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1 Introduction

The aim of this work is to demonstrate the feasybof full-text search engines for corpus
composed by OCRed printed collections from differ&uropean National Libraries, in
different languages and various quality OCR, aneXjperiment semantic capabilities through
the use of these texts in order to improve usezssibility to those collections.

After a state of the art of the available technm@egD3.1), a mock-up and a user survey
(D3.2), a European call for tender was launche®atober 2008 for the development of a
prototype of a full-text search engine based oruer survey results.

The European call for tender required the developroka prototype of :
1. a full-text search engine for a multilingual corpok 700 000 pages from
OCRed documents provided by national libraries abtla, France, Norway
and Spain,
implementing the following features:
2. Extraction of names of persons, extraction of keylsand disambiguation of
requests.
Were provided: the corpus of 700 000 pages, thetBesaurus of names of persons, the three
subjects headings vocabulatieCSH from the Library of CongresRameaufrom the
French national library (BnF) ardWD from Die Deutsche Bibliothek (DDB) in their web
semantic format SKOS (TELplus projattP3.2 and the cross-lingual links between those 3
vocabularies from theVIACS? project (see section 5).

We present in this document the developed protofypéeatures and outcomes.

2 Prototype overview

This call for tender was won by a French consortafrthree societiedvlondeca specialized

in vocabulary management and web semantic techieslog

Antidot, providing a search engine,

Arisem specialized in text-mining technologies.
The aim of their proposal was to integrate the led resources, the thesaurus of names, the
three Subject headings (SWD, LCSH, Rameau) and MAlgBments, into a web semantic
uniform format and to inject them into the inderatprocess.

The prototype provides the following features:
Full text search in the OCRed corpus covering BhgliFrench, German,
Norwegian and Spanish languages
Extraction of keywords :

1 LCSH concepts are searchable ohttp:/id.loc.gov/authorities/search Rameau concepts on
http://catalogue.bnf.ftselect (authorities) “RAMEAU"), and SWD conceptshttp://melvil.d-nb.de/swd

2 MACS (Multilingual ACcess to Subjects) projedittps://macs.vub.ac.be/puBee section 5.
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clouds based on the subject headings (fr/en/de)
or statistical clouds (fr/en/de/es/no)
Extraction of names of persons :
using the BnF Thesaurus of names
or using their own technology
Cross-lingual retrieval through MACS
Facets navigation for:
Subject categorization (fr/en/de)
Persons and locations extractions
Libraries metadata: contributor, author, date argescts
Suggestion of requests

The prototype is available at:

http://telplus.bnf.fr

We present below these prototype functionalities thieir outcomes.

3 Feasibility of the full-text search capabilities

3.1 The Indexed corpus

The corpus of the OCRed documents for this prowtyps provided by fouFELplus WP1
national libraries partner&NB (Austria),BNF (France)NLN (Norway) andBNE (Spain).
700 000 pages were collected and indexed by thetseagine, in various formats, types of
collection and OCR quality.

Covered languages are: English, French, Germamnwégpan and Spanish.

The intellectual content and technical detailsr(fat, access, OCR quality) are presented in
Annex 1 — section &nd examples of OCR documents of this corpus rasepted in Annex 2
— section 9

3.2 The Full-text search engine

3.2.1 Simple search: a Norwegian example

A guery in the Norwegian corpus to search documaintsit the Vesteralen islands provides 4
documents related to those islands.
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Application language : I English vl
I- - -
I E I Searching languagh :l MNorsk ‘ﬂl\festerélen " DK
| ~ 7 N 4
TELplus project vasterdlen ™ = e Remove all filters
Facets on Morvegian written 4 Results
documents Morvegian written documents Liew documents in all languages
creator Kampen for tilvaerelsen
date See detalls
0Oldtidens nordm??nd ophav og bos??tning
See delails

Norges n??ringsliv kortfattet fremstillet i tekst og karter
Har diagrarmmer

See detaifz
Statistisk Arbog for Kongeriget Norge 1867-1871

See details

Figure 3-1 Norwegian list of results for query “Veseralen”

For each document, its metadata and a link to thga document in the NLN portal are
provided. The interface, associated to the docusng@mésents also the significant pages with
extracts highlighting (in bold) the retrieved terriidie user can then go on the NLN portal to
visualize the pages related to its research.

Kampen for tilvaerelsen R
httpiffurn.ob. no/URH:NEN:no-nb digibok 2007030601014

Dateis): 1952
Author(s): Krohg, Christian 1852-1925
Description:
Editor{s): Gyldendal
Source: nasjonal biblioteket norge
KBWDFESJ —
7 Y
page extract 340 -

Al deda webygd «Uesberélen»&jeg: «Dette Bkal bli hurtigruteskip | Mord land®, Der var ingan som
ville tro det. Men =3 averterte Departermentet for det indre, sorm gjerne ville ha en slik rute for Det gjorde
de, og vi begynte ming «Vesterdlew®, Det zlo saerdeles godt an, gikk godt, og nu skyndte Nordenfieldske
og Bergenske zeg a gjorE™Ind®d pl det annet skip, -- Ville De da ikke averka CABs det?

Figure 3-2 First Norwegian retrieved document for giery “Vesteralen”

Improvement can be provided to the user if linksdach significant page are provided, and,
if the library is able to, highlighting the retried terms in the digital page in the context of its
original digital library would improve user acces$is was not implemented in the prototype
but can be probably easily done for the French Movegian portals and must be checked
for the others.
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%NBd'g'tal Nasjonalbiblic
Forside orn Hasionalbiblioteket Fag opplevelze Kontakt Logg inn
—
10}

Kampen for tilvaerelsen Christian Krohg utgitt av Gyldendal

Bokmerk I¢]
3 Del med nos

44 Gatlside [P Pl Kvalitet:l Hey i=] Lastned: *L URL: |hltp:ﬂ‘ﬂ‘um.nh.nm‘UHN MEN:no-nb_digibok_2007030601014

Jﬁ.f REISEERINDRINGER OG FOLKFLIVSBILDER

Innholdfortegnelse # 803
Innholdfarteqnelse # 804
Innholdfartegnelse # 805
Innholdfartegnelse # 806

— Var det «Vesterilens, sops DEEyTTE hyrtigruten.
— Ja. Allerede da vi bygde «Vesterilens sj jeg: sDette skal bli hurtigruteskip i Nord-
land». Der var ingen som \r1i.hhrq_d:l Mgnedh averterte Departementet for det indre, som
gjerne ville ha en slik rute for postens skyld etter anbud ph to skip. Det Nordentieldske og
Bergenske Dampskibsselskab svarte at en sidan rute var risikabel pd denne farlige, morke
og lite oppmerkede kyst og dessuten ikke pikrevet.

— Det var da underlig at de ikke gjerne ville ha det store statsbidrag. Hadde de kanskje
selv skip giende i ruten, som de trodde ville lide ved det? Fryktet de for & kenkurrere
med seg selv?

— Hya de frykeet, vet jeg ikke, men de hadde selv kombinert post- og godsrute, og den
ville nok muligens komme til 4 lide, skjont det var i i grunmnen bare godset til endestasjo-
nene som de ville mister. Statsrad Konow spursﬂﬁtg en dad™ Kristiania, hvorfor vi ikke
meldie oss. Jeg svarte at vi jo bare hadde ett 5k|§ «Vesterdlens. Men hvis han ville forandre
avertissementet til 4 lyde pi euw skip, \ﬂ.qufw weirf€ meddirekprer il & gi med
ph der. Det gjorde de, og vi begynte mgd «Vesterilens. Pet slo serdeles godt an, gikk godr,
og nu skyndte Nordenfjeldske og Bergewske seg ﬂjjm anbud pd det annet skip.

— Ville De da ikke overra ogsd det? Eller kK det underhinden kanskje? Ble det ikke
avertert?

— Neil Det ble ikke avertert.

Tilbake til treffliste

Gpphaysrett

Legal Hoties

— Protesterte De jkke?

Figure 3-3 The Norwegian document “Kampen for tilvarelsen” in the NLN environment
http://urn.nb.no/URN:NBN:no-nb_digibok_20070306048&struct=DIVP341

(related to the retrieved extract page 340)

3.2.2 Ranking by relevance

Even if the number of occurrences of a search teraken into account in the retrieved order
of the list of results, emphasis on documents natadvas implemented in order, for
example, to retrieve first the documents of an awifithe user query is the name of an author,
or documents whose titles are related to the gueenys.

3.2.2.1A Spanish example showing emphasis on metadata [¢i$)

A query in the Spanish corpus to search documetdted to “iglesi&l, will first propose
documents which titles are related to “iglesia”.

1 “church”
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Figure 3-4 Results for query “iglesia” in the Sparngh corpus

3.2.2.2A French example showing emphasis on metadata (audfs)

If the user query is the name of an author, thesehaelevance ranking will provide first the

documents of this author and then, documents cktatéhis author.

For example, a query in the French corpus to sedoduments related to the author and
famous historian “Michelet” will first propose it2 works indexed with the French corpus

and then, documents related to Michelet.

I E1 Searching 1anguage i Frangais  x|[michelet oK

TELplus project

michelet

Facets on French | 55 Results

arisemsub French written documents View documents in all lagguad g,

contributor Cours professé au Colléege de France : 1847-1848 f par J“I:ﬁcheley

Ej?t?gtm Zee detalls —— -
location Histoire de France. Tome 3 f par {Michelv...

organisation See detalls S -

person_arisem Histoire de France. Tome 17 / parﬁ. Micl:'e.l t,...

gﬁ;g&_ref See detalls b J—

Ty
Du Prétre, de la femme, de la famille (2e édition}) f par 1#Flichelet

Ses detalls oS =~ - Select this
Histoire de France. Tome 19 f par M. Michely,...
Lo SEedalain_ o o e e = document

Etudes sur la révocation de I"édit de Nantes en Languedoc. L'abhé-l
500 victimes des Camisards {(documents inédits) f par I'abbé J. Ro
See detalls |
La grande Révolution, 1789-1793 f Pierre Kropotkine
Collection : Biblioth&gue historique ; 3
i See detalls
Figure 3-5 In the French corpus, for query « Michett », the engine propose first its 12 works and tine

documents ‘about’ Michelet.
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Figure 3-6 First proposed document related to Michiet.

3.2.3 Indexing with linguistic and semantic extensi ons: an English
example

Presently, in the prototype, two types of extensiare integrated:
A simple linguistic extension: terms are extendetheir other forms in gender
and form (masculine/feminine & singular/plural),
A ‘semantic’ extension through the use of the stitdpeadings vocabularies
(LCSH, SWD and Rameau): for terms included of ohnihase 3 vocabularies,
they are extended to their alternative terms, marderms, MACS translations (if
exist), and so on, going down in the vocabularphgra

The query “travel” (seeCSH conceptwill retrieve, in the English corpus, documents
including: “travel” or “travels” terms, “travelingdr “travelling” (alternative labels), “voyage”
or “voyages” (MACS translations), but also “advesttravel”, “air travel”, “automobile
travel”, “bicycle touring”, “bus travel”, etc, wittheir alternative labels, MACS translations,

sons, and so on.
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Figure 3-7 For the English corpus, query « travel setrieves documents including “travel”, “travels”,
“travelling” (LCSH extension) and “voyage” (MACS extension)

If the principle of those extensions is interestitvgo main problems are correlated. The first
one is that, for many concepts, the graph is vespdand retrieved terms might confuse the
user. The second point is a huge lake in the pnototlevelopment: unlike the query terms
and their linguistic extensions, the semantic esitars (through vocabularies and MACS) are
not highlighted (in bold) in the retrieved extracts

Conclusion: As implemented, this feature provideseadable results, confusion for the user
and noise in the retrieved results. A simple extansse, remaining at the first level(s), with

highlighting correctly the retrieved terms would bery interesting to test for the engine

retrieving capabilities.
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3.2.4 Searching in multilingual corpus
In the prototype, the user can query in a specdipus or in the overall of the four corpuses.

A query, such as in the example below “travel”,tive overall multilingual corpus, will
provide:
from the English corpus, documents including thaviel” or “travels” terms, but
also their semantic extensions through the LCSHabolary as described in
Section 3.2.3
from the Austrian and French corpus, documentsidic the “travel” or “travels”
terms, but also their MACS translations (if existg)h their semantic extensions
through the SWD, and respectively Rameau, vocaileslas described in Section 5
describing the cross-lingual capability providedtirs prototype.
from the Spanish and Norwegian corpus, documertkiding the “travel” or
“travels” terms.

Figure 3-8: Query «travel" in the multilingual corp us

One consequence of this process is the capaboityrdat document mixing different

languages.

That is why, in our example, if you select the tifthe documents retrieved in the Norwegian

corpus, and analyse the retrieved extracts, youneiice that the prototype has retrieved

English paragraphs or footnotes related to trawdlided in overall Norwegian documents.
10/53
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Figure 3-9 A Norwegian method to learn English (mikng Norwegian and English paragraphs) retrieved in
the Norwegian corpus for query “travel”
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Below, an example of a retrieved Norwegian docunfentquery “travel”: a Norwegian
method to learn English, therefore mixing to twndaages and, for which, sentences related
to travel has been retrieved.

