added, especially to achieve good qudilitgtaeval, which are detailed in 2.1.2.

Multilingual library thesauri can be used also a&ionaries such as on thHénesco portal
where the use of the manually translated Unescdilmgual thesaurus provides interesting
cross-language retrieva1l Software).

The players:

Numerous search engines claim to be able to inegieen source (Eurovoc, Eurodikatom,
...) or commercial translation products suclBgstranor Reverso

In order to upgrade translation quality, linguistitgines such dsAST (Microsoft)or Sinequa
could profitably integrate such translation softeyawith a plus for Sinequa for its use of a
cross-language semantic vector space.

Linguistic tools, such as that provided Begrox, are important players implementing this
feature and th€ ACAOQ project, managed by Xerox centre of reseaxcbe], now under way
and dedicated to Cross-language Access to Catalague Online Libraries, is a promising
solution for Digital Libraries.

The integration of libraries” cross-lingual thesausuch as the subject headings manual
mapping of theMACS project or the automatic subject headings mappeigg undertaken in
TELplus WP3 task 2Zare interesting solutions for providing crossgaage retrieval.

2.1.2 Disambiguation of requests

The functionality:

This functionality consists, for engines, in analgsthe request, detecting the different
‘meanings’ of this request and providing documealsted to its chosen ‘meaning’.

There are different types of ambiguous requestdéfatent levels for engines to resolve this
problem. We list below 4 examples related to diditaaries search. We list them from the
‘simplest’ to the most ‘tricky’:

1. Ambiguity might be related to a named entity sushaaname of person or of place: the
query, in French, “fontaine” can be related to fiaums or to the fabulist ‘Jean de la
Fontaine’. The query “London” can be related to fhlace or to the novelist ‘Jack
London’.

2. Ambiguity might be related to multilingualism (sB€l..1): the query “pain” can be related
to “bread” in French or “suffering” in English.

3. Homograph or homonym ambiguities: a query on a wWordvhich the same spelling can
be related to completely different meanings. Thergtavocat”, in French, can be related
to the fruits (avocado) or lawyers. The query “Bamk English, can be related to the river
(lake, ...) banks or to financial institutions. Honyars generally have different entries in
dictionaries.
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4. Polysemic ambiguities: a query on a word for which same spelling can be related to
different senses whose meanings are related. They dbank” can be related to the
financial institution but also to the building wieea financial institution offers services
and the same is true for the query “church”.

The challenge for engines or tools is first to béeao analyse the requests and detect the
ambiguities, secondly to retrieve documents rel&dgtie chosen ‘meaning’.

The technology:

For ambiguities related to named entities (1.),ube of entity extraction tools and document
metadata (author, title, ...) will provide solutions.

For multilingual ambiguities (2.), the use of miutigual dictionaries and linguistic tools, will
provide solutions.

For homograph, homonym and, especially, polysemigiguities (3. & 4.), technologies must

be much more complex. If deep linguistic technasgiespecially semantic textual analysis,
are the most appropriate to deal with this typeawibiguity, the main gap is probably in

technologies enabling document retrieval in cadesomplex ambiguities. FAST provides

contextual analysis, Sinequa a semantic vectoresdagt a complete semantic analysis of
document contents will be very expensive. Expensivédime of analysis and indexing,

memory size and retrieval performances. Clustetguniques, enabling documents to be
clustered around ‘concepts’ might be the solution.

The players:

For entity or multilingual ambiguities, players che the same as those for translation of
requests (2.1.1) adding text-mining capabilities.

For more complex ambiguities, players suchSasequawith its semantic vector space or
Xerox can provide solutions.

Players for the use of clustering techniques miightompanies such asitonomy Vivisimo
or Carrot20pen source project, but this is still a domaidanresearch.

2.1.3 Translation of results
We present below 3 functionalities related to ta@glation of search results.

2.1.3.1Translation of result lists

The functionality:

This feature proposes a translation of the mugitiad list of results in a chosen language. The
engine translates titles, summaries and signifiextacts from their original language into
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the user language in order to enable the userve adirst short vision of all the documents’
content.

An example of implementation of this feature isyided onGoogle translate (Beta)

The technology:
This feature is based on automatic translatiomsuoé tools.

For a complete state of the art of language tedynesd in Europe, refer to tHeC-Star project
(FP6)report

The players:

Numerous search engines claim to integrate opercsar commercial translation products.
Among these, we can cifgystran on whichYahoq Babel Fish(andGooglé until last year)
are based, dReversan test onAsk Jeeveportal.

