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1  Introduction 

The aim of this work is to demonstrate the feasibility of full-text search engines for corpus 
composed by OCRed printed collections from different European National Libraries, in 
different languages and various quality OCR, and to experiment semantic capabilities through 
the use of these texts in order to improve user accessibility to those collections. 
 
After a state of the art of the available technologies (D3.1), a mock-up and a user survey 
(D3.2), a European call for tender was launched in October 2008 for the development of a 
prototype of a full-text search engine based on the user survey results. 
 
The European call for tender required the development of a prototype of : 

1. a full-text search engine for a multilingual corpus of 700 000 pages from 
OCRed documents provided by national libraries of Austria, France, Norway 
and Spain, 

implementing the following features: 
2. Extraction of names of persons, extraction of keywords and disambiguation of 

requests. 
Were provided: the corpus of 700 000 pages, the BnF thesaurus of names of persons, the three 
subjects headings vocabularies1: LCSH from the Library of Congress, Rameau from the 
French national library (BnF) and SWD from Die Deutsche Bibliothek (DDB) in their web 
semantic format SKOS (TELplus project WP3.2)  and the cross-lingual links between those 3 
vocabularies from the  MACS2 project (see section 5). 
 
We present in this document the developed prototype, its features and outcomes. 
 
 

2 Prototype overview 

This call for tender was won by a French consortium of three societies: Mondeca, specialized 
in vocabulary management and web semantic technologies, 

�  Antidot, providing a search engine, 
�  Arisem, specialized in text-mining technologies. 

The aim of their proposal was to integrate the provided resources, the thesaurus of names, the 
three Subject headings (SWD, LCSH, Rameau) and MACS alignments, into a web semantic 
uniform format and to inject them into the indexation process. 
 
The prototype provides the following features: 

�  Full text search in the OCRed corpus covering English, French, German, 
Norwegian and Spanish languages  

�  Extraction of keywords : 

                                                 
1 LCSH concepts are searchable on http://id.loc.gov/authorities/search, Rameau concepts on 

http://catalogue.bnf.fr (select (authorities) “RAMEAU”), and SWD concepts on http://melvil.d-nb.de/swd. 
2 MACS (Multilingual ACcess to Subjects) project : https://macs.vub.ac.be/pub. See 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 and subjects 

�  Suggestion of requests 
 
The prototype is available at:  
 
   http://telplus.bnf.fr 
 
 
We present below these prototype functionalities and their outcomes. 
 
 
 

3 Feasibility of the full-text search capabilities 

3.1 The Indexed corpus 

The corpus of the OCRed documents for this prototype was provided by four TELplus WP1 
national libraries partners: ONB (Austria), BNF (France), NLN (Norway) and BNE (Spain). 
700 000 pages were collected and indexed by the search engine, in various formats, types of 
collection and OCR quality. 
Covered languages are: English, French, German, Norwegian and Spanish. 
 
The intellectual content and technical details (format, access, OCR quality) are presented in 
Annex 1 – section 8 and examples of OCR documents of this corpus are presented in Annex 2 
– section 9. 
 

3.2 The Full-text search engine 

3.2.1 Simple search: a Norwegian example 
A query in the Norwegian corpus to search documents about the Vesterålen islands provides 4 
documents related to those islands. 
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Figure 3-1 Norwegian list of results for query “Vesterålen” 

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

 
Figure 3-2 First Norwegian retrieved document for query “Vesterålen” 

 
Improvement can be provided to the user if links for each significant page are provided, and, 
if the library is able to, highlighting the retrieved terms in the digital page in the context of its 
original digital library would improve user access. This was not implemented in the prototype 
but can be probably easily done for the French and Norwegian portals and must be checked 
for the others. 
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Figure 3-3 The Norwegian document “Kampen for tilvaerelsen” in the NLN environment 

http://urn.nb.no/URN:NBN:no-nb_digibok_2007030601014#&struct=DIVP341  
(related to the retrieved extract page 340) 

 
 
 
 
 

3.2.2 Ranking by relevance 
Even if the number of occurrences of a search term is taken into account in the retrieved order 
of the list of results, emphasis on documents metadata was implemented in order, for 
example, to retrieve first the documents of an author if the user query is the name of an author, 
or documents whose titles are related to the query terms. 
 
 

3.2.2.1 A Spanish example showing emphasis on metadata (titles) 
A query in the Spanish corpus to search documents related to “iglesia1”, 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 Spanish corpus 

 

3.2.2.2 A French example showing emphasis on metadata (authors) 
If the user query is the name of an author, the chosen relevance ranking will provide first the 
documents of this author and then, documents related to this author. 
For example, a query in the French corpus to search documents related to the author and 
famous historian “Michelet” will first propose its 12 works indexed with the French corpus 
and then, documents related to Michelet. 
 

 
Figure 3-5 In the French corpus, for query « Michelet », the engine propose first its 12 works and then, 

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

 
 
 

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

Presently, in the prototype, two types of extensions are integrated:  

�  A simple linguistic extension: terms are extended to their other forms in gender 
and form (masculine/feminine & singular/plural), 

�  A ‘semantic’ extension through the use of the subject headings vocabularies 
(LCSH, SWD and Rameau): for terms included of one of those 3 vocabularies, 
they are extended to their alternative terms, narrower terms, MACS translations (if 
exist), and so on, going down in the vocabulary graph. 

 
The query “travel” (see LCSH concept) will retrieve, in the English corpus, documents 
including: “travel” or “travels” terms, “traveling” or “travelling” (alternative labels), “voyage” 
or “voyages” (MACS translations), but also “adventure travel”, “air travel”, “automobile 
travel”, “bicycle touring”, “bus travel”, etc, with their alternative labels, MACS translations, 
sons, and so on. 
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Figure 3-7 For the English corpus, query « travel » retrieves documents including “travel”, “travels”,  

“travelling” (LCSH extension)  and “voyage” (MACS extension) 
 
If the principle of those extensions is interesting, two main problems are correlated. The first 
one is that, for many concepts, the graph is very deep and retrieved terms might confuse the 
user. The second point is a huge lake in the prototype development: unlike the query terms 
and their linguistic extensions, the semantic extensions (through vocabularies and MACS) are 
not highlighted (in bold) in the retrieved extracts.  
 
Conclusion: As implemented, this feature provides unreadable results, confusion for the user 
and noise in the retrieved results. A simple extension use, remaining at the first level(s), with 
highlighting correctly the retrieved terms would be very 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 specific corpus or in the overall of the four corpuses. 
 
A query, such as in the example below “travel”, in the overall multilingual corpus, will 
provide: 

� from the English corpus, documents including the “travel” or “travels” terms, but 
also their semantic extensions through the LCSH vocabulary as described in 
Section 3.2.3. 

� from the Austrian and French corpus, documents including the “travel” or “travels” 
terms, but also their MACS translations (if exists) with their semantic extensions 
through the SWD, and respectively Rameau, vocabularies as described in Section 5 
describing the cross-lingual capability provided in this prototype. 

� from the Spanish and Norwegian corpus, documents including the “travel” or 
“travels” terms. 

  

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

 
One consequence of this process is the capability to treat document mixing different 
languages. 
That is why, in our example, if you select the list of the documents retrieved in the Norwegian 
corpus, and analyse the retrieved extracts, you will notice that the prototype has retrieved 
English paragraphs or footnotes related to travel included in overall Norwegian documents. 
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Figure 3-9 A Norwegian method to learn English (mixing Norwegian and English paragraphs) retrieved in 

the Norwegian corpus for query “travel” 
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Below, an example of a retrieved Norwegian document for query “travel”: a Norwegian 
method to learn English, therefore mixing to two languages and, for which, sentences related 
to travel has been retrieved. 
 

 
Figure 3-10 Detail of the Norwegian method to learn English 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 documents indexed in this prototype, is ‘relatively’ 
good (see Annex 1 – section 8), searching and retrieving documents in such corpus provides 
good results. Problems are much for collections such as the Spanish national library (BNE) for 
which an example of the periodical ‘El Constitucional’ presented in Figure 9-8  (1843). 
 
No specific treatment in regard to OCR errors is performed in the prototype, so OCR errors 
are not avoid, but we present below the prototype result for searching in the periodical OCRed 
collections from Austria, the Weiner Zeitung periodical collection (Figure 9-1) showing how, 
even with ‘difficult’  printed characters, good retrieval can be achieved on this collection. 
 