Figure 3-10 Detail of the Norwegian method to learfEnglish in the NLN environment (related to the
proposed extract page 66)

3.2.5 Searching in OCR corpus

Since the OCR quality, of most part of the docus@émtiexed in this prototype, ielatively’
good (see Annex 1 — sectiol 8earching and retrieving documents in such copuavides
good results. Problems are much for collection$ siscthe Spanish national library (BNE) for
which an example of the periodical ‘El Constitu@bmpresented in Figure 9-81843).

No specific treatment in regard to OCR errors idguened in the prototype, so OCR errors
are not avoid, but we present below the prototgselt for searching in the periodical OCRed
collections from Austria, the Weiner Zeitung peraa collection (Figure 91showing how,
even with difficult’ printed characters, good retrieval can be achieweithis collection.

Notice that in a first version of the prototypeplonetic transcription of the queries was
performed by the engine but was abandoned becaogigipg to much noise.
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An Austrian example

Searching in the Weiner Zeitung periodical collect{see Figure 9)1the prototype will not,
of course, avoid its OCR errors. But this examplevs that the quality of the OCRing of this
periodical allows a high level of retrieving. Fuetinore, for such periodicals, the co-

occurrences of terms in the texts are part of thedgprobability of retrieving documents
related to a user search.

Figure 3-11: Searching fascicules of the 'Weiner Zeing' periodical related to "Erdbeben”
("Earthquakes")

Figure 3-12: First retrieved document
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Figure 3-13: Page 7 of the ‘Weiner Zeitung' n° 508.01.1909)
http://anno.onb.ac.at/cgi-content/anno?aid=wrz&oeti9090108

Figure 3-14 Detail of the printed document relatedo the extract page 7 proposed by the engine
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Figure 3-15 Detail of the printed document relatedo the extract page 7 proposed by the engine

3.3 Outcomes

3.3.1 Feasibility

This prototype demonstrates that the integratioithim a unique search engine portal, of a
corpus composed by printed documents from diffefeatopean National Libraries, in
different languages and OCRed with various quédiel of OCR, is not only feasible but can
provide to the user, a quality tool for searching eetrieving in such corpus.

In regard to the OCR retrieval problems, no spedfeatment was implemented in the
prototype. But, even if the prototype does not dwbe OCR errors, it provides a good level
of retrieving (3.2.5). We do think that, if soluti® working at the engine search level, such as
engines based on n-gram or spelling correctionnigcles, can be investigated, they will
induce high noise in retrieval in the overall cagpuhe first version of the prototype
experimenting phonetic transcriptions of queries vahandoned for this reason. From our
point of view, solutions, such as the one promatethe IMPACT project, working at the
level of each document in order to improve the GftRlity through better OCRing software,
are the most appropriate solutions for improvirigeeal in such collections.

In regard to the integration of various collectidnem multiple libraries of the European
community into a unique portal, a priority musttbe definition of rules and uniform formats,
attempting to standardize data (metadata, texts)dts and access to those data (protocols for
harvesting, access to documents, pages, ...) whdaxk to be collected, harvested, managed
and made searchable in a unique way.

The basic features of the full-text search in fnigtotype are: for a user query, the retrieved
documents are ranked by relevance with emphasimseaiadata such as titles or authors; For

1 http://www.impact-project.eu
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each retrieved document, its metadata and thefisigmi extracts and pages with retrieved
terms are presented; A link to the digital docunalaws the user to visualize the document
in the context of its original digital national tdry and to analyse the significant pages.

The query extension experimented in the prototy$2.8) is too large and induces user’
confusion.

Two proposals to improve user accessibility in sedgines, which have not, or partially,
been tested in this prototype:

1. Links to the retrieved digital pages, and not otdythe overall document, with
highlighting (if possible) the retrieved terms hose pages (3.2.1) would really be
useful. Giving access by page is probably feadfiplmost of the European libraries
but must be anticipated and integrated in the piexViOCR texts.

2. For a multilingual corpus (3.2.4), when user seancthe overall corpus, it would
be very interesting to provide a unique list ofutess mixing documents from the
different languages, ranked globally by relevanidee first documents would then
be the most relevant for the user query indepehdémttheir language. A filter
facet will allow the user to select only the docmtnesults for a chosen language.

3.3.2 Performances

Since our TELplus task was to focus on feasibilégtures, the performance optimisation
were not the main point of this prototype. Neveehe the performances for getting query
results are good but it must be taken into accaolat the indexed corpus is a corpus of
700 000 pages and not a corpus of 20 million pagesxpected from the WP1 final delivery
to TEL team.

An interesting issue for the future WP1 collectedpas indexed in a full-text search engine,
is to extrapolate the performances obtained withplototype for the indexation.

The processing timdor the text-mining process (texts extractions andotations) for 1000
monographs (~ 280 000 pages) is 1 hour 15 minutes.

The processing time for indexing those 1000 mormwggas 1 hour 15 minutes. This time
includes the indexation, the hints computing aredhery suggestion and semantic extension
computing.

The final size for indexing those 1000 monograghks 200Mo.

Extrapolating those results, the overall procesdinge (extraction + indexation) for 20
million pages would be around 7 days with a mensizg around 84 Go (if performances are
linear).

1 Those processing times were obtained with a sé@e#rR710 biprocessor (2x quad-core with hypeed#uting)
with 16Go RAM and SCSI disks 15k rpm in Raid.
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4 Feasibility of semantic features

Three functionalities, based on the outcomes ofuger survey (see deliverable D3.2), were
contractually required in this prototype:

Extraction of keywords,

Extraction of names of persons,

Disambiguation of requests.
They are presented below.

4.1 Extraction of keywords

For each document of the corpus, clouds of keywardgproposed. Two types of clouds have
been implemented: one based on the libraries’ stlbjeadings vocabularies, the other on
statistical methods.

4.1.1 Through the use of structured vocabularies (L  ibraries’ subject
headings)
For each document, clouds of keywords based osubject headings use are proposed.

Those keywords are the concepts of LCSH, RameauSaD vocabularigs which have
been retrieved in the documents. Technically, leftircuments are indexed, a pre-processing
analyse the texts, search the labels of the subgardings and annotate the documents with
the retrieved concepts.

For each document, the extracted concepts are iagsbdo a relevance level (computed
through a tf-id# algorithm) and the most relevant concepts of th@uchent are presented in a
cloud to the user.

Those clouds of concepts/keywords are availabl&falish, French, and German documents
We present below examples of those clouds.

Notice that a work of analysing, cleaning and filig of the 3 vocabularies was done by the
consortium previously to those extractions.

1 LCSH concepts are searchable ohttp:/id.loc.gov/authorities/search Rameau concepts on
http://catalogue.bnf.ftselect (authorities) “RAMEAU"), and SWD conceptshttp://melvil.d-nb.de/swd

2 The tf index is proportional to the number of atzences in the document. The df index takes intoact the
importance of the extraction within the overallmas of the current language (inverse frequency).
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English corpus examples

Figure 4-1 : Could of concepts/keywords for "Traves in the south of France ..." from N. Pinkney (1809)
http://gallica.bnf.fr/ark:/12148/bpt6k35000s

For the above document related to travels in thethsof France at the beginning of thé"19
century, the engine proposes as significant cosaathe document:
Landscape, views, mountains, cottages, castlegeBedvood, vineyards
and grapes, ...
Peasantry, farmers, fallow lands and fallowing, atheorn, barley, turnips,
poultry and galliforms, horses, ...
French and English (due to numerous comparisong/eleet the two
countries)
Prices, Hotels, Taverns (inns), roads, luggage, ...
Climate, Climatology, Summer, ...
and Girls (24 occurrences in this document in Igepasuch as p.133: “The
French girls ...".

Three points to notice:

1. In the cloud, it is the preferential labels whicte groposed, even if it is the
alternate labels which have been retrieved. Soakif@ms> is proposed instead
of the “fowls” which is the world in the text.

2. Keyword “Tours” is a wrong interpretation: in thealment, it is the French town
Tours and not tours as related to travels. A fuRrgnch example is the concept
<Mais> (Maize) often proposed as keyword, whichnidact the word “mais”
(but).

3. Keywords are sometimes proposes twice or morearckbuds. It is probably due
to non-merged alternated forms.
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Another English exampje¢he work of the geographer and humanist Elisé#uReThe
progress of mankind” (1896):

Figure 4-2 : Could of concepts/keywords for "The pogress of Mankind" from Elisée Reclus (1896)
http://gallica2.bnf.fr/ark:/12148/bpt6k66031x

For the engine, this book speaks about: CivilaatiSolidarity, Humanity, Human beings,
Societies, Progress and Tribes.

Looking in more details, we have:
Blacks, Whites, Primitive societies, African, Anwms, Indians of North
America, ...
Social evolution, Proletariat, Social problems, ...
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French corpus examples

Figure 4-3 : Cloud of concepts/keywords for "Coursprofessé au Collége de France" from Jules Michelet
(1848) -http://gallica.bnf.fr/ark:/12148/bpt6k836887

From the French historian Jules Michelet, a workegias about: Revolutions, Brotherliness
(fraternité), Man (homme), Concord, People (peudkeiucation, Vulgarity (the topic of one
of its lessons), Morale, Clergy, Mind (esprit), Gexy Scientists (savants), Minorities, ...

Figure 4-4 : Cloud of concepts/keywords for "Fablesle la Fontaine” from Jean de La Fontaine
http://gallica.bnf.fr/ark:/12148/bpt6k5415556w

For the “Fables de la Fontaine” are proposed tlaeacdiers of its fables: cat, fox, raven, ox
and frog, ... but also Trickery (tromperie), Love @m), Envy, ...
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German corpus examples

Figure 4-5: Tag of SWD keywords for the Austrian peodical "Weiner Zeitung" 'Weiner Zeitung' n° 5
(08.01.1909)

Figure 4-6: Tag of SWD keywords for German monograh "Eine reise nach Paris"
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4.1.2 Through statistical techniques
For each document, clouds of statistical keywordspaoposed.

The keyword extraction is based on a pure stagisélgorithm, independent of language. It is
available in English, French, German, Norwegian Spdnish.

For each document, words or collocations are $tally identified and associated to a
relevance level computed through a tflidflgorithm. The most relevant extractions are
presented to the user.

Figure 4-7: Statistical keywords for document "Theprogress of mankind" from Elisee Reclus

We present above the statistical keywords propdeedhe document “The progress of
mankind” from Elisee Reclus (for comparison witle tiag based on the subject headings see
figure xx).

If the tag proposes some significant noun groupselevant name of places or persons, the
overall quality of the proposed keywords is nofisiént. Especially, in the context of OCRed
documents, OCR errors are ‘rare words’ and areepted as relevant keywords.

1 The tf index is proportional to the number of atences in the document. The df index takes intmant the
importance of the extraction within the overallmas of the current language (inverse frequency).
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4.2 Extraction of names of persons

4.2.1 Through the use of Library thesaurus of names

For list of result, the names of persons from tbeudnents of this list are proposed to the
user. They are proposed through a facet allowingfioe the list in order to keep only the
documents related to the selected name.

Figure 4-8: Extracted names of persons for 4 documés from Elisée Reclus

Those names of persons come from the thesauruanoé of persons of the French national
library (BnF). It seemedmportantthat, for an engine dealing with corpus of docureent
provided by libraries, resource from libraries waged.

As for keywords based on subject headings (4.Ijesaof persons are extracted through a
pre-processing of the texts, searching the labé&élshe names (preferential labels and
alternative labels) in the texts, and annotatimgdbcuments with the retrieved ones.

For a list of result, the extracted names are fireaented by relevance, the names retrieved in
the largest number of documents first.
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This extraction of names of persons was applie&riglish, French, German and Spanish
corpus

We present above () an example of these extragtis@sented to the user in a facet.

Before detailing this example, we must explain hinge work that was done to analyse and
this thesaurus of one million authorities:
1. The first work was to filter the labels incompagiblith a research in texts such as
single character, common words, first names, plagteswvith for examples: Mister
X, Mister A.B., Mister has, Mister is, Mister DedWjster John, Mister London, ...
2. Then for each authority, in addition of their prefatial labels and alternative
labels, new labels were created in order, for exarfgy “Shakespeare, William”,
to search also labels “William Shakespeare” and SNakespeare”. The choice of
the consortium was to do not generate the new [&elkespeare”.
3. In the thesaurus, identical labels might correspondifferent authorities. 90 000
labels are associated to more then 3 authorities.

The example above (Figure 4.8) presents the egttacames for the 4 documents of the
author Elisée Reclus. Are retrieved: Jacques Baimatintaineer), Innokenti (saint), Jean de
Lery (pastor in Rio de Janiero), Montaigne (Freacithor), Ovid (Roman poet), Carl Ritter
(German geographer), Giambattista Vico (ltalianlgsdpher), Yves d’Evreux (French
exploratory), Epictetus (Greek philosopher). Theames are very good and interesting, but
they are widely insufficient. Just in “The progredsmankind”, names such as: Aristotle,
Michelet, Rousseau, Diderot, Alfred Russel WallaBeugainville, Cook, ... should have
been extracted. The different filters applied te thesaurus and the choices to do not search
on last namésare at the origin of this poor retrieval. The camisim has chosen to provide
authorities the most disambiguated as possiblesratust be investigated to solve these
problems.

4.2.2 Through grammatical patterns

Extraction of names of persons is also providedudh the consortium own technology.