2.1.3.2Translation of whole or part of documents

The functionality:

This feature proposes a translation of part or whafl the documents retrieved during the
search. Whilst translating whole documents is pobb#oo ambitious for digital libraries’
documents, part can be pages, paragraphs, sentmtesen words.

If the state of the art of automatic translatioal$as far from perfeéf its technology may at
present be very useful to discover quickly the teenand overall content of pages or
documents in foreign languages or to help the tesanslate complex parts in documents.
The technology:

This feature is based on automatic translatiomsoé.

The players:

Players are the same as for translation of reistdt (see 2.1.3.1).

1 Google is presently based on Google translatiteriial software integrating statistical and leagriechniques
http://www.google.com/intl/en/help/faq_translatioiml#googleandGoogle blogandalsa

2 Very promising technologies are presently undemgpess combining linguistic technologies with stétal
methods and learning technics, sé&@://www.tc-star.org/pubblicazioni/D17 HLT ENGfpd
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2.1.3.3Translation of extracted entities, keywords and cadgories

The functionality:

This feature translates, in the user target langudige extracted entities, keywords and
categories provided by the engine (see 2.2).

The technology:

This feature is based on the use of multilinguaitidnaries and automatic translation
software.

For entities such as name of persons or placesifispaultilingual dictionaries can be used,
such as, among others, library thesauri of namg®isons providing multilingual references.
For keywords and categories, library multilinguabgect vocabularies can also be used.

More complex technologies based on clustering 2s@ein a large multilingual corpus could
also be used for keywords and categories.

The players:
Players are the same as for translation of reqests2.1.1).

Players for more complex technologies based onesing adapted to our problem are still in
the research domain (see 2.3).
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2.2 Extraction

We explore here the basic feature encountered seithantic engines or linguistic and text-
mining tools working on text: Extraction. Extractideatures cover extraction of named
entities (persons, places, dates ...), but alsorpatextraction, with the capability to integrate
specific enterprise rules, and noun groups or kegveatractions.

The challenge for the statistical, linguistic oreavlearning technologies, involved in this
feature, is to be sufficiently sophisticated to yide not only basic extractions but
‘significant’ extractions. The syntactic and senmargquality of the extracted entities and
keywords, their good ranking and their pertinendiw the encyclopaedic domain of digital
libraries are the key points of this feature.

We propose next 4 functionalities to improve digitararies access:
1. Extraction of names of persons,
2. Extraction of places,
3. Extraction of events,
4. Extraction of keywords.

Below is a demonstrative screenshot of what camnleeof the uses of these 4 functionalities.

List of results
# MNamed Entity Extraction: Persons, Places
I- * * Extraction of Events
TE1 TR Y DL le ra}/y * Extraction of Keywords
TELpius project (multilingual mock-up) + Categorization

* Agoregation of documents of a work

Tulultilingual kst of result for query : hible

Refine Expand Clategories :
sacred texts, relison, christianty, mdatsm,
Persons : theslogy, Old Testament, Mew Testament, .

Jesus, Moszes, Petius
Comestor, Samt Terome,
ant Thomas Aeunas, .

La Biblestude
de Jean-Fierre Jacgues - 1982 - 79 pages

Includes index.
Places :

Jerusalem, Palestine,
Egypt, Rome, Paris
Feach a map | Dictionnaire de |a Biblecontenant tous les noms de personnes, de liew, de ...
de Fulcran Wigourousx - 1912
Plates, etc., part colored and folded.

Events : i elropeana eulark /12148/bptek2559226
Flight into Egvpt, Birth of g o e ks
Chist ncbnion Tlood: The Bible: Its Origin, Its Significance, and Its Abiding Warth

by Arthur Sarmuel Peake - Bible - 1913 - 517 pages
"Part of the earlier portion of the book was published in The Sunday strand"--P. xii.

Keywords :
Hebrews, God, church,
prosphets, apostles,
paradise, angel. .

Ilore ...

Eerdmans Dictionary of the Bible
by David Noel Freedman, Allen C. Myers, Astrid B Beck - Religion - 2000 - 1474 pages

Caontaining nearly 5,000 articles - mare than any other comparable work - it clearly and experly
explains all the books, persons, places, events, and. ..

Figure 2-2: Extraction of names of persons, placesvents and keywords for query “bible’
and categories proposed by the engine
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2.2.1 Extraction of names of persons

The functionality:
This functionality extracts from text, the namegefsons it contains.