Notice that in a first version of the prototype, a phonetic transcription of the queries was 
performed by the engine but was abandoned because providing to much noise. 
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An Austrian example   
Searching in the Weiner Zeitung periodical collection (see Figure 9-1), the prototype will not, 
of course, avoid its OCR errors. But this example show that the quality of the OCRing of this 
periodical allows a high level of retrieving. Furthermore, for such periodicals, the co-
occurrences of terms in the texts are part of the good probability of retrieving documents 
related to a user search. 

 
Figure 3-11: Searching fascicules of the 'Weiner Zeitung' 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° 5 (08.01.1909) 

http://anno.onb.ac.at/cgi-content/anno?aid=wrz&datum=19090108 
 

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

 
 

3.3 Outcomes  

3.3.1 Feasibility 
This prototype demonstrates that the integration, within a unique search engine portal, of a 
corpus composed by printed documents from different European National Libraries, in 
different languages and OCRed with various quality level of OCR, is not only feasible but can 
provide to the user, a quality tool for searching and retrieving in such corpus. 
 
In regard to the OCR retrieval problems, no specific treatment was implemented in the 
prototype. But, even if the prototype does not avoid the OCR errors, it provides a good level 
of retrieving (3.2.5). We do think that, if solutions working at the engine search level, such as 
engines based on n-gram or spelling correction techniques, can be investigated, they will 
induce high noise in retrieval in the overall corpus. The first version of the prototype 
experimenting phonetic transcriptions of queries was abandoned for this reason. From our 
point of view, solutions, such as the one promoted in the IMPACT project1, working at the 
level of each document in order to improve the OCR quality through better OCRing software, 
are the most appropriate solutions for improving retrieval in such collections. 
 
In regard to the integration of various collections from multiple libraries of the European 
community into a unique portal, a priority must be the definition of rules and uniform formats, 
attempting to standardize data (metadata, texts) formats and access to those data (protocols for 
harvesting, access to documents, pages, …) who will have to be collected, harvested, managed 
and made searchable in a unique way. 
 
 
The basic features of the full-text search in this prototype are: for a user query, the retrieved 
documents are ranked by relevance with emphasis on metadata such as titles or authors; For 
                                                 
1 http://www.impact-project.eu 
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each retrieved document, its metadata and the significant extracts and pages with retrieved 
terms are presented; A link to the digital document allows the user to visualize the document 
in the context of its original digital national library and to analyse the significant pages. 
The query extension experimented in the prototype (3.2.3) is too large and induces user’ 
confusion. 
 
Two proposals to improve user accessibility in such engines, which have not, or partially, 
been tested in this prototype: 

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

2. For a multilingual corpus (3.2.4), when user search in the overall corpus, it would 
be very interesting to provide a unique list of results mixing documents from the 
different languages, ranked globally by relevance. The first documents would then 
be the most relevant for the user query independently to their language. A filter 
facet will allow the user to select only the document results for a chosen language. 

 
 

3.3.2 Performances 
Since our TELplus task was to focus on feasibility features, the performance optimisation 
were not the main point of this prototype. Nevertheless the performances for getting query 
results are good but it must be taken into account that the indexed corpus is a corpus of 
700 000 pages and not a corpus of 20 million pages as expected from the WP1 final delivery 
to TEL team.  
 
An interesting issue for the future WP1 collected corpus indexed in a full-text search engine, 
is to extrapolate the performances obtained with this prototype for the indexation.  
 
The processing time1 for the text-mining process (texts extractions and annotations) for 1000 
monographs (~ 280 000 pages) is 1 hour 15 minutes. 
The processing time for indexing those 1000 monographs is 1 hour 15 minutes. This time 
includes the indexation, the hints computing and the query suggestion and semantic extension 
computing. 
The final size for indexing those 1000 monographs is 1 200Mo. 
 
Extrapolating those results, the overall processing time (extraction + indexation) for 20 
million pages would be around 7 days with a memory size around 84 Go (if performances are 
linear). 

                                                 
1 Those processing times were obtained with a server Dell R710 biprocessor (2x quad-core with hyper-threading)  

with 16Go RAM and SCSI disks 15k rpm in Raid. 



TELplus WP3 D3.3 – Feasibility assessment report 

 
 

17/53 

4 Feasibility of semantic features  

Three functionalities, based on the outcomes of the user 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 keywords are proposed. Two types of clouds have 
been implemented: one based on the libraries’ subject headings 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 on the subject headings use are proposed. 
 
Those keywords are the concepts of LCSH, Rameau and SWD vocabularies1, which have 
been retrieved in the documents. Technically, before documents are indexed, a pre-processing 
analyse the texts, search the labels of the subject headings and annotate the documents with 
the retrieved concepts. 
For each document, the extracted concepts are associated to a relevance level (computed 
through a tf-idf2 algorithm) and the most relevant concepts of the document are presented in a 
cloud to the user. 
 
Those clouds of concepts/keywords are available for English, French, and German documents 
 
We present below examples of those clouds. 
 
Notice that a work of analysing, cleaning and filtering of the 3 vocabularies was done by the 
consortium previously to those extractions. 
 

                                                 
1 LCSH concepts are searchable on http://id.loc.gov/authorities/search, Rameau concepts on 

http://catalogue.bnf.fr (select (authorities) “RAMEAU”), and SWD concepts on http://melvil.d-nb.de/swd. 
2 The tf index is proportional to the number of occurrences in the document. The df index takes into account the 

importance of the extraction within the overall corpus of the current language (inverse frequency). 
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English corpus examples 
 

 
Figure 4-1 : Could of concepts/keywords for "Travels in the south of France …" from N. Pinkney (1809) 

http://gallica.bnf.fr/ark:/12148/bpt6k35000s 
 
For the above document related to travels in the south of France at the beginning of the 19th 
century, the engine proposes as significant concepts of the document: 

�  Landscape, views, mountains, cottages, castles, hedges, wood, vineyards 
and grapes, … 

�  Peasantry, farmers, fallow lands and fallowing, wheat, corn, barley, turnips, 
poultry and galliforms, horses, … 

�  French and English (due to numerous comparisons between the two 
countries) 

�  Prices, Hotels, Taverns (inns), roads, luggage, … 
�  Climate, Climatology, Summer, … 
�  and Girls (24 occurrences in this document in 19 pages such as p.133: “The 

French girls …”. 
 
Three points to notice:  

1. In the cloud, it is the preferential labels which are proposed, even if it is the 
alternate labels which have been retrieved. So: < Galliforms> is proposed instead 
of the “fowls” which is the world in the text.  

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

3. Keywords are sometimes proposes twice or more in the clouds. It is probably due 
to non-merged alternated forms. 
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Another English example, the work of the geographer and humanist Elisée Reclus “The 
progress of mankind” (1896): 
 

 
Figure 4-2 : Could of concepts/keywords for "The progress of Mankind" from Elisée Reclus (1896) 

http://gallica2.bnf.fr/ark:/12148/bpt6k66031x 
 
For the engine, this book speaks about:  Civilization, Solidarity, Humanity, Human beings, 
Societies, Progress and Tribes. 
 
Looking in more details, we have: 

�  Blacks, Whites, Primitive societies, African, Americans, Indians of North 
America, … 

�  Social evolution, Proletariat, Social problems, … 
�  …  
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French corpus examples 
 

 
Figure 4-3 : Cloud of concepts/keywords  for "Cours professé au Collège de France" from Jules Michelet 

(1848) - http://gallica.bnf.fr/ark:/12148/bpt6k836887 
 
From the French historian Jules Michelet, a work given as about: Revolutions, Brotherliness 
(fraternité), Man (homme), Concord, People (peuple), Education, Vulgarity (the topic of one 
of its lessons), Morale, Clergy, Mind (esprit), Genius, Scientists (savants), Minorities, … 
 
 

 
Figure 4-4 : Cloud of concepts/keywords for "Fables de la Fontaine” from Jean de La Fontaine 

http://gallica.bnf.fr/ark:/12148/bpt6k5415556w 
 
For the “Fables de la Fontaine” are proposed the characters of its fables: cat, fox, raven, ox 
and frog, … but also Trickery (tromperie), Love (amour), Envy, …
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German corpus examples 
 

 
Figure 4-5: Tag of SWD keywords for the Austrian periodical "Weiner Zeitung" 'Weiner Zeitung' n° 5 

(08.01.1909) 
 
 

 
Figure 4-6: Tag of SWD keywords for German monograph "Eine reise nach Paris" 
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4.1.2 Through statistical techniques 
For each document, clouds of statistical keywords are proposed. 
 