1 For example, there is presently in the thesausadthorities with last mane Michelet. In the cade
Montaigne, there is 27 authorities with last manenkdigne, but “Montaigne” is an authority by itsetbr
“Montaigne (famille de)” (family of).

24/53



TELplus WP3 D3.3 — Feasibility assessment report

Figure 4-9: Extracted names of persons for the doenent “The progress of mankind” from Elisée Reclus

Names are extracted using grammatical patterns.ekample, as shown in the example
above, name following first mane, an initial folled/ by a point then a name, names preceded
by “king”, “duke”, “lord”, “de”, “mr”, “sir”, ... . I n this example it provides interesting names
some of which would not have been retrieved throtlghsical dictionaries or thesauri. But it
also provides strange results and strange syntax.

4.3 Disambiguation of requests

This functionality, which consists (see TELplus WP®3.2), for engines, in analysing the
request, detecting the different ‘meanihigs this request and retrieving documents related
its chosen ‘meaning’, was not implemented in treqiype.

This would have required a deep analysis of thaigsieand of the textual content of the
corpus using linguistic and semantic technologrestatistical clustering techniques.

The technologies used by the consortium were ritdtda for such task.

1 Homograph, homonym or polysemic ambiguities sucfoaguery “bank”, in English, which can be related
the river (lake, ...) banks, to the financial indiitas but also to the building where a financidtitution offers
services, or for query “avocat”, in French, whiende related to the fruits (avocado) or lawyers.
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4.4 QOutcomes

In addition to the feasibility of full-text sear@mgine for multilingual digital libraries OCRed
corpus, the results obtained for the extractiork@fwords based on the libraries subject
headings vocabularies are the contribution the walsiable of this prototype.

The quality of the extracted keywords for documdrisn encyclopaedic collections, related
to domains as various as, travelling, geograplstohy in the broadest sense or even fables,
and which might have more than 300 pages, waslkoba and we consider this as won.

Moreover, the successful achievement of this kegwetraction capability opens up broad
prospects:
For a document, to click on keyword should:
Led to the document pages with keyword highlighted,
Allow to launch a new query for retrieving all tiserpus documents related to this
keyword,
Allow to launch a contextual research (see D3.2)rédrieving Similar’ documents
related to this keyword
For lists of results:
A facet can provide the most relevakéywords for the documents of the list of result
or for the 28' or one hundred most relevant ones, allowsagegorization’of results,
To click on one of these keywords should allowdfine the list of results, to launch a
new query, or to launch a contextual research.

Finally, if this feature was achieved through thee wf libraries subject headings, the
feasibility of such functionality for languages eththan English, French and German, is
therefore more than probable if based on the uséntdlligent’ structured vocabularies
dedicated to those languages.

For name of persons, the experimentation of extrgqcetames of persons through the use of
library thesaurus of name of persons has not sttt completely satisfactory results. If the
results are promising, the applied filters led fpoverish retrieval. Investigating new rules
should solve these problems.

Those libraries thesauri are rich but complex, ahthey fit perfectly to the encyclopaedic
content of the libraries documents, implementingtdees based on them, required an entire
work of analyse and iterations to achieve the issue

Supplementing these extractions with industriatvgafe or open source such as Gataild

be profitable and interesting to test.

The disambiguation of requests was not implemeimtéde prototype due to the fact that the
technologies used by the consortium were not deita such task.

1 Based on tf-idf relevance algorithm (see 4.1.%rfote) or similar.
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5 Feasibility of cross-lingual feature based on MAC S project

5.1 Cross-lingual retrieval feature
Using the MACS project alignments, the prototypegnates a cross-lingual feature.

Based on the alignment of the 3 libraries subjeeidmgs, LCSH, Rameau and SWADACS!
(Multilingual ACcess to Subjects) proposes 130 @d0ss-lingual links between those 3
vocabularies. Based on the use of those links ptbhétype is then able, when a query is
related to atranslated’concept, to provide cross-lingual retrieval.

This feature, available, of course, only in Freriehglish and German languages, is illustrated
below by two examples.

Notice that the demonstration of this functionaditiffers, in its implementation, from the lack
of highlighting of the retrieved terms when the dranslated terms. This problem was
already mentioned for the semantic extensions3s&8).

A short list of examples of MACS links is providadsection 10in order to allow to test this
prototype feature.

Example 1 Based on MACS links aligning the concepts: <TtavLCSH), <Voyage>
(Rameau) and <Reise> (SWD), the query “travel’thia overall corpus, will provide to the
user, the English documents related to <travel*pfaa documents related to <reise>, French
documents related to <voyage>.

For the Spanish and Norwegian corpus, documenksdimg in their texts, the terms “travel”
or “travels” are retrieved. For the 3 others corghe linguistic and semantic extensions of the
searched concepts (see sections 3.2.4 and 3.2.8)tdeved.

1 MACS project fhttps://macs.vub.ac.be/puis a project launched in 1998 under thenference of European
National Librarians(CENL) by the 4 national librarieSwiss National Library(SNL), project leader, the
Bibliothéque nationale de Fran¢BnF), theBritish Library (BL) and theDie Deutsche BibliotheKDDB).
MACS purpose is to provide multilingual subject @ss to library catalogues by equivalence links tecka
between three lists of subject headings: SWDGemman, RAMEAU for French and LCSH for English. igh
work is still under progress and covers partialpse vocabularies (127 000 links). MACS also inekid
Italian links for the Italian Sogg subject headings
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Figure 5-1: Cross-lingual retrieval for query "trav el"

Example 2 This example illustrating a user approacipriesentedin Annex 3 — section_10
showing how a user performs a query “brotherlinéss the multilingual overall corpus and
retrieves in French documents related to “fratéfnit

1 Note that the reverse query «fraternité» doeprmtide the same list of results in English, dughto semantic
extension of MACS translation of the plural fornndternités” which gives “Secret societies” (see 3.2
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Figure 5-2: Cross-lingual retrieval for query "brot herliness"

5.2 Outcomes

The principle of the feasibility and interest othuunctionality is demonstrated. It works and
it is useful and a gain for users.

Nevertheless, there are still 3 points to complate] not the easiest, in order to cover such
functionality:
1. In this prototype, the functionality is only pattyacovered : MACS, presently, only
covers partially the 3 subject headings,
2. The disambiguation capability of ambiguous quérisqnot implemented and still
to be demonstrated,
3. To be really operational and enlarge the panehefi@nguages that the user will be
able to comprehend, this features must be compleyettanslation capabilities:
translations of list of results (titles, ...), exti;deywords, ... .

Notice that there are presently three relatedatmes around cross-lingual capabilities:

two prototypes :
the prototype issue from ti@ACAOQ project leaded by Xerox centre of
researchxrce),
and the LVAT prototype developed at TEL Office dersimating
MACS links;

the work conducted iTELplus WP3 task Zaround automatic (or semi-

automatic) subject headings mapping.

1 Such as query “pain” which is related to sufferimgnglish or bread in French; query “avocat” ieiich
which can be related to the fruits (avocado) oyks.
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6 Others

6.1 A semantic portal

6.1.1 Facets

For each query result, on the left side of therfatee presenting the list of results, facets are
presented to the user.

Figure 6-1 : Prototype facets
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The proposed facets are:
Metadata provided by libraries: author, contribytdate and subject
Prototype specific facets:
1. arisemsuhb Subject categorization of the documents in thiedf results
(see 6.2)
2. person_ref: Extracted names of persons for therdeats in the list of
results using the Library thesaurus of names (s2éy
3. person_arisem: Extracted names of persons fordbendents in the list of
results using grammatical patters (see 4.2.2)
4. location: Extracted names of persons for the docuisne the list of results
using grammatical patters (see 4.2.2)

Those facets allow the user to navigate withimagilts and to refine its queries results.

The final report on the user tests of this protetypELplus WP3.1 D3.8) points that this
feature was overwhelmingly chosen by the users.

6.1.2 Suggestion of requests
The prototype proposes a suggestion request feature

At the same time as the user types its query, iggne automatically suggests him, words or
noun groups based on the characters already entered

Figure 6-2: Query suggestions for the first four chracters “reis”

1 The choice of those facet names is not adequate werks was done on the design of the interfaices ghis
was not the point of our task.
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In the prototype, the proposed suggestions araeenl from the metadata of the documents
within the indexed corpus. Therefore you will hgreposals with subject headings provided
by libraries in their metadata records, but alsodsoof titles or authors extracted from the
indexed metadata records.

The example above shows the suggested queries imaB@elanguage for the first four
characters “reis”.

Note that in a first version, this feature was iempénted with suggestions based on
Wikipedia terms. This version was abandoned becanaosst of the suggestions did not lead to
any results. Unsuccessful queries left the usapgisinted.

6.2 Subject categorization

This feature proposes for a list of results, itbjsct categorization through the use of the
subject headings vocabularies.

Based on the concepts extraction (see 4.1.1) sdtdtuments of a list of results, the engine
goes up in the hierarchy of the subject headingsbalaries and proposes to the user, in a
facet, the highest level of this hierarchy. Thesiiféce allows then the user to go down to the
final retrieved concepts.

The presented tree takes into account the relevahdhe retrieved categories, relevance
based on number of documents associated to categori

This feature is available for English, French aretr@an corpus

The example below presents the categorization gexpéor the list of documents issued from
query “travel” in the English corpus.
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Figure 6-3: Subject categorization of the English dcument results for query "travel”

For documents related to travel, main proposedjoates are: “Auxiliary sciences of history”
(because including “Civilization”), Science (inclad “Life sciences” and “Environmental
sciences”), “Life (Biology)”, “Persons”, “Religion”“Landforms”, “Buildings” “Ethnology
France and England”, “Rocks”.

Looking at the hierarchy, and going down througlartiforms’ (see Figure 6-4), the user
notice that documents about ‘Landforms’, are magibput ‘Uplands’ (6 documents), one
documents speaks about ‘Coasts’, one about ‘Désésiands’, ‘Seashore’, ‘Swamps’ or

‘Volcanoes'.

In regard to this categorization experiment, it tries said that libraries subject headings are
very generic, so, at a high level, nearly the samaen categories will be proposed. What can
be suggested and very interesting to test, is eowdeat would provide the same feature but
stopping the hierarchy only 2 levels higher them élktracted concepts, or providing the most
relevant concepts (keywords (see 4.1.1)) for aldbcuments of the list of result or for the

20" or one hundred first ones with a tf-idf relevaatgorithm.
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Figure 6-4: Detail of the hierarchy for Subject caggorization of the English document results for que
“travel"

6.3 Outcomes

Facets allow the user to navigate within its resatid, somehow, to suit the engine processes
to its own needs. This feature was the featurevavelmingly chosen by the users during the
user tests of this prototype (TELplus WP3.1 D3.8).

The experiment of categorization of documents fthenlists of results, which would be really
very useful for users to understand corpus orofistesults content, is not totally completed
but very promising if simply based on the mostvate extracted concepts of the documents
or provided, through the subject headings hieraridmn?2 levels higher than these concepts.

The implemented suggestion of queries, initiallysdzh on Wikipedia suggestions but
unusable, was re-implemented and based on extristad from the documents metadata.
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7 Conclusion

By integrating a corpus of 700 000 pages providgd4ELplus WP1 national libraries
partners QNB (Austria), BNF (France) NLN (Norway) andBNE (Spain)) covering English,
French, German, Norwegian and Spanish languages,otiaring full-text search engine
suited to this corpus, this prototype demonstrttasthe integration, within a unique search
engine portal, of a corpus composed by printed oharuis from different European National
Libraries, in different languages, OCRed with vasoquality level of OCR, is not only
feasible but provides to the user, a quality tooldearching and retrieving in such corpus.

In order to integrate larger corpus, the main idliexk priority is probably to define rules and
formats, attempting to standardize data formatstddaga, texts) and access to those data
(protocols for harvesting, access to documentsfagc).

No specific treatment was implemented in the pym®tengine in regard to OCR problems,
considering that, solutions, such as in tMPACT project, working at the level of each
document in order to improve their OCR quality, #ne most appropriate solutions for
improving retrieval in OCR collections, and thalusimns, working at the search engine level,
might induce high noise in retrieval as it was ekpented in the first version of the
prototype.

In regard to the semantic capabilities implementedhe prototype, we consider that the
results obtained for the extraction of keywordstdea using the libraries subject headings
vocabularies is the contribution the most valualblehis prototype.

The quality of the extracted keywords for documdrisn encyclopaedic collections, related
to domains as various as, travelling, geograplstohy in the broadest sense or even fables,
and which might have more than 300 pages, was keoba and we consider this as won
(4.1.1). The successful achievement of this keyword ettva capability opens up numerous
very interesting broad prospects for full-text skaengines, some of which are proposed in
4.4. Moreover, if this feature was achieved through tise of libraries subject headings, the
feasibility of such functionality for languages eththan English, French and German, is
therefore more than probable if based on the uséntdlligent’ structured vocabularies
dedicated to those languages.