These extractions can be applied at different tewathin a corpus of documents. They can be
applied to a page of a document or a whole docunmnthe analysis of the text of this
document or page, in order to present to usergénsons mentioned in this document or
page, and to show them in their context (for exantyyl highlighting names in texts).

It can also be applied, in a wider way, to a listlocuments to present the most ‘significant’
persons related to a search (see Figure 2-2) Hysamg the texts of the documents of the
result list, and, in the same way to a whole corpusviding navigation (to refine or expand
research) and network of digital libraries’ docunsethrough their extracted names of
persons.

Most libraries have authority data for names ofspes used in their catalogues, and a
challenge for this functionality would be to intagg these authorities and to be able to work
with names from libraries’ vocabularies includirfie tspecificity of the different forms of
names (international forms, rejected forms, formsnfdifferent country/language, etc).

This functionality was designated, with a huge mgjaduring our survey (see 3.3), as the
most useful and interesting for digital library tse

The technology:

The extraction of names of persons is a functionathich is now currently encountered in
enterprise search engines for their specific needs.

It is based on dictionaries and on entity recognitiechniques, like first names recognition
and syntaxic analysis related to names of persbims. technology is now widely used and
improved in text-mining companies.

Statistical and learning techniques are preserndy mvestigated for entity recognition in
research projects and open source communities.

The players:

If this functionality is integrated in all the majactors of semantic engines (Fast, Sinequa ...),
text-mining companies likénxight! or Temis both based on Xerox technologies, provide
high-performance dedicated tools which can be @dggto engines and enhanced with their
specific requirements and resources.

1 Now part of SAP company
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In open sourcezate from the University of Sheffield, is the main yda for entity extraction.
Note that if text-mining companies covers multiliiagjsm well (support between 20 and 16

languages), Gate is mainly natively English ancc@mponents’ resources presently support
only 7 languages.

2.2.2 Extraction of place names

The functionality:

This functionality is similar to the extraction wames of persons.

Its use in digital library portals can provide aogeaphical network of digital library
documents with geolocation of documents, navigatibrough names of places within

libraries’ corpus, refinement or expansion of skassults, etc.

Some libraries provide authority data for namesglates with a few including geographical
coordinates which could be integrated.

The technology and players:
The technology is similar to that used for ext@ctof names of persons and so, the same text

mining companiednxight or Temis or the open source framewdBateare the main players
in this domain.

2.2.3 Extraction of events

The functionality:
This functionality extracts events from text.
The technology:

The associated technology is based on events nlictes or on syntactical rules or patterns
defining events to extract.

The players:

Text mining and linguistic companies are now faanilvith integrating this type of specific
rules for enterprises and companies sucKasx, Inxight or Temisare good players to work
with libraries on rules definition for events or tategrate events dictionaries in order to
implement this type of extraction.
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2.2.4 Extraction of keywords

The functionality:
This functionality extracts from text, the wordsterms which are the most ‘significant’.

As for the extraction of named entities, this featoan be applied at different levels: page,
whole document, list of documents or whole corpugyrder to propose to users the analysis
through keywords of texts, or navigation throughykerds within the digital libraries
documents allowing refining or relaunching the isssearch.

For digital library portals, the challenge of titype of feature is to provide high quality and
‘significant’ keywords for their documents coveriag encyclopaedic domain. Without this
quality, this feature loses its added value forsised this is the real challenge for companies
or projects involved in semantic engines or texting tools, which are more used to working
with specific vocabularies and documents dedictiespecific domains.

The technology:

Twol major technologies are presently involved in felt engines or tools:
Statistical and probabilistic methods, which trieat as a little more than a bag of
words,
Linguistic techniques, which can go from morphobady lexical or syntactical
analysis up to ‘partial’ semantic analysis of teets.

The parsing of the texts then goes from a simplkerisation, to stemming, strong
lemmatisation and even some concepts. Some tedmauen treat text as string.

The linguistic technologies ara,priori, more useful for keyword extractions. They perform
document analysis and noun groups recognition mitine or less deep linguistic techniques
combined with statistical techniques for weightsapemas and ranking of extractions.

The pure statistical or probabilistic engines ao¢ designed to provide good syntactical
quality for noun group extractions. But combiningeit deep statistical methods with a
‘surface layer’ linguistic analysis (without deerpho-syntatic analysis) they can achieve a
very good levél of noun phrases extraction.

The players:

Two main actors of semantic engindsAST(Microsoft) and Sinequa provide keyword
extraction with a good quality of extracted nounups already operational on web portals:

1 Research projects also investigate learning teciasi such as the Stanford NLP Group combining istigu
modeling with probabilistic and machine learningagaches to NLP (nativly in English).