The keyword extraction is based on a pure statistical algorithm, independent of language. It is 
available in English, French, German, Norwegian and Spanish. 
 
For each document, words or collocations are statistically identified and associated to a 
relevance level computed through a tf-idf1 algorithm. The most relevant extractions are 
presented to the user. 
 

 

Figure 4-7: Statistical keywords for document "The progress of mankind" from Elisee Reclus 
 
We present above the statistical keywords proposed for the document “The progress of 
mankind” from Elisee Reclus (for comparison with the tag based on the subject headings see 
figure xx). 
 
If the tag proposes some significant noun groups, or relevant name of places or persons, the 
overall quality of the proposed keywords is not sufficient. Especially, in the context of OCRed 
documents, OCR errors are ‘rare words’ and are presented as relevant keywords. 
. 
 

                                                 
1 The tf index is proportional to the number of occurrences in the document. The  df index takes into account the 

importance of the extraction within the overall corpus 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 the documents of this list are proposed to the 
user. They are proposed through a facet allowing to refine the list in order to keep only the 
documents related to the selected name. 
 

Figure 4-8: Extracted names of persons for 4 documents from Elisée Reclus 
 
Those names of persons come from the thesaurus of name of persons of the French national 
library (BnF). It seemed important that, for an engine dealing with corpus of documents 
provided by libraries, resource from libraries was used. 
 
As for keywords based on subject headings (4.1), names of persons are extracted through a 
pre-processing of the texts, searching the labels of the names (preferential labels and 
alternative labels) in the texts, and annotating the documents with the retrieved ones.  
For a list of result, the extracted names are then presented by relevance, the names retrieved in 
the largest number of documents first. 
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This extraction of names of persons was applied to English, French, German and Spanish 
corpus 
 
We present above () an example of these extractions presented to the user in a facet. 
 
 
Before detailing this example, we must explain the huge work that was done to analyse and 
this thesaurus of one million authorities: 

1. The first work was to filter the labels incompatible with a research in texts such as 
single character, common words, first names, places, etc with for examples: Mister 
X, Mister A.B., Mister has, Mister is, Mister Desk, Mister John, Mister London, …   

2. Then for each authority, in addition of their preferential labels and alternative 
labels, new labels were created in order, for example for “Shakespeare, William”, 
to search also labels “William Shakespeare” and “W. Shakespeare”. The choice of 
the consortium was to do not generate the new label “Shakespeare”.  

3. In the thesaurus, identical labels might correspond to different authorities.  90 000 
labels are associated to more then 3 authorities. 

 
The example above (Figure 4.8) presents the extracted names for the 4 documents of the 
author Elisée Reclus. Are retrieved: Jacques Balmat (mountaineer), Innokenti (saint), Jean de 
Lery (pastor in Rio de Janiero), Montaigne (French author), Ovid (Roman poet), Carl Ritter 
(German geographer), Giambattista Vico (Italian philosopher), Yves d’Evreux (French 
exploratory), Epictetus (Greek philosopher). These names are very good and interesting, but 
they are widely insufficient. Just in “The progress of mankind”, names such as: Aristotle, 
Michelet, Rousseau, Diderot, Alfred Russel Wallace, Bougainville, Cook, … should have 
been extracted. The different filters applied to the thesaurus and the choices to do not search 
on last names1 are at the origin of this poor retrieval. The consortium has chosen to provide 
authorities the most disambiguated as possible, rules must be investigated to solve these 
problems. 
 
 
 
 

4.2.2 Through grammatical patterns 
 
Extraction of names of persons is also provided through the consortium own technology. 
 
 

                                                 
1 For example, there is presently in the thesaurus 50 authorities with last mane Michelet. In the case of 

Montaigne, there is 27 authorities with last mane Montaigne, but “Montaigne” is an authority by itself  for 
“Montaigne (famille de)” (family of). 
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 Figure 4-9: Extracted names of persons for the document “The progress of mankind” from Elisée Reclus 
 
Names are extracted using grammatical patterns. For example, as shown in the example 
above, name following first mane, an initial followed 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 through classical dictionaries or thesauri. But it 
also provides strange results and strange syntax. 
 
 
 

4.3 Disambiguation of requests 

This functionality, which consists (see TELplus WP3.1 D3.2), for engines, in analysing the 
request, detecting the different ‘meanings1’ of this request and retrieving documents related to 
its chosen ‘meaning’, was not implemented in the prototype. 
This would have required a deep analysis of the queries and of the textual content of the 
corpus using linguistic and semantic technologies or statistical clustering techniques. 
The technologies used by the consortium were not suitable for such task.  
 

                                                 
1 Homograph, homonym or polysemic ambiguities such as for query “bank”, in English, which can be related to 
the river (lake, …) banks, to the financial institutions but also to the building where a financial institution offers 
services, or for query “avocat”, in French, which can be related to the fruits (avocado) or lawyers. 
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4.4 Outcomes  

In addition to the feasibility of full-text search engine for multilingual digital libraries OCRed 
corpus, the results obtained for the extraction of keywords based on the libraries subject 
headings vocabularies are the contribution the most valuable of this prototype. 
The quality of the extracted keywords for documents from encyclopaedic collections, related 
to domains as various as, travelling, geography, history in the broadest sense or even fables, 
and which might have more than 300 pages, was a challenge and we consider this as won. 
 
Moreover, the successful achievement of this keyword extraction 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 the corpus documents related to this 

keyword, 
�  Allow to launch a contextual research (see D3.2) for retrieving ‘similar’ documents 

related to this keyword 
�  For lists of results: 

�  A facet can provide the most relevant1 keywords for the documents of the list of result 
or for the 20th or one hundred most relevant ones, allowing ‘categorization’ of results, 

�  To click on one of these keywords should allow to refine the list of results, to launch a 
new query, or to launch a contextual research. 

 
Finally, if this feature was achieved through the use of libraries subject headings, the 
feasibility of such functionality for languages other than English, French and German, is 
therefore more than probable if based on the use of ‘intelligent’ structured vocabularies 
dedicated to those languages. 
 
 
For name of persons, the experimentation of extracting names of persons through the use of 
library thesaurus of name of persons has not resulted to completely satisfactory results. If the 
results are promising, the applied filters led to impoverish retrieval. Investigating new rules 
should solve these problems. 
Those libraries thesauri are rich but complex, and, if they fit perfectly to the encyclopaedic 
content of the libraries documents, implementing features based on them, required an entire 
work of analyse and iterations to achieve the issues. 
Supplementing these extractions with industrial software or open source such as Gate would 
be profitable and interesting to test. 
 
 
The disambiguation of requests was not implemented in the prototype due to the fact that the 
technologies used by the consortium were not suitable for such task.  

                                                 
1 Based on tf-idf relevance algorithm (see 4.1.1 footnote) 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 prototype integrates a cross-lingual feature. 
 
Based on the alignment of the 3 libraries subject headings, LCSH, Rameau and SWD, MACS1 
(Multilingual ACcess to Subjects) proposes 130 000 cross-lingual links between those 3 
vocabularies. Based on the use of those links, the prototype is then able, when a query is 
related to a ‘translated’ concept, to provide cross-lingual retrieval.  
 
This feature, available, of course, only in French, English and German languages, is illustrated 
below by two examples. 
 
Notice that the demonstration of this functionality suffers, in its implementation, from the lack 
of highlighting of the retrieved terms when they are translated terms. This problem was 
already mentioned for the semantic extensions (see 3.2.3). 
 
A short list of examples of MACS links is provided in section 10  in order to allow to test this 
prototype feature. 
 
 
 
 
 
Example 1: Based on MACS links aligning the concepts: <Travel> (LCSH), <Voyage> 
(Rameau) and <Reise> (SWD), the query “travel”, in the overall corpus, will provide to the 
user, the English documents related to <travel>, German documents related to <reise>, French 
documents related to <voyage>. 
 
For the Spanish and Norwegian corpus, documents including in their texts, the terms “travel” 
or “travels” are retrieved. For the 3 others corpus, the linguistic and semantic extensions of the 
searched concepts (see sections 3.2.4 and 3.2.3) are retrieved. 
 