For name of persons, the experimentation of extrgqcetames of persons through the use of
library thesaurus of name of persons show thatthé@se thesauri fit perfectly to the
encyclopaedic content of the libraries documemtglementing features based on them, is an
entire work by itself. The achievement of this teatin the prototype provides promising
results but needs to be improved.
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The cross-lingual capability was achieved throughuse oMACS project alignment of the
three subject headings. This feature, essentiapéotal dealing with multilingual corpus,
participates to the user approach of semantic Beangines (10 If its feasibility and
usefulness is demonstrated, its achievement ingrosotype is only partial for two main
reasons. First MACS, presently, only covers pdytitde alignment of the 3 subject headings
(LCSH, Rameau and SWD). Secondly, to be really atpmral in multilingual portals, and
enlarge the panel of the languages that the udkebavable to comprehend, this features must
be completed by translation capabilities: transtai of list of results (titles, ...), extracts,
parts of documents, etc. This experiment is a dmrtion to the initiatives presently under
progress around cross-lingual capabiliti€ACAQO project, TEL/LVAT prototype TELplus
WP3 task 2.

In conclusion, we can say that in regard to serogptitals offering new capabilities to the
users, facets are certainly the features to imphenre such portals, allowing the user to
navigate within the results and, somehow, to $@tdngine processes to its own needs. This
feature was overwhelmingly chosen by the usersnduthe user tests of this prototype
(TELplus WP3.1 D3.8).
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8 Annex 1: The Indexed corpus

The corpus of the OCRed documents for this prowtyps provided by fouFELplus WP1
national libraries partner&NB (Austria),BNF (France)NLN (Norway) andBNE (Spain).
700 000 pages were collected and indexed by thetseagine, in various formats, types of
collection and OCR quality.

Covered languages are: English, French, Germamnwégpan and Spanish.

Examples of OCR documents of this corpus are pteden the next section 9

8.1 Intellectual content

The OCRed provided corpus from WP1 partners is mbogation of periodical and
monographs collections, all free of rights, withrigas quality of OCR. We detail below its
content and present in Sectioe@amples of some indexed documents.

The provided corpus by WP1 partners is:

Austrian (ONB) : One periodical 'Weiner Zeitung' from 1909 t0239(4800
fascicules) (~ 100 000 pages)
+ 5 monographs in Germafrom BnF

French (BnF):. 1100 monographs (~ 300 000 pages) from Gallica:
the entire oai set in Gallic&Geography and travels
third of the oai set in GallicaHistory

and a sample of some documents from major authbrtheo French
Literature: such as La Fontaine, Victor Hugo, Reass Diderot, Stendhal,
Jules Renard, Michelet, Thiers, Saint-Simon.

English (BnF): Only 20 monographs from Gallica
19 monographs from the oai set in Gallicaebgraphy and travels
and one document from Shakespeare

Norwegian (NLN): 368 monographs (~ 100 000 pages)

Spanish(BNE): monographs and various periodicals (~ 180 0@@pa
300 monographs (~ 60 000pages) from the odhisgtano america historla
and 14429 fascicules from various periodicals 20 Q00 pages)

Total around 700 000 pages

1 Those 5 monographs from Gallica (BnF) were adddde Austrian corpus in order to allow the aralpf the
keyword extraction capability (using SWD vocabu)aior german monographs compared to that obtaioed f
the periodicals. Their titles are provided in Anrex
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Presently, the Austrian documents are reachablethby users on the ONB web site
http://anno.onb.ac.at/cgi-content/anno?aid=Witzis web site does not provide, to date, full-
text search capabilities.

The French and English documents are reachable hen BnF Gallicaweb site:
http://gallica.bnf.fr and for the Norwegian documents on the NLN webe:sit
http://www.nb.no/sok/search.jsf?query=;&nav=digilal Both of those two web sites provide
advanced full text search capabilities with hightigg, access by pages, etc ....

The Spanish documents are reachable through two siEs of the BNE library:
http://bibliotecadigitalhispanica.bne.feg the monographs aridtp://hemerotecadigital.bne.es
for the periodicals. Both web sites provide PDFraeaapabilities for each document but
there is no full-text search capability for theientorpus.

8.2 Technical details: format, access, OCR quality,

Various formats are provided by the WP1 partnessyell for metadata as for the full texts.
Each library has its protocol, formats and speitiéis, which induced, for collecting and
indexing them in a unique engine, to proceed tmdividual process for each library.

For this prototype, a unique XML format was definedrder to index all the provided types
of metadata. Idem for the texts, a unique XML forrioa texts was defined. The first process
before indexing was then to collect all documemis & normalize all the provided metadata
and texts in those uniform formats.

The format for metadata and texts in which thigposrwas provided by the WP1 partners is:
* French andEnglish (BnF):
For each monograph:
— metadata in Dublin Core format is provided in abglloOAl file
— one XML HTML file for full text of document.

* Austrian (ONB):

For each fascicule:
— one XML METS file with metadata in MODS format,
— one XML ALTO file per page of text.

e Spanish(BNE):

For each monograph or fascicule:
— metadata in Dublin Core format is provided in abglloOAl file
— one PDF file for full text of document.

* Norwegian (NLN):

For each monograph:
— one XML METS file with metadata in Dublin Core foaty
— one XML ALTO file per page of text.
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For this prototype, the entire corpus was provitethe consortium except the Spanish corpus
that was harvested by them through the OAI-PMHquroit

In addition to the fact that each library has wendormats, each library has its specificities.
Among others, we can mention: identification of ga@nd related text files, identification of
the URL of the digital documents, management oé higphenation of words in provided
OCR texts, error in metadata encoding (no utf8 eosion), encoding of texts with

incomplete accented characters conversion, ... .

In regard to the OCR quality, various levels amvjted for this prototype, and, in section 8,
various examples of those OCRed documents arerneesdf the average OCR quality of the
monographs from BNE (Spanish), BnF (French andigmgand NLN (Norwegian) is ‘pretty
good’, the quality of the two corpuses of periothkdaom ONB (Austrian) and BNE (Spanish)
are much more difficult to treat. Figure tesents the characters of an OCRed fascicule of
the Austrian periodical ‘Weiner Zeitung’ from 190&lexed for this prototype. Figure Sand
Figure 9-8present OCRed fascicules of the indexed Spanishdieals ‘La Dinastia’ from
1898 and ‘El Constitucional’ from 1843. In the lastample (Figure 9)8the bad quality of
the OCR reflect the bad quality of the printing twitwo peculiarities: the delicate
interpretation of the distance between characteds the recognition of the newspaper’s
columns which is not correct in this example.
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9 Annex 2: OCRed corpus

An Austrian example of the periodical ‘Weiner Zeitung' (1908/01/02) from ONB

Figure 9-1 : Example of an indexed Austrian documerwith zoom on its print characters
http://anno.onb.ac.at/cgi-content/anno?apm=0&aid&aatum=19080102
Note that if there is no full-text search capabilites on the Austrian web site, access by pages can b
provided: http://anno.onb.ac.at/cgi-content/anno?aid=wrz&neti9080102&seite=Ppage 2).

40/53



TELplus WP3 D3.3 — Feasibility assessment report

A French example of a Gallica indexed monograph'Histoire de France (Tome 19)’ by
Jules Michelet (Date of publication:1876-1877)

Figure 9-2 : Example of an indexed French document
http://gallica.bnf.fr/ark:/12148/bpt6k297589CR quality 98,32%)
Note that on Gallica web site, access by pages anih highlighting capabilities can be provided:
http://gallica.bnf.fr/ark:/12148/bpt6k29758s.r=réwion.f21 (folio 21).
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An English example of a Gallica indexed monographThe teaching of geography ..." by
Elisée ReclugDate of publication: 1901)

Figure 9-3 : Example of an indexed English documer{tt901)
http://gallica.bnf.fr/ark:/12148/bpt6k1026 740CR quality 68,2%)
or
http://gallica.bnf.fr/ark:/12148/bpt6k29758s.r=gemphy.f3
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An English example of a Gallica indexed monograph:Some observations made in
travelling through France, Italy, ..." by Edward Wrig ht (Date of publication: 1764)

Figure 9-4 : Example of an indexed English documer{tL764)
http://gallica.bnf.fr/ark:/12148/bpt6k102674h.r=dci3 (OCR quality 68,2%)
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An Norwegian example of an indexed monograph fromhe NLN: ‘Samlede veerker:
mindeutgave’ from Bijgrnson, Bjgrnstjerne (Date of publication: 1911)

Figure 9-5 : Example of an indexed Norwegian docunmg (1911)
http://urn.nb.no/URN:NBN:no-nb_digibok 200801020288&struct=DIVP177
or (after a search on ‘naturen’)
http://urn.nb.no/URN:NBN:no-nb_digibok_200801020288&struct=DIVP177(folio 177)
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A Spanish example of an indexed monogdraph from thBNE: ‘Campafas del General D.
Félix Maria Calleja’ by Carlos Maria de Bustamante(1828)

Figure 9-6 : Example of an indexed Spanish monogré#p
http://bibliotecadigitalhispanica.bne.es:1801/wint/DeliveryManager?pid=1097885
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Spanish example of the indexed BNE periodical: ‘L®inastia (Barcelona)’ (1898/07/05)

Figure 9-7 : Example of the indexed Spanish periodal ‘La Dinastia’ with zoom on its print characters
http://hemerotecadigital.bne.es/datos1/numerosfiatiBarcelona/Dinast%C3%ADa,%20La%20(Barcelona)/18
98/189807/18980705/18980705_00000.pdf#padeate 1)
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Spanish example of the indexed BNE periodical: ‘EConstitucional’ (1843/07/10)

Figure 9-8 : Example of the indexed Spanish periachal ‘El constitucional’ with zoom on its print
characters and error in columns identification
http://hemerotecadigital.bne.es/datos1/numerosfiatéBarcelona/Constitucional,%20E|1%20%28Barcelo28%
/1843/184307/18430710/18430710_00000.pdf

47/53



TELplus WP3 D3.3 — Feasibility assessment report

10 Annex 3: A user approach for a semantic engine s  earch

This example illustrating a user approach: A uselysing the work of the geographer and
humanist Elisée Reclus, notice in the extractedwkegs of its work “The progress of
mankind” (1896), the concept <Brotherliness> amotig concepts <Civilization>,
<Humanity>, <Societies>, ... .

Figure 10-1: Relevant concepts / keywords for "Th@rogress of Mankind" from Elisée Reclus (1896)

The user performs then the query “brotherliness’the multilingual overall corpus to search
the other documents related to brotherliness.

He retrieves:
In the English corpus :
“The progress of mankind” from Elisée Reclus
and a document related to “Paris as .... Frenchaldpitstrative of the
effects of the Revolution ...."

In the French corpus, based on MACS link aligning toncepts <Brotherliness>
(LCSH) with <Fraternité> (Rameau), 254 documentshwgiven as the most
relevant, 2 works from famous French historiansatesl also to the French
revolution:
A work from Jules Michelet, “Cours professé au €gd de Franéé
(1848) for which the concept <Fraternité> is extdcas a keyword
among <Revolutions>, <People>, <Morale>, ...,

14 esson taught at the College de France”
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A work from Gustave Le Bon, “La révolution frangaiset la
psychologie des révolutiols (1912) with the extracted keyword
<Fraternité> among <Revolutions>, <People>, <Cigilion>, ....

He can go on its research by analysing those daaismeéhich link the brotherliness and the
French revolution.

Figure 10-2: Cross-lingual retrieval for query "brotherliness"

Figure 10-3: Relevant concepts / keywords for "Cans professé au Collége de France" from Jules
Michelet (1848)

1“The French revolution and the psychology of retiohs”
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Figure 10-4: Relevant concepts / keywords for «Leevolution francaise et la psychologie des révoluins»
from Gustave Le Bon (Fed. 1912)

50/53



TELplus WP3 D3.3 — Feasibility assessment report

11 Annex 4: corpus summary and examples of related qgueries

Due to the limited size of the corpus and in orterallow users, who want to test the
prototype in different languages, to perform reldviests, we propose below some queries
related to the indexed corpus.

For similar reasons, we give also some MA@Ramples in order to test the cross-lingual
capabilities.