2 SeeAutonomycrude extractions due to its probabilistic tecbggldedicated to excellent features but not to
publication of keywords for users (seftp://autonomy.bm-lyon.fr/retina

3 As AMI Software
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seeScirius.comand clifbar.org for Fast, andsenat.fr lemonde.frand culture.fr for Sinequa.
Both are based on linguistic technologies (lemma#bs ...) with specificity for Sinequa
which uses a semantic vector space.

An important detail in regard to the above porislthat only keywords related to a search are
presented and it is an unknown what keywords cbelgroposed for a whole document or a
page of a document.

Fast and Sinequa largely cover multilingualism wabdvanced linguistic tools for 28
languages for Fast and 18&r Sinequa, but it is not really clear, for eith&f them, if
keywords extraction is provided for all those laages.

In open source, thelulti-Lingual Noun Phrase Extractor (NProject (MuNPEX) from the
University of Karlsruhe, which is part of Gatgrovides noun phrase extraction in English,
German and French (Spanish in beta).

A possible research task would be to see how the afslibraries’ subject headings
vocabulariescould improve and enhance the extraction of kegaor

1Including 6 languages with semantic analysis.
2 The ANNIE module of GATE is nativly in English.
3 LCSH, SWD, Rameau, etc.
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2.3 Automatic categorisation

The functionality:

Automatic categorisation is a new technology desilgto control unstructured, non-indexed,
and unorganizéddigital content. This functionality consists ofgames or tools categorizing
documents through their textual content analysae@ories can be categories of predefined
taxonomies (like those of subject headings vocalmdain use in libraries) or categories
generated by the engine.

For example, for a search on ‘Bible’ (segure 2-2), why not retrieve categories such as
“sacred texts”, “religion”, “Christianity”, “Judam”, “theology”, “Old testament” , “New
testament”, etc, provided by the engine via theteluing of the digital library documents after
a statistical and semantic analyse of their cot&ee also the example below (Figure 2-3).
This seems idealistic but numerous research peojeotk on this feature and commercial or
free solutions such aSlusty (Vivisimo) or Carrot2 an Open source project, working on
clustering on the fly web search results, providepsing results.

A possible research area to provide a high quafitsategories, which is alone acceptable and
useful for an encyclopaedic body of knowledge,ossée how the use of subject headings
vocabularies used in libraries’ catalogues (Bekplus WP3 task @ can enhance this feature.

Researcher Profile

e Extractions and Categorization

e Links to cnline resources

o "Reference to" & "Cited by" (Context/Authors)
o Similar documents

e Refine on rejected forms

¢ Geographical refinement,

e Contextual search

(mudtilingual mock-up)
TELplus project

The birth of Europe, Jacques Le Goff, 2005 Categories
Refine Europe, Middle Ages, History, IMedieval
Crinl Soctal Hhstery, Geography of

Persons

, Wargn Wfary,
Charlemagne, Hicholas of
Cusa, Samt Benedict,

Francis of Assisy, Philin
Aupustus, Fope Innocent,
Thomas Aquinas,

Places

Aurla Chapelle, Santiago de
Compostela, Terusalem,
Eome, Barcelona, Tberian
pemnsula, Ttaly, Pang, ..

Events

battle of Poitiers, treaty of
Werdun, battls of Hastings,
treaty of Paris

Keywords
Iuslim, Christian, Gregorian
reform, merchants, towns

| |papacy, Catharism,

® (Cross Citations
Reference to:
® The documents guoted in this document with the list of their authors order by the number of
quotation (the authors the most quoted first). Emphasis on the co-authors
Links to the documents which are digitalized or to their record; Links to their authors;
Cited by :
® The documents which quote this document (intertextual references, studies, reviews, ...} with the
list of thewr authors order by the number of quotation and the 'relevance' of the authors
Links to those which are digitalized or to their record; Linles to their authors;

* The passages most often quoted,

Reference to Cited by

® Sunilanity :
Similar documents with the list of their authors

Reach the aggregated record

Available Versions, Translations and Editions;

Wersions ] [ Translations ]

[ Editians

Onlme Resowrces

Figure 2-3: For document “The birth of Europe” from the medievalist J. Le Goff
Extraction of names of persons, places, events andtegories — Links to online ressources — Documents
and authors quoted or which quote — Similar documets

1 Few documents are classified in libraries.
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The technology:

Categorization is based on clustering techniqueshwtluster together ‘similar’ documents
through their textual content analysis.