 

                                                 
1 MACS project (https://macs.vub.ac.be/pub) is a project launched in 1998 under the Conference of European 

National Librarians (CENL) by the 4 national libraries: Swiss National Library (SNL), project leader, the 
Bibliothèque nationale de France (BnF), the British Library (BL) and the Die Deutsche Bibliothek (DDB). 
MACS purpose is to provide multilingual subject access to library catalogues by equivalence links created 
between three lists of subject headings:  SWD  for German, RAMEAU for French and LCSH for English.  This 
work is still under progress and covers partially those vocabularies (127 000 links). MACS also includes 
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 approach is presented in Annex 3 – section 10 
showing how a user performs a query “brotherliness” 1  in the multilingual overall corpus and 
retrieves in French documents related to “fraternité”. 
 

                                                 
1 Note that the reverse query «fraternité» does not provide the same list of results in English, due to the semantic 
extension of MACS translation of the plural form “fraternités” which gives “Secret societies” (see 3.2.3). 
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Figure 5-2: Cross-lingual retrieval for query "brot herliness" 

 

5.2 Outcomes  

The principle of the feasibility and interest of such functionality is demonstrated. It works and 
it is useful and a gain for users. 
 
Nevertheless, there are still 3 points to complete, and not the easiest, in order to cover such 
functionality: 

1. In this prototype, the functionality is only partially covered : MACS, presently, only 
covers partially the 3 subject headings, 

2. The disambiguation capability of ambiguous queries1 is not implemented and  still 
to be demonstrated, 

3. To be really operational and enlarge the panel of the languages that the user will be 
able to comprehend, this features must be completed by translation capabilities: 
translations of list of results (titles, …), extracts, keywords, … . 

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

�  two prototypes : 
�  the prototype issue from the CACAO project leaded by Xerox centre of 

research (xrce), 
�  and the LVAT prototype developed at TEL Office demonstrating 

MACS links; 
�  the work conducted in TELplus WP3 task 2 around automatic (or semi-

automatic) subject headings mapping. 
                                                 
1 Such as query “pain” which is related to suffering in English or bread in French; query “avocat” in French  

which can be related to the fruits (avocado) or lawyers. 
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6 Others 

6.1 A semantic portal 

6.1.1 Facets 
For each query result, on the left side of the interface 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, contributor , date and subject 
�  Prototype specific facets: 

1. arisemsub1: Subject categorization of the documents in the list of results 
(see 6.2) 

2. person_ref: Extracted names of persons for the documents in the list of 
results using the Library thesaurus of names (see 4.2.1) 

3. person_arisem: Extracted names of persons for the documents in the list of 
results using grammatical patters (see 4.2.2) 

4. location: Extracted names of persons for the documents in the list of results 
using grammatical patters (see 4.2.2) 

 
Those facets allow the user to navigate within its results and to refine its queries results.  
 
The final report on the user tests of this prototype (TELplus 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, the engine automatically suggests him, words or 
noun groups based on the characters already entered. 
 

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

                                                 
1 The choice of those facet names is not adequate. Few works was done on the design of the interfaces since this 

was not the point of our task. 
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In the prototype, the proposed suggestions are extracted from the metadata of the documents 
within the indexed corpus. Therefore you will have proposals with subject headings provided 
by libraries in their metadata records, but also words of titles or authors extracted from the 
indexed metadata records. 
 
The example above shows the suggested queries in German language for the first four 
characters “reis”. 
 
Note that in a first version, this feature was implemented with suggestions based on 
Wikipedia terms. This version was abandoned because most of the suggestions did not lead to 
any results. Unsuccessful queries left the user disappointed. 
 
 

6.2 Subject categorization 

This feature proposes for a list of results, its subject categorization through the use of the 
subject headings vocabularies. 
 
Based on the concepts extraction (see 4.1.1) for the documents of a list of results, the engine 
goes up in the hierarchy of the subject headings vocabularies and proposes to the user, in a 
facet, the highest level of this hierarchy. The interface allows then the user to go down to the 
final retrieved concepts. 
 The presented tree takes into account the relevance of the retrieved categories, relevance 
based on number of documents associated to categories. 
 
This feature is available for English, French and German corpus 
 
The example below presents the categorization proposed for the list of documents issued from 
query “travel” in the English corpus. 
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Figure 6-3: Subject categorization of the English document results for query "travel" 

 
For documents related to travel, main proposed categories are: “Auxiliary sciences of history” 
(because including “Civilization”), Science (including “Life sciences” and “Environmental 
sciences”), “Life (Biology)”, “Persons”, “Religion”, “Landforms”, “Buildings” “Ethnology 
France and England”, “Rocks”. 
 
Looking at the hierarchy, and going down through ‘Landforms’ (see Figure 6-4), the user 
notice that documents about ‘Landforms’, are mainly about ‘Uplands’ (6 documents), one 
documents speaks about ‘Coasts’, one about ‘Deserts’, ‘Islands’, ‘Seashore’, ‘Swamps’ or 
‘Volcanoes’.  
 
In regard to this categorization experiment, it must be said that libraries subject headings are 
very generic, so, at a high level, nearly the same main categories will be proposed. What can 
be suggested and very interesting to test, is to see what would provide the same feature but 
stopping the hierarchy only 2 levels higher then the extracted concepts, or providing the most 
relevant concepts (keywords (see 4.1.1)) for all the documents of the list of result or for the 
20th or one hundred first ones with a tf-idf relevance algorithm. 
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Figure 6-4: Detail of the hierarchy for Subject categorization of the English document results for query 

"travel" 
 
 

6.3 Outcomes  

Facets allow the user to navigate within its results and, somehow, to suit the engine processes 
to its own needs. This feature was the feature overwhelmingly chosen by the users during the 
user tests of this prototype (TELplus WP3.1 D3.8). 
 
The experiment of categorization of documents from the lists of results, which would be really 
very useful for users to understand corpus or list of results content, is not totally completed  
but very promising if simply based on the most relevant extracted concepts of the documents 
or provided, through the subject headings hierarchy, for 2 levels higher than these concepts. 
 
The implemented suggestion of queries, initially based on Wikipedia suggestions but 
unusable, was re-implemented and based on extracted terms from the documents metadata. 
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7 Conclusion 

By integrating a corpus of 700 000 pages provided by 4 TELplus WP1 national libraries 
partners (ONB (Austria), BNF (France), NLN (Norway) and BNE (Spain)) covering English, 
French, German, Norwegian and Spanish languages, and offering full-text search engine 
suited to this corpus, this prototype demonstrates that the integration, within a unique search 
engine portal, of a corpus composed by printed documents from different European National 
Libraries, in different languages, OCRed with various quality level of OCR, is not only 
feasible but provides to the user, a quality tool for searching and retrieving in such corpus. 
 
In order to integrate larger corpus, the main identified priority is probably to define rules and 
formats, attempting to standardize data formats (metadata, texts) and access to those data 
(protocols for harvesting, access to documents, pages, etc). 
 
No specific treatment was implemented in the prototype engine in regard to OCR problems, 
considering that, solutions, such as in the IMPACT project, working at the level of each 
document in order to improve their OCR quality, are the most appropriate solutions for 
improving retrieval in OCR collections, and that solutions, working at the search engine level, 
might induce high noise in retrieval as it was experimented in the first version of the 
prototype. 
 
 
 
 
In regard to the semantic capabilities implemented in the prototype, we consider that the 
results obtained for the extraction of keywords feature using the libraries subject headings 
vocabularies is the contribution the most valuable of this prototype. 
 
The quality of the extracted keywords for documents from encyclopaedic collections, related 
to domains as various as, travelling, geography, history in the broadest sense or even fables, 
and which might have more than 300 pages, was a challenge and we consider this as won 
(4.1.1). The successful achievement of this keyword extraction capability opens up numerous 
very interesting broad prospects for full-text search engines, some of which are proposed in 
4.4. Moreover, if this feature was achieved through the use of libraries subject headings, the 
feasibility of such functionality for languages other than English, French and German, is 
therefore more than probable if based on the use of ‘intelligent’ structured vocabularies 
dedicated to those languages. 
 