The corpus of OCRed documents (from the TELplus WP partners) is:

French (BnF): 1000 monographs (300.000 pages) from Gallica

The entire oai:set ‘Geography and travels’ andltbirthe oai:set ‘History* with

authors such as La Fontaine, Jules Renard, Mitigo, Rousseau, Diderot, Stendhal,
Michelet, Thiers, Saint-Simon

English (BnF): Only 20 monographs from Gallica
19 monographs from set ‘Geography and travelsran€e + 1 Shakespeare

Austrian (ONB) : 4800 fascicules of the periodical ‘Weiner Zagufrom 1909 to
1923 (100.000 pages)

+ 5 monographs in German (from Gallica (BnF)). Farsth5 monographs, we give in
the footnoté below their titles and authors, in order that sseight be able to retrieve
them easily and be able to analyse the keyworaetidn capability for German
monographs compared to that obtained for perioslical

Spanish (BNE): 300 monographs from oai:set ‘hispano america ohast
(60.000pages) + 14429 fascicules from periodick?® (000 pages)

Norwegian (NLN): 368 monographs (100.000 pages)

Some queries:
French

revolution

histoire de France
voyages§

napoleon

lapint

1 MACS links only cover partially the subject heagrvocabularies, the work is still under progress.

2 ‘Der teutoburger Wald zwischen’.from Mestwerdt, Adolf

‘Die Oasen der libyschen Wiiste’ from Dimichen, Johann

‘Gerhard Rohlfs'Reise durch Nord-Afrika’.from Rohlfs, Gerhard

‘Eine Reise nach Paris .from Sauvage, Jean

‘Californien, Nevada und Mexico : Wanderungenfrom Hoffmann, Hemmann
3 travels
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(authors)
victor hugo
michelet
la fontaine

English:

travel
geography
mountains
brotherliness
(titles and authors)
The diary of John Evelyn
Shakespeare
Elisee Reclus

Austrian & 5 German monographs

reise
revolution
erdbebeh
grenzé
(titles and authors)
Rainer Maria Rilke
Victor Hugo
Robert Musil
(monographs)
Eine Reise nach Paris
Der teutoburger Wald
Gerhard Rohlfs

Spanish:

viage
iglesief
revolucion de Ameérica
Expedicion
(titles and authors)
Bustamante
Miguel de Cervantes Saavedra

1 rabbit

2 travel

3 earthquakes

4 poundaries

S travel (en) ; voyage (fr)

6 church (en) ; église (ir)

7 American Revolution (en) ; Révolution americaifrg (
8 expedition (en) ; expédition (fr)
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don quijote
Norwegian:

reisé

Vesteraled

(authors)
Petter Dass

Cross lingual retrieval (using MACS) proposals:

« travel/voyages/Reise » (Icsh/rameau/swd)

« storms/tempétes/sturm » (Icsh/rameau/swd)
«mountains/montagnes/hochgebirge » (Icsh/rameay/swd
« EarthquakdSéismekrdbeben » (Icsh/rameau/swd)

« Boundaries/Frontiéres/Grenze » (Ilcsh/rameau/swd)

« ChildrerEnfantg¢Kind » (Icsh/rameau/swd)

« ExplorersExplorateurs» (Icsh/rameau)

« Revolutionaries/ Révolutionnaires/ Revolutiondlcsh/rameau/swd)
« SoldiergSoldats » (Icsh/rameau)

« Christianity/Christianisme/Christentum » (Icshiesau/swd)
« Church buildings/Eglisésirchenbau» (Icsh/rameau/swd)
« Animals/Animaux/Tiere » (Icsh/rameau/swd)

« Dreams/Réves/Traum » (Icsh/rameau/swd)

« GamesleuxSpiel » (Icsh/rameau/swd)

L travel (en). Notice that in german “reise” alscame “travel”

2 Nature (en)

3 Norwegian archipelago at north of Lofoten islands

4 spirit (en), esprit (fr)

5 (Melodier = melodies (en) - forfattet = authofed) — musikk = music (en))
6 first episode (en)
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1 Introduction

The aim of this work is to demonstrate the feasybof full-text search engines for corpus
composed by OCRed printed collections from differ&uropean National Libraries, in
different languages and various quality OCR, aneXjperiment semantic capabilities through
the use of these texts in order to improve usezssibility to those collections.

After a state of the art of the available technm@egD3.1), a mock-up and a user survey
(D3.2), a European call for tender was launche®atober 2008 for the development of a
prototype of a full-text search engine based oruer survey results.

The European call for tender required the developroka prototype of :
1. a full-text search engine for a multilingual corpok 700 000 pages from
OCRed documents provided by national libraries abtla, France, Norway
and Spain,
implementing the following features:
2. Extraction of names of persons, extraction of keylsand disambiguation of
requests.
Were provided: the corpus of 700 000 pages, thetBesaurus of names of persons, the three
subjects headings vocabulatieCSH from the Library of CongresRameaufrom the
French national library (BnF) ardWD from Die Deutsche Bibliothek (DDB) in their web
semantic format SKOS (TELplus projattP3.2 and the cross-lingual links between those 3
vocabularies from theVIACS? project (see section 5).

We present in this document the developed protofypéeatures and outcomes.

2 Prototype overview

This call for tender was won by a French consortafrthree societiedvlondeca specialized

in vocabulary management and web semantic techieslog

Antidot, providing a search engine,

Arisem specialized in text-mining technologies.
The aim of their proposal was to integrate the led resources, the thesaurus of names, the
three Subject headings (SWD, LCSH, Rameau) and MAlgBments, into a web semantic
uniform format and to inject them into the inderatprocess.

The prototype provides the following features:
Full text search in the OCRed corpus covering BhgliFrench, German,
Norwegian and Spanish languages
Extraction of keywords :

1 LCSH concepts are searchable ohttp:/id.loc.gov/authorities/search Rameau concepts on
http://catalogue.bnf.ftselect (authorities) “RAMEAU"), and SWD conceptshttp://melvil.d-nb.de/swd

2 MACS (Multilingual ACcess to Subjects) projedittps://macs.vub.ac.be/puBee section 5.
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clouds based on the subject headings (fr/en/de)
or statistical clouds (fr/en/de/es/no)
Extraction of names of persons :
using the BnF Thesaurus of names
or using their own technology
Cross-lingual retrieval through MACS
Facets navigation for:
Subject categorization (fr/en/de)
Persons and locations extractions
Libraries metadata: contributor, author, date argescts
Suggestion of requests

The prototype is available at:

http://telplus.bnf.fr

We present below these prototype functionalities thieir outcomes.

3 Feasibility of the full-text search capabilities

3.1 The Indexed corpus

The corpus of the OCRed documents for this prowtyps provided by fouFELplus WP1
national libraries partner&NB (Austria),BNF (France)NLN (Norway) andBNE (Spain).
700 000 pages were collected and indexed by thetseagine, in various formats, types of
collection and OCR quality.

Covered languages are: English, French, Germamnwégpan and Spanish.

The intellectual content and technical detailsr(fat, access, OCR quality) are presented in
Annex 1 — section &nd examples of OCR documents of this corpus rasepted in Annex 2
— section 9

3.2 The Full-text search engine

3.2.1 Simple search: a Norwegian example

A guery in the Norwegian corpus to search documaintsit the Vesteralen islands provides 4
documents related to those islands.
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Figure 3-1 Norwegian list of results for query “Veseralen”

For each document, its metadata and a link to thga document in the NLN portal are
provided. The interface, associated to the docusng@mésents also the significant pages with
extracts highlighting (in bold) the retrieved terriidie user can then go on the NLN portal to

visualize the pages related to its research.

Figure 3-2 First Norwegian retrieved document for giery “Vesteralen”

Improvement can be provided to the user if linksdach significant page are provided, and,
if the library is able to, highlighting the retried terms in the digital page in the context of its
original digital library would improve user acces$is was not implemented in the prototype
but can be probably easily done for the French Movegian portals and must be checked

for the others.
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Figure 3-3 The Norwegian document “Kampen for tilvarelsen” in the NLN environment
http://urn.nb.no/URN:NBN:no-nb_digibok_20070306048&struct=DIVP341
(related to the retrieved extract page 340)

3.2.2 Ranking by relevance

Even if the number of occurrences of a search tertaken into account in the retrieved order
of the list of results, emphasis on documents na¢gadvas implemented in order, for
example, to retrieve first the documents of an awiththe user query is the name of an author,
or documents whose titles are related to the queenys.

3.2.2.1A Spanish example showing emphasis on metadata [¢i$)

A query in the Spanish corpus to search documetdted to “iglesi&l, will first propose
documents which titles are related to “iglesia”.

1 “church”

6/53



TELplus WP3 D3.3 — Feasibility assessment report

Figure 3-4 Results for query “iglesia” in the Sparngh corpus

3.2.2.2A French example showing emphasis on metadata (audfs)

If the user query is the name of an author, thesehaelevance ranking will provide first the
documents of this author and then, documents cetatéhis author.

For example, a query in the French corpus to sedoduments related to the author and
famous historian “Michelet” will first propose it2 works indexed with the French corpus
and then, documents related to Michelet.

Figure 3-5 In the French corpus, for query « Michett », the engine propose first its 12 works and tine
documents ‘about’ Michelet.
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Figure 3-6 First proposed document related to Michiet.

3.2.3 Indexing with linguistic and semantic extensi ons: an English
example

Presently, in the prototype, two types of extensiare integrated:
A simple linguistic extension: terms are extendetheir other forms in gender
and form (masculine/feminine & singular/plural),
A ‘semantic’ extension through the use of the stitdpeadings vocabularies
(LCSH, SWD and Rameau): for terms included of ohnihase 3 vocabularies,
they are extended to their alternative terms, marderms, MACS translations (if
exist), and so on, going down in the vocabularphgra

The query “travel” (seeCSH conceptwill retrieve, in the English corpus, documents
including: “travel” or “travels” terms, “travelingdr “travelling” (alternative labels), “voyage”
or “voyages” (MACS translations), but also “advesttravel”, “air travel”, “automobile
travel”, “bicycle touring”, “bus travel”, etc, wittheir alternative labels, MACS translations,

sons, and so on.
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Figure 3-7 For the English corpus, query « travel setrieves documents including “travel”, “travels”,
“travelling” (LCSH extension) and “voyage” (MACS extension)

If the principle of those extensions is interestitvgo main problems are correlated. The first
one is that, for many concepts, the graph is vespdand retrieved terms might confuse the
user. The second point is a huge lake in the pnototlevelopment: unlike the query terms
and their linguistic extensions, the semantic esitars (through vocabularies and MACS) are
not highlighted (in bold) in the retrieved extracts

Conclusion: As implemented, this feature provideseadable results, confusion for the user
and noise in the retrieved results. A simple extansse, remaining at the first level(s), with

highlighting correctly the retrieved terms would bery interesting to test for the engine

retrieving capabilities.
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3.2.4 Searching in multilingual corpus
In the prototype, the user can query in a specdipus or in the overall of the four corpuses.

A query, such as in the example below “travel”,tive overall multilingual corpus, will
provide:
from the English corpus, documents including thaviel” or “travels” terms, but
also their semantic extensions through the LCSHabolary as described in
Section 3.2.3
from the Austrian and French corpus, documentsidic the “travel” or “travels”
terms, but also their MACS translations (if existg)h their semantic extensions
through the SWD, and respectively Rameau, vocaileslas described in Section 5
describing the cross-lingual capability providedtirs prototype.
from the Spanish and Norwegian corpus, documertkiding the “travel” or
“travels” terms.

Figure 3-8: Query «travel" in the multilingual corp us

One consequence of this process is the capaboityrdat document mixing different

languages.

That is why, in our example, if you select the tifthe documents retrieved in the Norwegian

corpus, and analyse the retrieved extracts, youneiice that the prototype has retrieved

English paragraphs or footnotes related to trawdlided in overall Norwegian documents.
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Figure 3-9 A Norwegian method to learn English (mikng Norwegian and English paragraphs) retrieved in
the Norwegian corpus for query “travel”
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Below, an example of a retrieved Norwegian docunfentquery “travel”: a Norwegian
method to learn English, therefore mixing to twndaages and, for which, sentences related
to travel has been retrieved.

Figure 3-10 Detail of the Norwegian method to learfEnglish in the NLN environment (related to the
proposed extract page 66)

3.2.5 Searching in OCR corpus

Since the OCR quality, of most part of the docus@émtiexed in this prototype, ielatively’
good (see Annex 1 — sectiol 8earching and retrieving documents in such copuavides
good results. Problems are much for collection$ siscthe Spanish national library (BNE) for
which an example of the periodical ‘El Constitu@bmpresented in Figure 9-81843).

No specific treatment in regard to OCR errors idguened in the prototype, so OCR errors
are not avoid, but we present below the prototgselt for searching in the periodical OCRed
collections from Austria, the Weiner Zeitung peraa collection (Figure 91showing how,
even with difficult’ printed characters, good retrieval can be achieweithis collection.

Notice that in a first version of the prototypeplonetic transcription of the queries was
performed by the engine but was abandoned becaogigipg to much noise.
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An Austrian example

Searching in the Weiner Zeitung periodical collect{see Figure 9)1the prototype will not,
of course, avoid its OCR errors. But this examplevs that the quality of the OCRing of this
periodical allows a high level of retrieving. Fuetinore, for such periodicals, the co-

occurrences of terms in the texts are part of thedgprobability of retrieving documents
related to a user search.

Figure 3-11: Searching fascicules of the 'Weiner Zeing' periodical related to "Erdbeben”
("Earthquakes")

Figure 3-12: First retrieved document
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Figure 3-13: Page 7 of the ‘Weiner Zeitung' n° 508.01.1909)
http://anno.onb.ac.at/cgi-content/anno?aid=wrz&oeti9090108

Figure 3-14 Detail of the printed document relatedo the extract page 7 proposed by the engine
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Figure 3-15 Detail of the printed document relatedo the extract page 7 proposed by the engine

3.3 Outcomes

3.3.1 Feasibility

This prototype demonstrates that the integratioithim a unique search engine portal, of a
corpus composed by printed documents from diffefeatopean National Libraries, in
different languages and OCRed with various quédiel of OCR, is not only feasible but can
provide to the user, a quality tool for searching eetrieving in such corpus.

In regard to the OCR retrieval problems, no spedfeatment was implemented in the
prototype. But, even if the prototype does not dwbe OCR errors, it provides a good level
of retrieving (3.2.5). We do think that, if soluti® working at the engine search level, such as
engines based on n-gram or spelling correctionnigcles, can be investigated, they will
induce high noise in retrieval in the overall cagpuhe first version of the prototype
experimenting phonetic transcriptions of queries vahandoned for this reason. From our
point of view, solutions, such as the one promatethe IMPACT project, working at the
level of each document in order to improve the GftRlity through better OCRing software,
are the most appropriate solutions for improvirigeeal in such collections.