Clustering techniques are based on sophisticatgststal and/or probabilistic algorithms,
such as inAutonomy which might be couplédwith linguistic technologies for textual
segmentation and analysis. Semantic capabilinesatso be used, such as in Sinequa, with
its semantic vector space used to retrieve sirddauments.

Categorization based on predefined taxonomies, aisesmning corpus of documents already
categorized in order to train the engine for theuoents to be categorized in the future.

Without predefined taxonomies, documents are daledteand a kind of hierarchical
categorization is provided via the relevant terfhthe documents. For a corpus of documents,
more or less complex taxonomies are generatedaedaries can be proposed.

The players:

Presently, there are numerous companies and tdfeisng this feature in their catalogues
(commercial or not) but mainly dedicated to speatinterprise domains.

Automatic categorisation with a high level of categs adapted to the encyclopaedic domain
of digital libraries is still in the research domai

The association of companies’ or projects’ captediworking on ontology, clustering and
categorisation techniques, texts analysis and rateg libraries' subject heading
vocabularies, can provide promising solutions.

2.4 Contextual search

The functionality:

The contextual search is a new feature designsttéagthen the exploitation of entities and
keywords extraction, to give them real added vaund to avoid the scattering of users’
research which is a frequent criticism of the usthe web.

This functionality consists of the ability, stagifrom a document or documents result of a
search, to relaunch a new query while remainintpénsame intellectual context as the initial
document or the initial list of results.

Consequently, the purpose is not to refine, noetaunch a new query ‘from scratch’, but to
relaunch a new query while remaining in the sam&lrcontext.

1 Autonomy is only based on probabilistic techniques
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For example, working on book titled: “The birth Blirope” from the medievalist J. Le Goff
(see above Figure 2-3), the engine must be abitagh automatic categorisation or clustering
(2.3), to identify the ‘intellectual context’ of ihbook: “Europe”, “Middle Ages”, and a
contextual search on the extracted keyword “papaunyst lead to a list of documents ranked
by relevance for which first documents are relaiegapacy in Europe and Middle Ages
instead of all the documents in the digital libreglated to papacy (see below Figure 2-4).

Thus the user can continue to search and expandg thieile remaining focused on the subject
of research.

TE'II' TRY DL Library

TELplus project

& Contextual search
(mudtilingual mock-p)

Categories :
History, Chiristianity,
hfiddle Ages, ..

Multilingual list of result for the Contextual search : papacy

Refine | Expand

The Popes and the Papacy in the Early Middle Ages, 476-752
e by Jefirey Richards - Religion - 1979 - 422 pages

Persoms - . Includes indes.
Flaces: .
A Short History of the Papaey in the Middle Ages
Events: .. by Walter Uimann - Religion - 2003 - 416 pages
This classic text outlines the development of the papacy as an institution in the Middle Ages.
Kevwords : ..

More ..

Empire and Papacy in the Middle Ages: An Introduction to the Study of
by Alice Drayton Greenwood - Europe - 1892 - 227 pages

i niuge | La papauté au moyen agehicolas ier, Gréqgoire vii, Innocent iii, Boniface .

Figure 2-4: Expanding ‘Birth of Europe’ search (sed-igure 2-3) on the extracted keyword ‘papacy’
through a contextual search

The technology:

The functionality is based on the same technologgautomatic categorisation but without
the need of explicit categories. Clustering, sintyatechnologies (2.3) are the basis of this
feature.

The players:

Contextual search is a functionality not yet endered in semantic engines or tools.
Companies with clustering capabilities suchAagonomy, Vivisimo, Carrot2 Open source

project, or an association of companies or projexdpabilities working on clustering
techniques and texts analysis might provide satstior implementing this feature.
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2.5 Others

2.5.1 Documents/Authors quoted or which quote

The functionality:

This functionality consists in providing, for a dooent, the documents quoted in this
document and the documents which quote this docuimetertextual references, studies,
reviews ...) from the textual analysis of the doeutis content.

Thus this feature (sdeigure 2-3) offers users a network of documents around thetument

of research, but also, by providing the authorthofe documents, offers a network of authors
around the author of the document of research.Usan then, from a search on a their
document, discover and enlarge research, to theomutclose' to the studied author and
documents ‘close’ to the one being studied.

The technology:

The functionality can be based on linguistic tedbg®s or text mining rules such as pattern
matching, entity recognition and citation recogmiti

The players:
This functionality is provided bAST(Microsoft)in the Scopus portafAbstract and citation

database of research literature and web sourcesde®g. Xerox! is also a good candidate.
Finally, Google provides this feature Google book searcfseeexampl@.