For name of persons, the experimentation of extracting names of persons through the use of 
library thesaurus of name of persons show that, if these thesauri fit perfectly to the 
encyclopaedic content of the libraries documents, implementing features based on them, is an 
entire work by itself. The achievement of this feature in the prototype provides promising 
results but needs to be improved. 
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The cross-lingual capability was achieved through the use of MACS project alignment of the 
three subject headings. This feature, essential for portal dealing with multilingual corpus, 
participates to the user approach of semantic search engines (10). If its feasibility and 
usefulness is demonstrated, its achievement in this prototype is only partial for two main 
reasons. First MACS, presently, only covers partially the alignment of the 3 subject headings 
(LCSH, Rameau and SWD). Secondly, to be really operational in multilingual portals, and 
enlarge the panel of the languages that the user will be able to comprehend, this features must 
be completed by translation capabilities: translations of list of results (titles, …), extracts, 
parts of documents, etc. This experiment is a contribution to the initiatives presently under 
progress around cross-lingual capabilities (CACAO project, TEL/LVAT prototype, TELplus 
WP3 task 2). 
 
 
 
 
In conclusion, we can say that in regard to semantic portals offering new capabilities to the 
users, facets are certainly the features to implement in such portals, allowing the user to 
navigate within the results and, somehow, to suit the engine processes to its own needs. This 
feature was overwhelmingly chosen by the users during the 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 prototype was provided by four TELplus WP1 
national libraries partners: ONB (Austria), BNF (France), NLN (Norway) and BNE (Spain). 
700 000 pages were collected and indexed by the search engine, in various formats, types of 
collection and OCR quality. 
 
Covered languages are: English, French, German, Norwegian and Spanish. 
 
Examples of OCR documents of this corpus are presented in the next section 9. 
 

8.1 Intellectual content 

The OCRed provided corpus from WP1 partners is a combination of periodical and 
monographs collections, all free of rights, with various quality of OCR. We detail below its 
content and present in Section 8 examples of some indexed documents. 
 
The provided corpus by WP1 partners is:  

�  Austrian (ONB) :  One periodical 'Weiner Zeitung' from 1909 to 1923 (4800 
fascicules) (~ 100 000 pages) 
+ 5 monographs in German1 from BnF 
 

�  French (BnF): 1100 monographs (~ 300 000 pages) from Gallica: 
� the entire oai set in Gallica: 'Geography and travels', 
� third of the oai set in Gallica:  'History’ 
� and a sample of some documents from major authors of the French 

Literature: such as La Fontaine, Victor Hugo, Rousseau, Diderot, Stendhal, 
Jules Renard, Michelet, Thiers, Saint-Simon. 

 
�  English (BnF): Only 20 monographs from Gallica 

� 19 monographs from the oai set in Gallica: ‘Geography and travels’, 
� and one document from Shakespeare 

 
�  Norwegian (NLN): 368 monographs (~  100 000 pages) 
 
�  Spanish (BNE): monographs and various periodicals (~  180 000 pages) 

� 300 monographs (~ 60 000pages) from the oai set 'hispano america historia' 
� and 14429 fascicules from various periodicals (~  120 000 pages) 

 
          Total around 700 000 pages 
 
                                                 
1 Those 5 monographs from Gallica (BnF) were added to the Austrian corpus in order to allow  the analyse of the 
keyword extraction capability (using SWD vocabulary) for german monographs compared to that obtained for 
the periodicals. Their titles are provided in Annex 7. 
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Presently, the Austrian documents are reachable by the users on the ONB web site 
http://anno.onb.ac.at/cgi-content/anno?aid=wrz. This web site does not provide, to date, full-
text search capabilities. 
The French and English documents are reachable on the BnF Gallica web site: 
http://gallica.bnf.fr and for the Norwegian documents on the NLN web site: 
http://www.nb.no/sok/search.jsf?query=;&nav=digital:Ja. Both of those two web sites provide 
advanced full text search capabilities with highlighting, access by pages, etc …. 
The Spanish documents are reachable through two web sites of the BNE library:  
http://bibliotecadigitalhispanica.bne.es for the monographs and http://hemerotecadigital.bne.es 
for the periodicals. Both web sites provide PDF search capabilities for each document but 
there is no full-text search capability for the entire corpus. 
 
 

8.2 Technical details: format, access, OCR quality,  … 

Various formats are provided by the WP1 partners, as well for metadata as for the full texts. 
Each library has its protocol, formats and specificities, which induced, for collecting and 
indexing them in a unique engine, to proceed to an individual process for each library. 
 
For this prototype, a unique XML format was defined in order to index all the provided types 
of metadata. Idem for the texts, a unique XML format for texts was defined. The first process 
before indexing was then to collect all documents and to normalize all the provided metadata 
and texts in those uniform formats. 
 
The format for metadata and texts in which this corpus was provided by the WP1 partners is: 

• French and English (BnF):  
For each monograph: 

– metadata in Dublin Core format is provided in a global OAI 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. 

 
• Spanish (BNE): 
For each monograph or fascicule: 

– metadata in Dublin Core format is provided in a global OAI file 
– one PDF file for full text of document. 
 

• Norwegian (NLN): 
For each monograph: 

– one XML METS file with metadata in Dublin Core format, 
– one XML ALTO file per page of text. 
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For this prototype, the entire corpus was provided to the consortium except the Spanish corpus 
that was harvested by them through the OAI-PMH protocol. 
 
In addition to the fact that each library has its own formats, each library has its specificities. 
Among others, we can mention: identification of pages and related text files, identification of 
the URL of the digital documents, management of  the hyphenation of words  in provided 
OCR texts, error in metadata encoding (no utf8 conversion), encoding of texts with 
incomplete accented characters conversion, … . 
 
 
In regard to the OCR quality, various levels are provided for this prototype, and, in section 8, 
various examples of those OCRed documents are presented. If the average OCR quality of the 
monographs from BNE (Spanish), BnF (French and English) and NLN (Norwegian) is ‘pretty 
good’, the quality of the two corpuses of periodicals from ONB (Austrian) and BNE (Spanish) 
are much more difficult to treat. Figure 9-1 presents the characters of an OCRed fascicule of 
the Austrian periodical ‘Weiner Zeitung’ from 1908 indexed for this prototype. Figure 9-7 and 
Figure 9-8 present OCRed fascicules of the indexed Spanish periodicals ‘La Dinastía’  from 
1898 and ‘El Constitucional’ from 1843. In the last example (Figure 9-8), the bad quality of 
the OCR reflect the bad quality of the printing with two peculiarities: the delicate 
interpretation of the distance between characters and 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 document with zoom on its print characters 

http://anno.onb.ac.at/cgi-content/anno?apm=0&aid=wrz&datum=19080102 
Note that if there is no full-text search capabilities on the Austrian web site, access by pages can be 

provided: http://anno.onb.ac.at/cgi-content/anno?aid=wrz&datum=19080102&seite=2 (page 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/bpt6k29758s (OCR quality 98,32%) 

Note that on Gallica web site, access by pages and with highlighting capabilities can be provided: 
http://gallica.bnf.fr/ark:/12148/bpt6k29758s.r=revolution.f21 (folio 21).
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An English example of a Gallica indexed monograph: ‘The teaching of geography …’ by 
Élisée Reclus (Date of publication: 1901) 
 

 

Figure 9-3 : Example of an indexed English document (1901) 
http://gallica.bnf.fr/ark:/12148/bpt6k102674h (OCR quality 68,2%) 

or 
http://gallica.bnf.fr/ark:/12148/bpt6k29758s.r=geography.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 document (1764) 

http://gallica.bnf.fr/ark:/12148/bpt6k102674h.r=lord.f3 (OCR quality 68,2%) 
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An Norwegian example of an indexed monograph from the NLN: ‘Samlede værker: 
mindeutgave’ from Bjørnson, Bjørnstjerne (Date of publication: 1911) 

 

 
Figure 9-5 : Example of an indexed Norwegian document (1911) 

http://urn.nb.no/URN:NBN:no-nb_digibok_2008010203002#&struct=DIVP177 
or (after a search on ‘naturen’) 

http://urn.nb.no/URN:NBN:no-nb_digibok_2008010203002#&struct=DIVP177 (folio 177) 
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A Spanish example of an indexed monograph from the BNE: ‘Campañas del General D. 
Félix María Calleja’ by Carlos María de Bustamante (1828) 

 
Figure 9-6 : Example of an indexed Spanish monograph 

 http://bibliotecadigitalhispanica.bne.es:1801/webclient/DeliveryManager?pid=1097885 
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Spanish example of the indexed BNE periodical: ‘La Dinastía (Barcelona)’ (1898/07/05) 
 

 
 

 

Figure 9-7 : Example of the indexed Spanish periodical ‘La Dinastia’ with zoom on its print characters  
http://hemerotecadigital.bne.es/datos1/numeros/internet/Barcelona/Dinast%C3%ADa,%20La%20(Barcelona)/18

98/189807/18980705/18980705_00000.pdf#page=1 (page 1) 
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Spanish example of the indexed BNE periodical: ‘El Constitucional’ (1843/07/10) 
 

 
 

 

Figure 9-8 : Example of the  indexed Spanish periodical ‘El constitucional’ with zoom on its print 
characters and error in columns identification 

http://hemerotecadigital.bne.es/datos1/numeros/internet/Barcelona/Constitucional,%20El%20%28Barcelona%29
/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 user analysing the work of the geographer and 
humanist Elisée Reclus, notice in the extracted keywords of its work “The progress of 
mankind” (1896), the concept <Brotherliness> among the concepts <Civilization>, 
<Humanity>, <Societies>, … . 
 