In regard to the integration of various collectidnem multiple libraries of the European
community into a unique portal, a priority musttbe definition of rules and uniform formats,
attempting to standardize data (metadata, texts)dts and access to those data (protocols for
harvesting, access to documents, pages, ...) whdaxk to be collected, harvested, managed
and made searchable in a unique way.

The basic features of the full-text search in fnigtotype are: for a user query, the retrieved
documents are ranked by relevance with emphasimseaiadata such as titles or authors; For

1 http://www.impact-project.eu
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each retrieved document, its metadata and thefisigmi extracts and pages with retrieved
terms are presented; A link to the digital docunalaws the user to visualize the document
in the context of its original digital national tdry and to analyse the significant pages.

The query extension experimented in the prototy$2.8) is too large and induces user’
confusion.

Two proposals to improve user accessibility in sedgines, which have not, or partially,
been tested in this prototype:

1. Links to the retrieved digital pages, and not otdythe overall document, with
highlighting (if possible) the retrieved terms hose pages (3.2.1) would really be
useful. Giving access by page is probably feadfiplmost of the European libraries
but must be anticipated and integrated in the piexViOCR texts.

2. For a multilingual corpus (3.2.4), when user seancthe overall corpus, it would
be very interesting to provide a unique list ofutess mixing documents from the
different languages, ranked globally by relevanidee first documents would then
be the most relevant for the user query indepehdémttheir language. A filter
facet will allow the user to select only the docmtnesults for a chosen language.

3.3.2 Performances

Since our TELplus task was to focus on feasibilégtures, the performance optimisation
were not the main point of this prototype. Neveehe the performances for getting query
results are good but it must be taken into accaolat the indexed corpus is a corpus of
700 000 pages and not a corpus of 20 million pagesxpected from the WP1 final delivery
to TEL team.

An interesting issue for the future WP1 collectedpas indexed in a full-text search engine,
is to extrapolate the performances obtained withplototype for the indexation.

The processing timdor the text-mining process (texts extractions andotations) for 1000
monographs (~ 280 000 pages) is 1 hour 15 minutes.

The processing time for indexing those 1000 mormwggas 1 hour 15 minutes. This time
includes the indexation, the hints computing aredhery suggestion and semantic extension
computing.

The final size for indexing those 1000 monograghks 200Mo.

Extrapolating those results, the overall procesdinge (extraction + indexation) for 20
million pages would be around 7 days with a mensizg around 84 Go (if performances are
linear).

1 Those processing times were obtained with a sé@e#rR710 biprocessor (2x quad-core with hypeed#uting)
with 16Go RAM and SCSI disks 15k rpm in Raid.
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4 Feasibility of semantic features

Three functionalities, based on the outcomes ofuger survey (see deliverable D3.2), were
contractually required in this prototype:

Extraction of keywords,

Extraction of names of persons,

Disambiguation of requests.
They are presented below.

4.1 Extraction of keywords

For each document of the corpus, clouds of keywardgproposed. Two types of clouds have
been implemented: one based on the libraries’ stlbjeadings vocabularies, the other on
statistical methods.

4.1.1 Through the use of structured vocabularies (L  ibraries’ subject
headings)
For each document, clouds of keywords based osubject headings use are proposed.

Those keywords are the concepts of LCSH, RameauSaD vocabularigs which have
been retrieved in the documents. Technically, leftircuments are indexed, a pre-processing
analyse the texts, search the labels of the subgardings and annotate the documents with
the retrieved concepts.

For each document, the extracted concepts are iagsbdo a relevance level (computed
through a tf-id# algorithm) and the most relevant concepts of th@uchent are presented in a
cloud to the user.

Those clouds of concepts/keywords are availabl&falish, French, and German documents
We present below examples of those clouds.

Notice that a work of analysing, cleaning and filig of the 3 vocabularies was done by the
consortium previously to those extractions.

1 LCSH concepts are searchable ohttp:/id.loc.gov/authorities/search Rameau concepts on
http://catalogue.bnf.ftselect (authorities) “RAMEAU"), and SWD conceptshttp://melvil.d-nb.de/swd

2 The tf index is proportional to the number of atzences in the document. The df index takes intoact the
importance of the extraction within the overallmas of the current language (inverse frequency).
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English corpus examples

Figure 4-1 : Could of concepts/keywords for "Traves in the south of France ..." from N. Pinkney (1809)
http://gallica.bnf.fr/ark:/12148/bpt6k35000s

For the above document related to travels in thethsof France at the beginning of thé"19
century, the engine proposes as significant cosaathe document:
Landscape, views, mountains, cottages, castlegeBedvood, vineyards
and grapes, ...
Peasantry, farmers, fallow lands and fallowing, atheorn, barley, turnips,
poultry and galliforms, horses, ...
French and English (due to numerous comparisong/eleet the two
countries)
Prices, Hotels, Taverns (inns), roads, luggage, ...
Climate, Climatology, Summer, ...
and Girls (24 occurrences in this document in Igepasuch as p.133: “The
French girls ...".

Three points to notice:

1. In the cloud, it is the preferential labels whicte groposed, even if it is the
alternate labels which have been retrieved. Soakif@ms> is proposed instead
of the “fowls” which is the world in the text.

2. Keyword “Tours” is a wrong interpretation: in thealment, it is the French town
Tours and not tours as related to travels. A fuRrgnch example is the concept
<Mais> (Maize) often proposed as keyword, whichnidact the word “mais”
(but).

3. Keywords are sometimes proposes twice or morearckbuds. It is probably due
to non-merged alternated forms.
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Another English exampje¢he work of the geographer and humanist Elisé#uReThe
progress of mankind” (1896):

Figure 4-2 : Could of concepts/keywords for "The pogress of Mankind" from Elisée Reclus (1896)
http://gallica2.bnf.fr/ark:/12148/bpt6k66031x

For the engine, this book speaks about: CivilaatiSolidarity, Humanity, Human beings,
Societies, Progress and Tribes.

Looking in more details, we have:
Blacks, Whites, Primitive societies, African, Anwms, Indians of North
America, ...
Social evolution, Proletariat, Social problems, ...
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French corpus examples

Figure 4-3 : Cloud of concepts/keywords for "Coursprofessé au Collége de France" from Jules Michelet
(1848) -http://gallica.bnf.fr/ark:/12148/bpt6k836887

From the French historian Jules Michelet, a workegias about: Revolutions, Brotherliness
(fraternité), Man (homme), Concord, People (peudkeiucation, Vulgarity (the topic of one
of its lessons), Morale, Clergy, Mind (esprit), Gexy Scientists (savants), Minorities, ...

Figure 4-4 : Cloud of concepts/keywords for "Fablesle la Fontaine” from Jean de La Fontaine
http://gallica.bnf.fr/ark:/12148/bpt6k5415556w

For the “Fables de la Fontaine” are proposed tlaeacdiers of its fables: cat, fox, raven, ox
and frog, ... but also Trickery (tromperie), Love @m), Envy, ...
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German corpus examples

Figure 4-5: Tag of SWD keywords for the Austrian peodical "Weiner Zeitung" 'Weiner Zeitung' n° 5
(08.01.1909)

Figure 4-6: Tag of SWD keywords for German monograh "Eine reise nach Paris"
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4.1.2 Through statistical techniques
For each document, clouds of statistical keywordspaoposed.

The keyword extraction is based on a pure stagisélgorithm, independent of language. It is
available in English, French, German, Norwegian Spdnish.

For each document, words or collocations are $tally identified and associated to a
relevance level computed through a tflidflgorithm. The most relevant extractions are
presented to the user.

Figure 4-7: Statistical keywords for document "Theprogress of mankind" from Elisee Reclus

We present above the statistical keywords propdeedhe document “The progress of
mankind” from Elisee Reclus (for comparison witle tiag based on the subject headings see
figure xx).

If the tag proposes some significant noun groupselevant name of places or persons, the
overall quality of the proposed keywords is nofisiént. Especially, in the context of OCRed
documents, OCR errors are ‘rare words’ and areepted as relevant keywords.

1 The tf index is proportional to the number of atences in the document. The df index takes intmant the
importance of the extraction within the overallmas of the current language (inverse frequency).
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4.2 Extraction of names of persons

4.2.1 Through the use of Library thesaurus of names

For list of result, the names of persons from tbeudnents of this list are proposed to the
user. They are proposed through a facet allowingfioe the list in order to keep only the
documents related to the selected name.

Figure 4-8: Extracted names of persons for 4 documés from Elisée Reclus

Those names of persons come from the thesauruanoé of persons of the French national
library (BnF). It seemedmportantthat, for an engine dealing with corpus of docureent
provided by libraries, resource from libraries waged.

As for keywords based on subject headings (4.Ijesaof persons are extracted through a
pre-processing of the texts, searching the labé&élshe names (preferential labels and
alternative labels) in the texts, and annotatimgdbcuments with the retrieved ones.

For a list of result, the extracted names are fireaented by relevance, the names retrieved in
the largest number of documents first.
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This extraction of names of persons was applie&riglish, French, German and Spanish
corpus

We present above () an example of these extragtis@sented to the user in a facet.

Before detailing this example, we must explain hinge work that was done to analyse and
this thesaurus of one million authorities:
1. The first work was to filter the labels incompagiblith a research in texts such as
single character, common words, first names, plagteswvith for examples: Mister
X, Mister A.B., Mister has, Mister is, Mister DedWjster John, Mister London, ...
2. Then for each authority, in addition of their prefatial labels and alternative
labels, new labels were created in order, for exarfgy “Shakespeare, William”,
to search also labels “William Shakespeare” and SNakespeare”. The choice of
the consortium was to do not generate the new [&elkespeare”.
3. In the thesaurus, identical labels might correspondifferent authorities. 90 000
labels are associated to more then 3 authorities.

The example above (Figure 4.8) presents the egttacames for the 4 documents of the
author Elisée Reclus. Are retrieved: Jacques Baimatintaineer), Innokenti (saint), Jean de
Lery (pastor in Rio de Janiero), Montaigne (Freacithor), Ovid (Roman poet), Carl Ritter
(German geographer), Giambattista Vico (ltalianlgsdpher), Yves d’Evreux (French
exploratory), Epictetus (Greek philosopher). Theames are very good and interesting, but
they are widely insufficient. Just in “The progredsmankind”, names such as: Aristotle,
Michelet, Rousseau, Diderot, Alfred Russel WallaBeugainville, Cook, ... should have
been extracted. The different filters applied te thesaurus and the choices to do not search
on last namésare at the origin of this poor retrieval. The camisim has chosen to provide
authorities the most disambiguated as possiblesratust be investigated to solve these
problems.

4.2.2 Through grammatical patterns

Extraction of names of persons is also providedudh the consortium own technology.

1 For example, there is presently in the thesausadthorities with last mane Michelet. In the cade
Montaigne, there is 27 authorities with last manenkdigne, but “Montaigne” is an authority by itsetbr
“Montaigne (famille de)” (family of).
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Figure 4-9: Extracted names of persons for the doenent “The progress of mankind” from Elisée Reclus

Names are extracted using grammatical patterns.ekample, as shown in the example
above, name following first mane, an initial folled/ by a point then a name, names preceded
by “king”, “duke”, “lord”, “de”, “mr”, “sir”, ... . I n this example it provides interesting names
some of which would not have been retrieved throtlghsical dictionaries or thesauri. But it
also provides strange results and strange syntax.

4.3 Disambiguation of requests

This functionality, which consists (see TELplus WP®3.2), for engines, in analysing the
request, detecting the different ‘meanihigs this request and retrieving documents related
its chosen ‘meaning’, was not implemented in treqiype.

This would have required a deep analysis of thaigsieand of the textual content of the
corpus using linguistic and semantic technologrestatistical clustering techniques.

The technologies used by the consortium were ritdtda for such task.

1 Homograph, homonym or polysemic ambiguities sucfoaguery “bank”, in English, which can be related
the river (lake, ...) banks, to the financial indiitas but also to the building where a financidtitution offers
services, or for query “avocat”, in French, whiende related to the fruits (avocado) or lawyers.
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4.4 QOutcomes

In addition to the feasibility of full-text sear@mgine for multilingual digital libraries OCRed
corpus, the results obtained for the extractiork@fwords based on the libraries subject
headings vocabularies are the contribution the walsiable of this prototype.

The quality of the extracted keywords for documdrisn encyclopaedic collections, related
to domains as various as, travelling, geograplstohy in the broadest sense or even fables,
and which might have more than 300 pages, waslkoba and we consider this as won.

Moreover, the successful achievement of this kegwetraction capability opens up broad
prospects:
For a document, to click on keyword should:
Led to the document pages with keyword highlighted,
Allow to launch a new query for retrieving all tiserpus documents related to this
keyword,
Allow to launch a contextual research (see D3.2)rédrieving Similar’ documents
related to this keyword
For lists of results:
A facet can provide the most relevakéywords for the documents of the list of result
or for the 28' or one hundred most relevant ones, allowsagegorization’of results,
To click on one of these keywords should allowdfine the list of results, to launch a
new query, or to launch a contextual research.