2.5.2 Links to online resources

The functionality:

This feature (seBigure 2-3and belowFigure 2-5 proposes links to online resources related
to a search. These links can be manual and spénki related to specific subjects, but they
can also be provided from structured files ideitiyonline resources on main topics (see
‘Signets de la BnF’).

Software tools are able to analyse those structiilesiand to extract from them the useful
resources related to the keywords or ‘themes’.

1 Involved inEERQI (FP7) project which will build a prototype frameskdor relevance assessment of research
publications based on formal mechanisms includitegion analysis and linking, semantically-basel tiext
analysis and co-occurrence of information items.
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Figure 2-5: Related links for a search on author ‘lucretius’
The technology:

The functionality can be implemented through moreless complex technologies, from
detection of manual links on specific keywords amed entities up to more complex analysis
of structured files in order to extract links rel@tto the keywords, main categories or even
clusters generated by the engine during a search.

The players:
Depending on its targeted complexity, this featcaa be well implemented by companies

involved in structured files analysis coupled wiim engine providing high quality of
keywords extraction, clustering or automatic catesgdion.
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2.5.3 Similar documents

The functionality:

This functionality provides documents similar tgigen document. This similarity can be a
statistical similarity but also a stylistic simiigr

This feature is a current functionality encountecgednumerous web portals, especially on
media portals.

In the context of digital libraries dealing withdeitextual documents, our user survey
revealed little interest shown by users for thetdee.

The technology:

This function is based on similarity techniques athicompare documents through their
textual content analysis using statistical or philstic algorithms. Sinequa uses also its
specific semantic vector space to retrieve sintyiari

The players:

Most of the commercial engines currently providds thieature such asAutonomy
FAST(Microsoft)or Sinequa

For stylistic similarity, players are in the lingtic speech analysis domain.
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3 User survey

3.1 Principle of the survey

Based on the multilingual and semantic featuresrde=d in the previous section (see 2), a
survey was conducted in order to outline the usentpof view in regard to the use and
improvement that could be provided by these feattoea user of a digital libraries portal.

The services analysed were:

- Multilingualism: Translation of requests, Disambagjon of requests, Translation
of lists of results, Translation of whole or paftdocuments and Translation of
extracted entities, keywords and categories,

- Extraction: Extraction of entities such as pers@fsces and events and Extraction
of keywords,

- Automatic categorisation and Contextual search,

- Documents and authors quoted, Links to online nessuand Similar documents.

3.2 Organisation and methodology

Tests were conducted at the National Library oinEea in the National Library of Portugal
and also online to collect requirements from theoRaan partners of the TELplus WP1
which provide TELplus OCRed texts.

A mock-upwas drawn up and a web site was designedribne surveyith detailed videos,
access to the mock-up and questionnaire (see 5.1):
http://maquette.bnf.fr/labs/telplusonline

29 users participated in this survey. They wered@gm@nantly general public users and
researchers:
From France: General public users and researceemnsited through the e-mail
list of users collected from BnF previous onlinestse and through
announcements in BnF reading rooms.
From Portugal: Librarians, archivists and genenablic from the National
Library of Portugal.
From libraries WP1 partners: Librarians from th&orel libraries of Lithuania
and Poland.
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3.3 Results

Among the features presented during this survey,etktraction of names of persons is the
functionality which was designated, with a huge angyj, as the most useful and interesting
for digital libraries users. Names of persons ad pf the library environment, part of the
research conducted by users on library portals, aled a common problem in regard to
rejected forms or different international formstbbse names. It is therefore logical to find
this feature at the top of their concerns.

Among the other proposed extractions, the extraaiodocuments’ keywords is also part of
their main interest.

Users stressed an important preoccupation whiteiscattering that those extractions might
induce for users of digital libraries. This preggation is in accord with frequent criticisms
about web usage, which point out that web freqyentluces, through multiple links, advice,
information, etc, the dispersion of users’ reseatohthis context only high quality and
pertinent extractions could avoid this problem.

It is also in this context that the users of ouvey promoted the capability of “contextual
search”.

The second key point of users’ interest is in régarthe multilingual capabilities proposed
during the survey. The “Disambiguation of request®imes in second position in their
concerns for digital library portals with multilingl collections.