 

Figure 10-1:  Relevant concepts / keywords for "The progress of Mankind" from Elisée Reclus (1896) 
 
The user performs then the query “brotherliness”  in 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 …. French capital illustrative of the 

effects of the Revolution ….” 
 

�  In the French corpus, based on MACS link aligning the concepts <Brotherliness> 
(LCSH) with <Fraternité> (Rameau), 254 documents with, given as the most 
relevant, 2 works from famous French historians related also to the French 
revolution: 

�  A work from Jules Michelet, “Cours professé au Collège de France1” 
(1848) for which the concept <Fraternité> is extracted as a keyword 
among <Revolutions>, <People>, <Morale>, …, 

                                                 
1 “Lesson taught at the Collège de France” 
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�  A work from Gustave Le Bon, “La révolution française et la 
psychologie des révolutions1” (1912) with the extracted keyword 
<Fraternité> among <Revolutions>, <People>, <Civilization>, …. 

 

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

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

 

 
Figure 10-3:  Relevant concepts / keywords for "Cours professé au Collège de France" from Jules 

Michelet (1848) 

                                                 
1 “The French revolution and the psychology of revolutions” 
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Figure 10-4:  Relevant concepts / keywords for «La revolution française et la psychologie des révolutions»  

from Gustave Le Bon (1st ed. 1912) 
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11 Annex 4: corpus summary and examples of related queries 

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

For similar reasons, we give also some MACS1 examples in order to test the cross-lingual 
capabilities. 

 
The corpus of OCRed documents (from the TELplus WP1 partners) is: 

�  French (BnF): 1000 monographs (300.000 pages) from Gallica 
The entire oai:set ‘Geography and travels’ and third of the oai:set ‘History‘ with 
authors such as La Fontaine, Jules Renard,  Victor Hugo, Rousseau, Diderot, Stendhal, 
Michelet, Thiers, Saint-Simon 

 
�  English (BnF): Only 20 monographs from Gallica 

19 monographs from set ‘Geography and travels’ in France + 1 Shakespeare 
 

�  Austrian (ONB) :  4800 fascicules of the periodical ‘Weiner Zeitung’ from 1909 to 
1923 (100.000 pages) 
+ 5 monographs in German (from Gallica (BnF)). For those 5 monographs, we give in 
the footnote2 below their titles and authors, in order that users might be able to retrieve 
them easily and be able to analyse the keyword extraction capability for German 
monographs compared to that obtained for periodicals. 
 

�  Spanish (BNE): 300 monographs from oai:set ‘hispano america historia’ 
(60.000pages) + 14429 fascicules from periodicals (120.000 pages) 

 
�  Norwegian (NLN): 368 monographs (100.000 pages) 

 

Some queries:  

�  French 

� revolution 
� histoire de France 
� voyages3 
� napoleon 
� lapin1 

                                                 
1 MACS links only cover partially the subject headings vocabularies, the work is still under progress. 
2 ‘Der teutoburger Wald zwischen …’ from Mestwerdt, Adolf 
‘Die Oasen der libyschen Wüste …’ from Dümichen, Johann 
‘Gerhard Rohlfs'Reise durch Nord-Afrika …’ from Rohlfs, Gerhard 
‘Eine Reise nach Paris …’ from Sauvage, Jean  
‘Californien, Nevada und Mexico : Wanderungen …’ from 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 

� reise2 
� revolution  
� erdbeben3 
� grenze4 

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

 

�  Spanish: 

� viage5 
� iglesia6 

�  revolución de América 7 
� Expedición8 

 (titles and authors) 
� Bustamante 
� Miguel de Cervantes Saavedra 

                                                                                                                                                         
1 rabbit 
2 travel 
3 earthquakes 
4 boundaries 
5 travel (en) ; voyage (fr) 
6 church (en) ; église (fr) 
7 American Revolution (en) ; Révolution americaine (fr) 
8 expedition (en) ; expédition (fr) 
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�  don quijote 
�  Norwegian: 

� reise1  
� ������� 	 


�  Vesterålen3 
� ������
 � 

�  �������������

�  �������� � 

�  ���
��
��
��� � 


 (authors) 
� Petter Dass 

 
 

Cross lingual retrieval (using MACS) proposals: 

� « travel/voyages/Reise » (lcsh/rameau/swd) 
� « storms/tempêtes/sturm » (lcsh/rameau/swd) 
� «mountains/montagnes/hochgebirge » (lcsh/rameau/swd) 
� « Earthquakes/Séismes/Erdbeben » (lcsh/rameau/swd) 
� « Boundaries/Frontières/Grenze » (lcsh/rameau/swd) 
� « Children/Enfants/Kind » (lcsh/rameau/swd) 
� « Explorers/Explorateurs» (lcsh/rameau) 
� « Revolutionaries/ Révolutionnaires/ Revolutionär » (lcsh/rameau/swd) 
� « Soldiers/Soldats » (lcsh/rameau) 
� « Christianity/Christianisme/Christentum » (lcsh/rameau/swd) 
� « Church buildings/Eglises/Kirchenbau» (lcsh/rameau/swd) 
� « Animals/Animaux/Tiere » (lcsh/rameau/swd) 
� « Dreams/Rêves/Traum » (lcsh/rameau/swd) 
� « Games/Jeux/Spiel » (lcsh/rameau/swd) 

 
 

                                                 
1 travel (en). Notice that in german “reise” also means “travel” 
2 Nature (en) 
3 Norwegian archipelago at north of Lofoten islands 
4 spirit (en), esprit (fr) 
5 (Melodier  = melodies (en) - forfattet = authored (en) – musikk = music (en)) 
6 first episode (en) 
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1  Introduction 

The aim of this work is to demonstrate the feasibility of full-text search engines for corpus 
composed by OCRed printed collections from different European National Libraries, in 
different languages and various quality OCR, and to experiment semantic capabilities through 
the use of these texts in order to improve user accessibility to those collections. 
 
After a state of the art of the available technologies (D3.1), a mock-up and a user survey 
(D3.2), a European call for tender was launched in October 2008 for the development of a 
prototype of a full-text search engine based on the user survey results. 
 
The European call for tender required the development of a prototype of : 

1. a full-text search engine for a multilingual corpus of 700 000 pages from 
OCRed documents provided by national libraries of Austria, France, Norway 
and Spain, 

implementing the following features: 
2. Extraction of names of persons, extraction of keywords and disambiguation of 

requests. 
Were provided: the corpus of 700 000 pages, the BnF thesaurus of names of persons, the three 
subjects headings vocabularies1: LCSH from the Library of Congress, Rameau from the 
French national library (BnF) and SWD from Die Deutsche Bibliothek (DDB) in their web 
semantic format SKOS (TELplus project WP3.2)  and the cross-lingual links between those 3 
vocabularies from the  MACS2 project (see section 5). 
 
We present in this document the developed prototype, its features and outcomes. 
 
 

2 Prototype overview 

This call for tender was won by a French consortium of three societies: Mondeca, specialized 
in vocabulary management and web semantic technologies, 

�  Antidot, providing a search engine, 
�  Arisem, specialized in text-mining technologies. 

The aim of their proposal was to integrate the provided resources, the thesaurus of names, the 
three Subject headings (SWD, LCSH, Rameau) and MACS alignments, into a web semantic 
uniform format and to inject them into the indexation process. 
 