Finally, if this feature was achieved through thee wf libraries subject headings, the
feasibility of such functionality for languages eththan English, French and German, is
therefore more than probable if based on the uséntdlligent’ structured vocabularies
dedicated to those languages.

For name of persons, the experimentation of extrgqcetames of persons through the use of
library thesaurus of name of persons has not sttt completely satisfactory results. If the
results are promising, the applied filters led fpoverish retrieval. Investigating new rules
should solve these problems.

Those libraries thesauri are rich but complex, ahthey fit perfectly to the encyclopaedic
content of the libraries documents, implementingtdees based on them, required an entire
work of analyse and iterations to achieve the issue

Supplementing these extractions with industriatvgafe or open source such as Gataild

be profitable and interesting to test.

The disambiguation of requests was not implemeimtéde prototype due to the fact that the
technologies used by the consortium were not deita such task.

1 Based on tf-idf relevance algorithm (see 4.1.%rfote) or similar.
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5 Feasibility of cross-lingual feature based on MAC S project

5.1 Cross-lingual retrieval feature
Using the MACS project alignments, the prototypegnates a cross-lingual feature.

Based on the alignment of the 3 libraries subjeeidmgs, LCSH, Rameau and SWADACS!
(Multilingual ACcess to Subjects) proposes 130 @d0ss-lingual links between those 3
vocabularies. Based on the use of those links ptbhétype is then able, when a query is
related to atranslated’concept, to provide cross-lingual retrieval.

This feature, available, of course, only in Freriehglish and German languages, is illustrated
below by two examples.

Notice that the demonstration of this functionaditiffers, in its implementation, from the lack
of highlighting of the retrieved terms when the dranslated terms. This problem was
already mentioned for the semantic extensions3s&8).

A short list of examples of MACS links is providadsection 10in order to allow to test this
prototype feature.

Example 1 Based on MACS links aligning the concepts: <TtavLCSH), <Voyage>
(Rameau) and <Reise> (SWD), the query “travel’thia overall corpus, will provide to the
user, the English documents related to <travel*pfaa documents related to <reise>, French
documents related to <voyage>.

For the Spanish and Norwegian corpus, documenksdimg in their texts, the terms “travel”
or “travels” are retrieved. For the 3 others corghe linguistic and semantic extensions of the
searched concepts (see sections 3.2.4 and 3.2.8)tdeved.

1 MACS project fhttps://macs.vub.ac.be/puis a project launched in 1998 under thenference of European
National Librarians(CENL) by the 4 national librarieSwiss National Library(SNL), project leader, the
Bibliothéque nationale de Fran¢BnF), theBritish Library (BL) and theDie Deutsche BibliotheKDDB).
MACS purpose is to provide multilingual subject @ss to library catalogues by equivalence links tecka
between three lists of subject headings: SWDGemman, RAMEAU for French and LCSH for English. igh
work is still under progress and covers partialpse vocabularies (127 000 links). MACS also inekid
Italian links for the Italian Sogg subject headings
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Figure 5-1: Cross-lingual retrieval for query "trav el"

Example 2 This example illustrating a user approacipriesentedin Annex 3 — section_10
showing how a user performs a query “brotherlinéss the multilingual overall corpus and
retrieves in French documents related to “fratéfnit

1 Note that the reverse query «fraternité» doeprmtide the same list of results in English, dughto semantic
extension of MACS translation of the plural fornndternités” which gives “Secret societies” (see 3.2
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Figure 5-2: Cross-lingual retrieval for query "brot herliness"

5.2 Outcomes

The principle of the feasibility and interest othuunctionality is demonstrated. It works and
it is useful and a gain for users.

Nevertheless, there are still 3 points to complate] not the easiest, in order to cover such
functionality:
1. In this prototype, the functionality is only pattyacovered : MACS, presently, only
covers partially the 3 subject headings,
2. The disambiguation capability of ambiguous quérisqnot implemented and still
to be demonstrated,
3. To be really operational and enlarge the panehefi@nguages that the user will be
able to comprehend, this features must be compleyettanslation capabilities:
translations of list of results (titles, ...), exti;deywords, ... .

Notice that there are presently three relatedatmes around cross-lingual capabilities:

two prototypes :
the prototype issue from ti@ACAOQ project leaded by Xerox centre of
researchxrce),
and the LVAT prototype developed at TEL Office dersimating
MACS links;

the work conducted iTELplus WP3 task Zaround automatic (or semi-

automatic) subject headings mapping.

1 Such as query “pain” which is related to sufferimgnglish or bread in French; query “avocat” ieiich
which can be related to the fruits (avocado) oyks.
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6 Others

6.1 A semantic portal

6.1.1 Facets

For each query result, on the left side of therfatee presenting the list of results, facets are
presented to the user.

Figure 6-1 : Prototype facets
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The proposed facets are:
Metadata provided by libraries: author, contribytdate and subject
Prototype specific facets:
1. arisemsuhb Subject categorization of the documents in thiedf results
(see 6.2)
2. person_ref: Extracted names of persons for therdeats in the list of
results using the Library thesaurus of names (s2éy
3. person_arisem: Extracted names of persons fordbendents in the list of
results using grammatical patters (see 4.2.2)
4. location: Extracted names of persons for the docuisne the list of results
using grammatical patters (see 4.2.2)

Those facets allow the user to navigate withimagilts and to refine its queries results.

The final report on the user tests of this protetypELplus WP3.1 D3.8) points that this
feature was overwhelmingly chosen by the users.

6.1.2 Suggestion of requests
The prototype proposes a suggestion request feature

At the same time as the user types its query, iggne automatically suggests him, words or
noun groups based on the characters already entered

Figure 6-2: Query suggestions for the first four chracters “reis”

1 The choice of those facet names is not adequate werks was done on the design of the interfaices ghis
was not the point of our task.
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In the prototype, the proposed suggestions araeenl from the metadata of the documents
within the indexed corpus. Therefore you will hgreposals with subject headings provided
by libraries in their metadata records, but alsodsoof titles or authors extracted from the
indexed metadata records.

The example above shows the suggested queries imaB@elanguage for the first four
characters “reis”.

Note that in a first version, this feature was iempénted with suggestions based on
Wikipedia terms. This version was abandoned becanaosst of the suggestions did not lead to
any results. Unsuccessful queries left the usapgisinted.

6.2 Subject categorization

This feature proposes for a list of results, itbjsct categorization through the use of the
subject headings vocabularies.

Based on the concepts extraction (see 4.1.1) sdtdtuments of a list of results, the engine
goes up in the hierarchy of the subject headingsbalaries and proposes to the user, in a
facet, the highest level of this hierarchy. Thesiiféce allows then the user to go down to the
final retrieved concepts.

The presented tree takes into account the relevahdhe retrieved categories, relevance
based on number of documents associated to categori

This feature is available for English, French aretr@an corpus

The example below presents the categorization gexpéor the list of documents issued from
query “travel” in the English corpus.
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Figure 6-3: Subject categorization of the English dcument results for query "travel”

For documents related to travel, main proposedjoates are: “Auxiliary sciences of history”
(because including “Civilization”), Science (inclad “Life sciences” and “Environmental
sciences”), “Life (Biology)”, “Persons”, “Religion”“Landforms”, “Buildings” “Ethnology
France and England”, “Rocks”.

Looking at the hierarchy, and going down througlartiforms’ (see Figure 6-4), the user
notice that documents about ‘Landforms’, are magibput ‘Uplands’ (6 documents), one
documents speaks about ‘Coasts’, one about ‘Désésiands’, ‘Seashore’, ‘Swamps’ or

‘Volcanoes'.

In regard to this categorization experiment, it tries said that libraries subject headings are
very generic, so, at a high level, nearly the samaen categories will be proposed. What can
be suggested and very interesting to test, is eowdeat would provide the same feature but
stopping the hierarchy only 2 levels higher them élktracted concepts, or providing the most
relevant concepts (keywords (see 4.1.1)) for aldbcuments of the list of result or for the

20" or one hundred first ones with a tf-idf relevaatgorithm.
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Figure 6-4: Detail of the hierarchy for Subject caggorization of the English document results for que
“travel"

6.3 Outcomes

Facets allow the user to navigate within its resatid, somehow, to suit the engine processes
to its own needs. This feature was the featurevavelmingly chosen by the users during the
user tests of this prototype (TELplus WP3.1 D3.8).

The experiment of categorization of documents fthenlists of results, which would be really
very useful for users to understand corpus orofistesults content, is not totally completed
but very promising if simply based on the mostvate extracted concepts of the documents
or provided, through the subject headings hieraridmn?2 levels higher than these concepts.

The implemented suggestion of queries, initiallysdzh on Wikipedia suggestions but
unusable, was re-implemented and based on extristad from the documents metadata.
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7 Conclusion

By integrating a corpus of 700 000 pages providgd4ELplus WP1 national libraries
partners QNB (Austria), BNF (France) NLN (Norway) andBNE (Spain)) covering English,
French, German, Norwegian and Spanish languages,otiaring full-text search engine
suited to this corpus, this prototype demonstrttasthe integration, within a unique search
engine portal, of a corpus composed by printed oharuis from different European National
Libraries, in different languages, OCRed with vasoquality level of OCR, is not only
feasible but provides to the user, a quality tooldearching and retrieving in such corpus.

In order to integrate larger corpus, the main idliexk priority is probably to define rules and
formats, attempting to standardize data formatstddaga, texts) and access to those data
(protocols for harvesting, access to documentsfagc).

No specific treatment was implemented in the pym®tengine in regard to OCR problems,
considering that, solutions, such as in tMPACT project, working at the level of each
document in order to improve their OCR quality, #ne most appropriate solutions for
improving retrieval in OCR collections, and thalusimns, working at the search engine level,
might induce high noise in retrieval as it was ekpented in the first version of the
prototype.

In regard to the semantic capabilities implementedhe prototype, we consider that the
results obtained for the extraction of keywordstdea using the libraries subject headings
vocabularies is the contribution the most valualblehis prototype.

The quality of the extracted keywords for documdrisn encyclopaedic collections, related
to domains as various as, travelling, geograplstohy in the broadest sense or even fables,
and which might have more than 300 pages, was keoba and we consider this as won
(4.1.1). The successful achievement of this keyword ettva capability opens up numerous
very interesting broad prospects for full-text skaengines, some of which are proposed in
4.4. Moreover, if this feature was achieved through tise of libraries subject headings, the
feasibility of such functionality for languages eththan English, French and German, is
therefore more than probable if based on the uséntdlligent’ structured vocabularies
dedicated to those languages.

For name of persons, the experimentation of extrgqcetames of persons through the use of
library thesaurus of name of persons show thatthé@se thesauri fit perfectly to the
encyclopaedic content of the libraries documemtglementing features based on them, is an
entire work by itself. The achievement of this teatin the prototype provides promising
results but needs to be improved.

35/53



TELplus WP3 D3.3 — Feasibility assessment report

The cross-lingual capability was achieved throughuse oMACS project alignment of the
three subject headings. This feature, essentiapéotal dealing with multilingual corpus,
participates to the user approach of semantic Beangines (10 If its feasibility and
usefulness is demonstrated, its achievement ingrosotype is only partial for two main
reasons. First MACS, presently, only covers pdytitde alignment of the 3 subject headings
(LCSH, Rameau and SWD). Secondly, to be really atpmral in multilingual portals, and
enlarge the panel of the languages that the udkebavable to comprehend, this features must
be completed by translation capabilities: transtai of list of results (titles, ...), extracts,
parts of documents, etc. This experiment is a dmrtion to the initiatives presently under
progress around cross-lingual capabiliti€ACAQO project, TEL/LVAT prototype TELplus
WP3 task 2.

In conclusion, we can say that in regard to serogptitals offering new capabilities to the
users, facets are certainly the features to imphenre such portals, allowing the user to
navigate within the results and, somehow, to $@tdngine processes to its own needs. This
feature was overwhelmingly chosen by the usersnduthe user tests of this prototype
(TELplus WP3.1 D3.8).
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8 Annex 1: The Indexed corpus

The corpus of the OCRed documents for this prowtyps provided by fouFELplus WP1
national libraries partner&NB (Austria),BNF (France)NLN (Norway) andBNE (Spain).
700 000 pages were collected and indexed by thetseagine, in various formats, types of
collection and OCR quality.

Covered languages are: English, French, Germamnwégpan and Spanish.

Examples of OCR documents of this corpus are pteden the next section 9

8.1 Intellectual content

The OCRed provided corpus from WP1 partners is mbogation of periodical and
monographs collections, all free of rights, withrigas quality of OCR. We detail below its
content and present in Sectioe@amples of some indexed documents.

The provided corpus by WP1 partners is:

Austrian (ONB) : One periodical 'Weiner Zeitung' from 1909 t0239(4800
fascicules) (~ 100 000 pages)
+ 5 monographs in Germafrom BnF

French (BnF):. 1100 monographs (~ 300 000 pages) from Gallica:
the entire oai set in Gallic&Geography and travels
third of the oai set in GallicaHistory

and a sample of some documents from major authbrtheo French
Literature: such as La Fontaine, Victor Hugo, Reass Diderot, Stendhal,
Jules Renard, Michelet, Thiers, Saint-Simon.