During the survey, it was obvious that multilingsal is really part of the users’ problems
facing such types of multilingual portals. But seare suspicious in regard to translation
capabilities, and, if there is a real interestranslation of requests, disambiguation of the
requests comes first in their requirements.

The problem is to know the minimum level of qualitlyat disambiguation, and thus
translation of requests, must achieve so that $keswse this feature and get profit from it.

In regard to the three other proposed featuresrdeults translation, even if users lack
confidence in automatic translation tools, the bdfg to translate part or the whole of a
document can be useful for them in specific ingtanclranslation of lists of results or
extracted names and keywords did not attract useesest.

Among the other proposed features, the extractfolibocuments and Authors quoted” and
“Links to online resources” were thought usefuspecific instances by some users.

Note that users are particularly suspicious abdwg potential of the “Automatic
categorisation” and “Similar documents” features.

In conclusion, the users of library portals we nmethis survey are demanding. They want
quality, they want useful and pertinent informatamrd they don’t want gadgets, nor to be lost
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by useless extractions or unfruitful navigationeyhwant to see before they adopt and go
further.

4 Conclusion

Three points in this conclusion:

1. This study reviews an initial selection of availaléchnologies to deal with the problems
posed by the huge mass of unstructured, non-indexed unorganized textual content
that digital libraries will soon offer, . It is &$t approach of what can be done through the
use of these texts, to improve accessibility arabilisy of digital library collections for
users.

2. Users of digital library portals who did our suneae demanding. They want quality, they
want useful and pertinent features for their seaant will be very vigilant to avoid
scattering of users’ searching in digital libragrtals.

3. Taking into account the survey conclusions, a pyp®engine, implementing the features
defined as the most popular functionalities durinig survey, will be developed in the
coming months.

A European call for tender was launched th® @0October 2008 for the development of
a prototype of a full-text search engine implenegti

1. Extraction of names of persons,

2. Disambiguation of requests,

3. Extraction of keywords,

4. And any additional functionality proposed by thentactor (Extraction of

places, Contextual search ...).

The prototype will be completed with a corpus o0 @DO0 pages of documents provided
by the national libraries of Austria, Czech Repeibkrance, Norway and Spain, the BnF
thesaurus of names of persons and additional resewoncerning multilingual library
subject headings (LCSH, Rameau, SWD subject voadbsl or MACS project
multilingual subject alignments).

From this prototype experiment, a first overviewvahat full-texts can provide to digital
library portals, is proposed. A contribution to TElnvestigation to improve users’ access to
the European national libraries collections.
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5 Annex: A user survey on semantic and multilingual use in digital
libraries

Preamble about the questionnaif@ue to the technical complexity and novelty & tested
functionalities, the questionnaire was designedéoproposed, to the users involved in the
survey, after a detailed presentation of the mqgak-u

Oral demonstrations and detailed explanations wan@vided during the surveys conducted
in libraries sites (in BnF and in BNP). Detailediens were provided for the online tests.

The questionnaire first asked questions on eachstiyatedservice, in order to allow the
users to well understand each one, and then thestipummaire asked to users a global
overview of the proposed services and their priesit

5.1 QUESTIONNAIRE

A full-text search engine
for European digital libraries

The aim of this questionnaire is to determine g@eveb site providing access to printed
documents digitalized (and OCRed) from various Baeamn libraries (and therefore
multilingual), what are for your personal usethe priorities of a full text search engine on
these collections.

The main services, we will analyse, are:
- Multilingualism,
- Extraction of names (persons, places, events,...kapdords,
- Automatic categorisation,
- And contextual search.

Other services will also be addressed in this gom@shire or presented in the mock-up such

as: geolocation, links to online resources, analgéiguotes and references, similarity of
documents, use of constellations ...

We first ask you detailed questions on all theseices, then we will ask you an overview of
the services and what would be your priorities.

We propose you first to see the videos and the rapck order to better understand and
visualize the proposed services.

24/32



TELplus WP3 D3.2

A. About theextraction of names(persons, places, events,...) &eywords:

1. ForYOUR personnal use, can you rank from 1 to 5 thisiser¥
(1 is the best rank)

2. Can you rank the following sub-functions?

Extraction of Persons Places Events Keywords

Useful Yes No Yes No Yes No YesNo

Ranking (1 to 4)

* 1 is given to the highest ranked function

3. Can you rank from 1 to 5 the interest ¥®U of the extracted names and
keywords provided on Google books or Amazon ?

(1 is the best rank)

See two examples and try by yourself:

The Birth of Europe witlioogle books (see Key terms’ and
‘Places mentioned’) and withAmazor? (see Inside This BookK)

Les misérables witlboogle book&(see Key words and phrasey
and withAmazort (see Inside This Book)

4. Did you know those services ?
If yes, do you use them?

If no, would you like to use them in the future?