The prototype provides the following features: 

�  Full text search in the OCRed corpus covering English, French, German, 
Norwegian and Spanish languages  

�  Extraction of keywords : 

                                                 
1 LCSH concepts are searchable on http://id.loc.gov/authorities/search, Rameau concepts on 

http://catalogue.bnf.fr (select (authorities) “RAMEAU”), and SWD concepts on http://melvil.d-nb.de/swd. 
2 MACS (Multilingual ACcess to Subjects) project : https://macs.vub.ac.be/pub. See 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 and subjects 

�  Suggestion of requests 
 
The prototype is available at:  
 
   http://telplus.bnf.fr 
 
 
We present below these prototype functionalities and their outcomes. 
 
 
 

3 Feasibility of the full-text search capabilities 

3.1 The Indexed corpus 

The corpus of the OCRed documents for this prototype was provided by four TELplus WP1 
national libraries partners: ONB (Austria), BNF (France), NLN (Norway) and BNE (Spain). 
700 000 pages were collected and indexed by the search engine, in various formats, types of 
collection and OCR quality. 
Covered languages are: English, French, German, Norwegian and Spanish. 
 
The intellectual content and technical details (format, access, OCR quality) are presented in 
Annex 1 – section 8 and examples of OCR documents of this corpus are presented in Annex 2 
– section 9. 
 

3.2 The Full-text search engine 

3.2.1 Simple search: a Norwegian example 
A query in the Norwegian corpus to search documents about the Vesterålen islands provides 4 
documents related to those islands. 
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Figure 3-1 Norwegian list of results for query “Vesterålen” 

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

 
Figure 3-2 First Norwegian retrieved document for query “Vesterålen” 

 
Improvement can be provided to the user if links for each significant page are provided, and, 
if the library is able to, highlighting the retrieved terms in the digital page in the context of its 
original digital library would improve user access. This was not implemented in the prototype 
but can be probably easily done for the French and Norwegian portals and must be checked 
for the others. 
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Figure 3-3 The Norwegian document “Kampen for tilvaerelsen” in the NLN environment 

http://urn.nb.no/URN:NBN:no-nb_digibok_2007030601014#&struct=DIVP341  
(related to the retrieved extract page 340) 

 
 
 
 
 

3.2.2 Ranking by relevance 
Even if the number of occurrences of a search term is taken into account in the retrieved order 
of the list of results, emphasis on documents metadata was implemented in order, for 
example, to retrieve first the documents of an author if the user query is the name of an author, 
or documents whose titles are related to the query terms. 
 
 

3.2.2.1 A Spanish example showing emphasis on metadata (titles) 
A query in the Spanish corpus to search documents related to “iglesia1”, 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 Spanish corpus 

 

3.2.2.2 A French example showing emphasis on metadata (authors) 
If the user query is the name of an author, the chosen relevance ranking will provide first the 
documents of this author and then, documents related to this author. 
For example, a query in the French corpus to search documents related to the author and 
famous historian “Michelet” will first propose its 12 works indexed with the French corpus 
and then, documents related to Michelet. 
 

 
Figure 3-5 In the French corpus, for query « Michelet », the engine propose first its 12 works and then, 

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

 
 
 

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

Presently, in the prototype, two types of extensions are integrated:  

�  A simple linguistic extension: terms are extended to their other forms in gender 
and form (masculine/feminine & singular/plural), 

�  A ‘semantic’ extension through the use of the subject headings vocabularies 
(LCSH, SWD and Rameau): for terms included of one of those 3 vocabularies, 
they are extended to their alternative terms, narrower terms, MACS translations (if 
exist), and so on, going down in the vocabulary graph. 

 
The query “travel” (see LCSH concept) will retrieve, in the English corpus, documents 
including: “travel” or “travels” terms, “traveling” or “travelling” (alternative labels), “voyage” 
or “voyages” (MACS translations), but also “adventure travel”, “air travel”, “automobile 
travel”, “bicycle touring”, “bus travel”, etc, with their alternative labels, MACS translations, 
sons, and so on. 
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Figure 3-7 For the English corpus, query « travel » retrieves documents including “travel”, “travels”,  

“travelling” (LCSH extension)  and “voyage” (MACS extension) 
 
If the principle of those extensions is interesting, two main problems are correlated. The first 
one is that, for many concepts, the graph is very deep and retrieved terms might confuse the 
user. The second point is a huge lake in the prototype development: unlike the query terms 
and their linguistic extensions, the semantic extensions (through vocabularies and MACS) are 
not highlighted (in bold) in the retrieved extracts.  
 
Conclusion: As implemented, this feature provides unreadable results, confusion for the user 
and noise in the retrieved results. A simple extension use, remaining at the first level(s), with 
highlighting correctly the retrieved terms would be very 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 specific corpus or in the overall of the four corpuses. 
 
A query, such as in the example below “travel”, in the overall multilingual corpus, will 
provide: 

� from the English corpus, documents including the “travel” or “travels” terms, but 
also their semantic extensions through the LCSH vocabulary as described in 
Section 3.2.3. 

� from the Austrian and French corpus, documents including the “travel” or “travels” 
terms, but also their MACS translations (if exists) with their semantic extensions 
through the SWD, and respectively Rameau, vocabularies as described in Section 5 
describing the cross-lingual capability provided in this prototype. 

� from the Spanish and Norwegian corpus, documents including the “travel” or 
“travels” terms. 

  

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

 
One consequence of this process is the capability to treat document mixing different 
languages. 
That is why, in our example, if you select the list of the documents retrieved in the Norwegian 
corpus, and analyse the retrieved extracts, you will notice that the prototype has retrieved 
English paragraphs or footnotes related to travel included in overall Norwegian documents. 
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Figure 3-9 A Norwegian method to learn English (mixing Norwegian and English paragraphs) retrieved in 

the Norwegian corpus for query “travel” 
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Below, an example of a retrieved Norwegian document for query “travel”: a Norwegian 
method to learn English, therefore mixing to two languages and, for which, sentences related 
to travel has been retrieved. 
 

 
Figure 3-10 Detail of the Norwegian method to learn English 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 documents indexed in this prototype, is ‘relatively’ 
good (see Annex 1 – section 8), searching and retrieving documents in such corpus provides 
good results. Problems are much for collections such as the Spanish national library (BNE) for 
which an example of the periodical ‘El Constitucional’ presented in Figure 9-8  (1843). 
 
No specific treatment in regard to OCR errors is performed in the prototype, so OCR errors 
are not avoid, but we present below the prototype result for searching in the periodical OCRed 
collections from Austria, the Weiner Zeitung periodical collection (Figure 9-1) showing how, 
even with ‘difficult’  printed characters, good retrieval can be achieved on this collection. 
 
Notice that in a first version of the prototype, a phonetic transcription of the queries was 
performed by the engine but was abandoned because providing to much noise. 
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An Austrian example   
Searching in the Weiner Zeitung periodical collection (see Figure 9-1), the prototype will not, 
of course, avoid its OCR errors. But this example show that the quality of the OCRing of this 
periodical allows a high level of retrieving. Furthermore, for such periodicals, the co-
occurrences of terms in the texts are part of the good probability of retrieving documents 
related to a user search. 

 
Figure 3-11: Searching fascicules of the 'Weiner Zeitung' 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° 5 (08.01.1909) 

http://anno.onb.ac.at/cgi-content/anno?aid=wrz&datum=19090108 
 

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

 
 

3.3 Outcomes  

3.3.1 Feasibility 
This prototype demonstrates that the integration, within a unique search engine portal, of a 
corpus composed by printed documents from different European National Libraries, in 
different languages and OCRed with various quality level of OCR, is not only feasible but can 
provide to the user, a quality tool for searching and retrieving in such corpus. 
 
In regard to the OCR retrieval problems, no specific treatment was implemented in the 
prototype. But, even if the prototype does not avoid the OCR errors, it provides a good level 
of retrieving (3.2.5). We do think that, if solutions working at the engine search level, such as 
engines based on n-gram or spelling correction techniques, can be investigated, they will 
induce high noise in retrieval in the overall corpus. The first version of the prototype 
experimenting phonetic transcriptions of queries was abandoned for this reason. From our 
point of view, solutions, such as the one promoted in the IMPACT project1, working at the 
level of each document in order to improve the OCR quality through better OCRing software, 
are the most appropriate solutions for improving retrieval in such collections. 
 
In regard to the integration of various collections from multiple libraries of the European 
community into a unique portal, a priority must be the definition of rules and uniform formats, 
attempting to standardize data (metadata, texts) formats and access to those data (protocols for 
harvesting, access to documents, pages, …) who will have to be collected, harvested, managed 
and made searchable in a unique way. 
 