English (BnF): Only 20 monographs from Gallica
19 monographs from the oai set in Gallicaebgraphy and travels
and one document from Shakespeare

Norwegian (NLN): 368 monographs (~ 100 000 pages)

Spanish(BNE): monographs and various periodicals (~ 180 0@@pa
300 monographs (~ 60 000pages) from the odhisgtano america historla
and 14429 fascicules from various periodicals 20 Q00 pages)

Total around 700 000 pages

1 Those 5 monographs from Gallica (BnF) were adddde Austrian corpus in order to allow the aralpf the
keyword extraction capability (using SWD vocabu)aior german monographs compared to that obtaioed f
the periodicals. Their titles are provided in Anrex
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Presently, the Austrian documents are reachablethby users on the ONB web site
http://anno.onb.ac.at/cgi-content/anno?aid=Witzis web site does not provide, to date, full-
text search capabilities.

The French and English documents are reachable hen BnF Gallicaweb site:
http://gallica.bnf.fr and for the Norwegian documents on the NLN webe:sit
http://www.nb.no/sok/search.jsf?query=;&nav=digilal Both of those two web sites provide
advanced full text search capabilities with hightigg, access by pages, etc ....

The Spanish documents are reachable through two siEs of the BNE library:
http://bibliotecadigitalhispanica.bne.feg the monographs aridtp://hemerotecadigital.bne.es
for the periodicals. Both web sites provide PDFraeaapabilities for each document but
there is no full-text search capability for theientorpus.

8.2 Technical details: format, access, OCR quality,

Various formats are provided by the WP1 partnessyell for metadata as for the full texts.
Each library has its protocol, formats and speitiéis, which induced, for collecting and
indexing them in a unique engine, to proceed tmdividual process for each library.

For this prototype, a unique XML format was definedrder to index all the provided types
of metadata. Idem for the texts, a unique XML forrioa texts was defined. The first process
before indexing was then to collect all documemis & normalize all the provided metadata
and texts in those uniform formats.

The format for metadata and texts in which thigposrwas provided by the WP1 partners is:
* French andEnglish (BnF):
For each monograph:
— metadata in Dublin Core format is provided in abglloOAl file
— one XML HTML file for full text of document.

* Austrian (ONB):

For each fascicule:
— one XML METS file with metadata in MODS format,
— one XML ALTO file per page of text.

e Spanish(BNE):

For each monograph or fascicule:
— metadata in Dublin Core format is provided in abglloOAl file
— one PDF file for full text of document.

* Norwegian (NLN):

For each monograph:
— one XML METS file with metadata in Dublin Core foaty
— one XML ALTO file per page of text.

38/53



TELplus WP3 D3.3 — Feasibility assessment report

For this prototype, the entire corpus was provitethe consortium except the Spanish corpus
that was harvested by them through the OAI-PMHquroit

In addition to the fact that each library has wendormats, each library has its specificities.
Among others, we can mention: identification of ga@nd related text files, identification of
the URL of the digital documents, management oé higphenation of words in provided
OCR texts, error in metadata encoding (no utf8 eosion), encoding of texts with

incomplete accented characters conversion, ... .

In regard to the OCR quality, various levels amvjted for this prototype, and, in section 8,
various examples of those OCRed documents arerneesdf the average OCR quality of the
monographs from BNE (Spanish), BnF (French andigmgand NLN (Norwegian) is ‘pretty
good’, the quality of the two corpuses of periothkdaom ONB (Austrian) and BNE (Spanish)
are much more difficult to treat. Figure tesents the characters of an OCRed fascicule of
the Austrian periodical ‘Weiner Zeitung’ from 190&lexed for this prototype. Figure Sand
Figure 9-8present OCRed fascicules of the indexed Spanishdieals ‘La Dinastia’ from
1898 and ‘El Constitucional’ from 1843. In the lastample (Figure 9)8the bad quality of
the OCR reflect the bad quality of the printing twitwo peculiarities: the delicate
interpretation of the distance between characteds the recognition of the newspaper’s
columns which is not correct in this example.
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9 Annex 2: OCRed corpus

An Austrian example of the periodical ‘Weiner Zeitung' (1908/01/02) from ONB

Figure 9-1 : Example of an indexed Austrian documerwith zoom on its print characters
http://anno.onb.ac.at/cgi-content/anno?apm=0&aid&aatum=19080102
Note that if there is no full-text search capabilites on the Austrian web site, access by pages can b
provided: http://anno.onb.ac.at/cgi-content/anno?aid=wrz&neti9080102&seite=Ppage 2).
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A French example of a Gallica indexed monograph'Histoire de France (Tome 19)’ by
Jules Michelet (Date of publication:1876-1877)

Figure 9-2 : Example of an indexed French document
http://gallica.bnf.fr/ark:/12148/bpt6k297589CR quality 98,32%)
Note that on Gallica web site, access by pages anih highlighting capabilities can be provided:
http://gallica.bnf.fr/ark:/12148/bpt6k29758s.r=réwion.f21 (folio 21).
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An English example of a Gallica indexed monographThe teaching of geography ..." by
Elisée ReclugDate of publication: 1901)

Figure 9-3 : Example of an indexed English documer{tt901)
http://gallica.bnf.fr/ark:/12148/bpt6k1026 740CR quality 68,2%)
or
http://gallica.bnf.fr/ark:/12148/bpt6k29758s.r=gemphy.f3
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An English example of a Gallica indexed monograph:Some observations made in
travelling through France, Italy, ..." by Edward Wrig ht (Date of publication: 1764)

Figure 9-4 : Example of an indexed English documer{tL764)
http://gallica.bnf.fr/ark:/12148/bpt6k102674h.r=dci3 (OCR quality 68,2%)
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An Norwegian example of an indexed monograph fromhe NLN: ‘Samlede veerker:
mindeutgave’ from Bijgrnson, Bjgrnstjerne (Date of publication: 1911)

Figure 9-5 : Example of an indexed Norwegian docunmg (1911)
http://urn.nb.no/URN:NBN:no-nb_digibok 200801020288&struct=DIVP177
or (after a search on ‘naturen’)
http://urn.nb.no/URN:NBN:no-nb_digibok_200801020288&struct=DIVP177(folio 177)

44/53



TELplus WP3 D3.3 — Feasibility assessment report

A Spanish example of an indexed monogdraph from thBNE: ‘Campafas del General D.
Félix Maria Calleja’ by Carlos Maria de Bustamante(1828)

Figure 9-6 : Example of an indexed Spanish monogré#p
http://bibliotecadigitalhispanica.bne.es:1801/wint/DeliveryManager?pid=1097885
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Spanish example of the indexed BNE periodical: ‘L®inastia (Barcelona)’ (1898/07/05)

Figure 9-7 : Example of the indexed Spanish periodal ‘La Dinastia’ with zoom on its print characters
http://hemerotecadigital.bne.es/datos1/numerosfiatiBarcelona/Dinast%C3%ADa,%20La%20(Barcelona)/18
98/189807/18980705/18980705_00000.pdf#padeate 1)
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Spanish example of the indexed BNE periodical: ‘EConstitucional’ (1843/07/10)

Figure 9-8 : Example of the indexed Spanish periachal ‘El constitucional’ with zoom on its print
characters and error in columns identification
http://hemerotecadigital.bne.es/datos1/numerosfiatéBarcelona/Constitucional,%20E|1%20%28Barcelo28%
/1843/184307/18430710/18430710_00000.pdf
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10 Annex 3: A user approach for a semantic engine s  earch

This example illustrating a user approach: A uselysing the work of the geographer and
humanist Elisée Reclus, notice in the extractedwkegs of its work “The progress of
mankind” (1896), the concept <Brotherliness> amotig concepts <Civilization>,
<Humanity>, <Societies>, ... .

Figure 10-1: Relevant concepts / keywords for "Th@rogress of Mankind" from Elisée Reclus (1896)

The user performs then the query “brotherliness’the multilingual overall corpus to search
the other documents related to brotherliness.

He retrieves:
In the English corpus :
“The progress of mankind” from Elisée Reclus
and a document related to “Paris as .... Frenchaldpitstrative of the
effects of the Revolution ...."

In the French corpus, based on MACS link aligning toncepts <Brotherliness>
(LCSH) with <Fraternité> (Rameau), 254 documentshwgiven as the most
relevant, 2 works from famous French historiansatesl also to the French
revolution:
A work from Jules Michelet, “Cours professé au €gd de Franéé
(1848) for which the concept <Fraternité> is extdcas a keyword
among <Revolutions>, <People>, <Morale>, ...,

14 esson taught at the College de France”
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A work from Gustave Le Bon, “La révolution frangaiset la
psychologie des révolutiols (1912) with the extracted keyword
<Fraternité> among <Revolutions>, <People>, <Cigilion>, ....

He can go on its research by analysing those daaismeéhich link the brotherliness and the
French revolution.

Figure 10-2: Cross-lingual retrieval for query "brotherliness"

Figure 10-3: Relevant concepts / keywords for "Cans professé au Collége de France" from Jules
Michelet (1848)

1“The French revolution and the psychology of retiohs”
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Figure 10-4: Relevant concepts / keywords for «Leevolution francaise et la psychologie des révoluins»
from Gustave Le Bon (Fed. 1912)
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11 Annex 4: corpus summary and examples of related qgueries

Due to the limited size of the corpus and in orterallow users, who want to test the
prototype in different languages, to perform reldviests, we propose below some queries
related to the indexed corpus.

For similar reasons, we give also some MA@Ramples in order to test the cross-lingual
capabilities.

The corpus of OCRed documents (from the TELplus WP partners) is:

French (BnF): 1000 monographs (300.000 pages) from Gallica

The entire oai:set ‘Geography and travels’ andltbirthe oai:set ‘History* with

authors such as La Fontaine, Jules Renard, Mitigo, Rousseau, Diderot, Stendhal,
Michelet, Thiers, Saint-Simon

English (BnF): Only 20 monographs from Gallica
19 monographs from set ‘Geography and travelsran€e + 1 Shakespeare

Austrian (ONB) : 4800 fascicules of the periodical ‘Weiner Zagufrom 1909 to
1923 (100.000 pages)

+ 5 monographs in German (from Gallica (BnF)). Farsth5 monographs, we give in
the footnoté below their titles and authors, in order that sseight be able to retrieve
them easily and be able to analyse the keyworaetidn capability for German
monographs compared to that obtained for perioslical

Spanish (BNE): 300 monographs from oai:set ‘hispano america ohast
(60.000pages) + 14429 fascicules from periodick?® (000 pages)

Norwegian (NLN): 368 monographs (100.000 pages)

Some queries:
French

revolution

histoire de France
voyages§

napoleon

lapint

1 MACS links only cover partially the subject heagrvocabularies, the work is still under progress.

2 ‘Der teutoburger Wald zwischen’.from Mestwerdt, Adolf

‘Die Oasen der libyschen Wiiste’ from Dimichen, Johann

‘Gerhard Rohlfs'Reise durch Nord-Afrika’.from Rohlfs, Gerhard

‘Eine Reise nach Paris .from Sauvage, Jean

‘Californien, Nevada und Mexico : Wanderungenfrom Hoffmann, Hemmann
3 travels
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(authors)
victor hugo
michelet
la fontaine

English:

travel
geography
mountains
brotherliness
(titles and authors)
The diary of John Evelyn
Shakespeare
Elisee Reclus

Austrian & 5 German monographs

reise
revolution
erdbebeh
grenzé
(titles and authors)
Rainer Maria Rilke
Victor Hugo
Robert Musil
(monographs)
Eine Reise nach Paris
Der teutoburger Wald
Gerhard Rohlfs

Spanish:

viage
iglesief
revolucion de Ameérica
Expedicion
(titles and authors)
Bustamante
Miguel de Cervantes Saavedra

1 rabbit

2 travel

3 earthquakes

4 poundaries

S travel (en) ; voyage (fr)

6 church (en) ; église (ir)

7 American Revolution (en) ; Révolution americaifrg (
8 expedition (en) ; expédition (fr)
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don quijote
Norwegian:

reisé

Vesteraled

(authors)
Petter Dass

Cross lingual retrieval (using MACS) proposals:

« travel/voyages/Reise » (Icsh/rameau/swd)

« storms/tempétes/sturm » (Icsh/rameau/swd)
«mountains/montagnes/hochgebirge » (Icsh/rameay/swd
« EarthquakdSéismekrdbeben » (Icsh/rameau/swd)

« Boundaries/Frontiéres/Grenze » (Ilcsh/rameau/swd)

« ChildrerEnfantg¢Kind » (Icsh/rameau/swd)

« ExplorersExplorateurs» (Icsh/rameau)

« Revolutionaries/ Révolutionnaires/ Revolutiondlcsh/rameau/swd)
« SoldiergSoldats » (Icsh/rameau)

« Christianity/Christianisme/Christentum » (Icshiesau/swd)
« Church buildings/Eglisésirchenbau» (Icsh/rameau/swd)
« Animals/Animaux/Tiere » (Icsh/rameau/swd)

« Dreams/Réves/Traum » (Icsh/rameau/swd)

« GamesleuxSpiel » (Icsh/rameau/swd)

L travel (en). Notice that in german “reise” alscame “travel”

2 Nature (en)

3 Norwegian archipelago at north of Lofoten islands

4 spirit (en), esprit (fr)

5 (Melodier = melodies (en) - forfattet = authofed) — musikk = music (en))
6 first episode (en)
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