5. Comments

1 http://books.google.com/books?id=nogDvyYObocC
http://www.amazon.com/Birth-Europe-
Making/dp/1405156821/ref=sr_1 2?ie=UTF8&s=books&{id14428655&sr=1-2
3 http://books.google.com/books?id=-48GAAAAQAAJ]
4http:/;www.amazon.com/Mis%C3%A9rables-Signet-Clesafictor-
Hugo/dp/0451525264/ref=pd_bbs_sr_1?ie=UTF8&s=bookd&1214428477&sr=1-1
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B. Aboutmultilingualism :

1. ForYOUR personnal use, can you rank from 1 to 5 thisiser¥

(1 is the best rank)

2. Can you rank the following sub-functions?

Translation of Requests List of results All or part of  Extracted
a document names and
keywords
Useful Yes No Yes No Yes  Ng@ YesNo
Ranking (1 to 4)

* 1 is given to the highest ranked function

3. Can you rank from 1 to 5 the interest DU of the translations provided by

Google ?

(1 is the best rank)

See an example of request translation and liggsaflts translation and try by

yourself:
Google multilingual searéh

4. Did you know those services?
If yes, do you use them?

If no, would you like to use them in the future?

5. Comments

1 hitp:/itranslate.google.fr/translate_s?hl=fr&cl&s=squirrel&tq=_&sl=en&tl=zh-CN
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C. About theautomatic categorisation and thecontextual search :

1. Insofar as the collections are not completely digsks(old works and fiction for
example), can you rank from 1 to 5 the interesi¥iotJ of the automatic
recognition of categories related to a list oliftsss a document and/or an author ?

(1 is the best rank)

2. Canyou rank from 1 to 5 the interest KDU of the « contextual search» service,
allowing from a result to search a new query wrglmaining in the same context
(papacy/Europe or Middle Ages; grass/sacred textgf)er than to restart from
scratch a new request?

(1 is the best rank)

3. Comments
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D. Other services :
1. Can you rank from 1 to 5 the interest ¥©U of the a service such as providing

links to online resourcesrelated to a list of results, a document or am@ugfor
example extracted from list s of online resouraesipled by the libraries) ?
(1 is the best rank)

2. For a document can you rank the following services?

Proposed Extraction of Automatic | Documents/Authors Similar
Service persons, places, | categorisation quoted in or which| documents
events and guote

keywords
Useful Yes No Yes No Yes No YesNo
Ranking (1 to
4)

* 1 is given to the highest ranked function

3. For an author, can you rank the following services?

Proposed Extraction of persons, Automatic | Documents/Auth  More
Service places, events and | categorisatio| ors quoted in or| quoted
for an author keywords$ n which quote | documents
Useful Yes No Yes No Yes No YesNo
Ranking (1to 4

* 1 is given to the highest ranked function

1 Related names and keywords extracted from thesataykhis author and from the documents aboutaiiisor
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CONCLUSION

E. From a general point of view, among the serviceppsed in the mock-up, which is the
one that:

1. would be the most useful fMIOU?

a. Multilingualism

o

Extraction of names (persons, places, events,.d kapwords

Automatic categorisation

a o

Contextual search
e. Others

f. None

2. seems to¥OU the most interesting?

a. Multilingualism

o

Extraction of names (persons, places, events,.d kapwords

Automatic categorisation

a o

Contextual search
e. Others

f. None
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3. Can you rank from 1 to 14 the services which wdnddhe most useful or
interesting forlYOU':

Service

Rank

Translation of requests

Disambiguation of requests (pain, avocat,
churchs ...)

Translation of list of results

Translation of whole or part of document

Translation of extracted names, keywords an
categories

Extraction of persons (to refine or expand)

Extraction of places (to refine or expand or t
allow geolocation)

Extraction of events (to refine or expand)

Extraction of keywords (to refine or expand

Automatic categorisation

Contextual search

Links to online resources

Documents/Authors quoted or which quote

Similar documents

Others

* 1 is given to the highest ranked service

4.

a. 1% choice :

b. 2" choice :

If you had the choice, which service would you likehave?
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F. Suggestions — Comments - Proposals :
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TELplus WP3 D3.2 — Users requirements

5.2 Overall ranking of the investigated functionali ties during the survey

Ordering functionalities
Winner: Extraction of persons
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