 
The basic features of the full-text search in this prototype are: for a user query, the retrieved 
documents are ranked by relevance with emphasis on metadata such as titles or authors; For 
                                                 
1 http://www.impact-project.eu 
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each retrieved document, its metadata and the significant extracts and pages with retrieved 
terms are presented; A link to the digital document allows the user to visualize the document 
in the context of its original digital national library and to analyse the significant pages. 
The query extension experimented in the prototype (3.2.3) is too large and induces user’ 
confusion. 
 
Two proposals to improve user accessibility in such engines, which have not, or partially, 
been tested in this prototype: 

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

2. For a multilingual corpus (3.2.4), when user search in the overall corpus, it would 
be very interesting to provide a unique list of results mixing documents from the 
different languages, ranked globally by relevance. The first documents would then 
be the most relevant for the user query independently to their language. A filter 
facet will allow the user to select only the document results for a chosen language. 

 
 

3.3.2 Performances 
Since our TELplus task was to focus on feasibility features, the performance optimisation 
were not the main point of this prototype. Nevertheless the performances for getting query 
results are good but it must be taken into account that the indexed corpus is a corpus of 
700 000 pages and not a corpus of 20 million pages as expected from the WP1 final delivery 
to TEL team.  
 
An interesting issue for the future WP1 collected corpus indexed in a full-text search engine, 
is to extrapolate the performances obtained with this prototype for the indexation.  
 
The processing time1 for the text-mining process (texts extractions and annotations) for 1000 
monographs (~ 280 000 pages) is 1 hour 15 minutes. 
The processing time for indexing those 1000 monographs is 1 hour 15 minutes. This time 
includes the indexation, the hints computing and the query suggestion and semantic extension 
computing. 
The final size for indexing those 1000 monographs is 1 200Mo. 
 
Extrapolating those results, the overall processing time (extraction + indexation) for 20 
million pages would be around 7 days with a memory size around 84 Go (if performances are 
linear). 

                                                 
1 Those processing times were obtained with a server Dell R710 biprocessor (2x quad-core with hyper-threading)  

with 16Go RAM and SCSI disks 15k rpm in Raid. 



TELplus WP3 D3.3 – Feasibility assessment report 

 
 

17/53 

4 Feasibility of semantic features  

Three functionalities, based on the outcomes of the user 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 keywords are proposed. Two types of clouds have 
been implemented: one based on the libraries’ subject headings 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 on the subject headings use are proposed. 
 
Those keywords are the concepts of LCSH, Rameau and SWD vocabularies1, which have 
been retrieved in the documents. Technically, before documents are indexed, a pre-processing 
analyse the texts, search the labels of the subject headings and annotate the documents with 
the retrieved concepts. 
For each document, the extracted concepts are associated to a relevance level (computed 
through a tf-idf2 algorithm) and the most relevant concepts of the document are presented in a 
cloud to the user. 
 
Those clouds of concepts/keywords are available for English, French, and German documents 
 
We present below examples of those clouds. 
 
Notice that a work of analysing, cleaning and filtering of the 3 vocabularies was done by the 
consortium previously to those extractions. 
 

                                                 
1 LCSH concepts are searchable on http://id.loc.gov/authorities/search, Rameau concepts on 

http://catalogue.bnf.fr (select (authorities) “RAMEAU”), and SWD concepts on http://melvil.d-nb.de/swd. 
2 The tf index is proportional to the number of occurrences in the document. The df index takes into account the 

importance of the extraction within the overall corpus of the current language (inverse frequency). 
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English corpus examples 
 

 
Figure 4-1 : Could of concepts/keywords for "Travels in the south of France …" from N. Pinkney (1809) 

http://gallica.bnf.fr/ark:/12148/bpt6k35000s 
 
For the above document related to travels in the south of France at the beginning of the 19th 
century, the engine proposes as significant concepts of the document: 

�  Landscape, views, mountains, cottages, castles, hedges, wood, vineyards 
and grapes, … 

�  Peasantry, farmers, fallow lands and fallowing, wheat, corn, barley, turnips, 
poultry and galliforms, horses, … 

�  French and English (due to numerous comparisons between the two 
countries) 

�  Prices, Hotels, Taverns (inns), roads, luggage, … 
�  Climate, Climatology, Summer, … 
�  and Girls (24 occurrences in this document in 19 pages such as p.133: “The 

French girls …”. 
 
Three points to notice:  

1. In the cloud, it is the preferential labels which are proposed, even if it is the 
alternate labels which have been retrieved. So: < Galliforms> is proposed instead 
of the “fowls” which is the world in the text.  

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

3. Keywords are sometimes proposes twice or more in the clouds. It is probably due 
to non-merged alternated forms. 
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Another English example, the work of the geographer and humanist Elisée Reclus “The 
progress of mankind” (1896): 
 

 
Figure 4-2 : Could of concepts/keywords for "The progress of Mankind" from Elisée Reclus (1896) 

http://gallica2.bnf.fr/ark:/12148/bpt6k66031x 
 
For the engine, this book speaks about:  Civilization, Solidarity, Humanity, Human beings, 
Societies, Progress and Tribes. 
 
Looking in more details, we have: 

�  Blacks, Whites, Primitive societies, African, Americans, Indians of North 
America, … 

�  Social evolution, Proletariat, Social problems, … 
�  …  
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French corpus examples 
 

 
Figure 4-3 : Cloud of concepts/keywords  for "Cours professé au Collège de France" from Jules Michelet 

(1848) - http://gallica.bnf.fr/ark:/12148/bpt6k836887 
 
From the French historian Jules Michelet, a work given as about: Revolutions, Brotherliness 
(fraternité), Man (homme), Concord, People (peuple), Education, Vulgarity (the topic of one 
of its lessons), Morale, Clergy, Mind (esprit), Genius, Scientists (savants), Minorities, … 
 
 

 
Figure 4-4 : Cloud of concepts/keywords for "Fables de la Fontaine” from Jean de La Fontaine 

http://gallica.bnf.fr/ark:/12148/bpt6k5415556w 
 
For the “Fables de la Fontaine” are proposed the characters of its fables: cat, fox, raven, ox 
and frog, … but also Trickery (tromperie), Love (amour), Envy, …
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German corpus examples 
 

 
Figure 4-5: Tag of SWD keywords for the Austrian periodical "Weiner Zeitung" 'Weiner Zeitung' n° 5 

(08.01.1909) 
 
 

 
Figure 4-6: Tag of SWD keywords for German monograph "Eine reise nach Paris" 
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4.1.2 Through statistical techniques 
For each document, clouds of statistical keywords are proposed. 
 
The keyword extraction is based on a pure statistical algorithm, independent of language. It is 
available in English, French, German, Norwegian and Spanish. 
 
For each document, words or collocations are statistically identified and associated to a 
relevance level computed through a tf-idf1 algorithm. The most relevant extractions are 
presented to the user. 
 

 

Figure 4-7: Statistical keywords for document "The progress of mankind" from Elisee Reclus 
 
We present above the statistical keywords proposed for the document “The progress of 
mankind” from Elisee Reclus (for comparison with the tag based on the subject headings see 
figure xx). 
 
If the tag proposes some significant noun groups, or relevant name of places or persons, the 
overall quality of the proposed keywords is not sufficient. Especially, in the context of OCRed 
documents, OCR errors are ‘rare words’ and are presented as relevant keywords. 
. 
 

                                                 
1 The tf index is proportional to the number of occurrences in the document. The  df index takes into account the 

importance of the extraction within the overall corpus 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 the documents of this list are proposed to the 
user. They are proposed through a facet allowing to refine the list in order to keep only the 
documents related to the selected name. 
 

Figure 4-8: Extracted names of persons for 4 documents from Elisée Reclus 
 
Those names of persons come from the thesaurus of name of persons of the French national 
library (BnF). It seemed important that, for an engine dealing with corpus of documents 
provided by libraries, resource from libraries was used. 
 
As for keywords based on subject headings (4.1), names of persons are extracted through a 
pre-processing of the texts, searching the labels of the names (preferential labels and 
alternative labels) in the texts, and annotating the documents with the retrieved ones.  
For a list of result, the extracted names are then presented by relevance, the names retrieved in 
the largest number of documents first. 
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This extraction of names of persons was applied to English, French, German and Spanish 
corpus 
 
We present above () an example of these extractions presented to the user in a facet. 
 
 
Before detailing this example, we must explain the huge work that was done to analyse and 
this thesaurus of one million authorities: 

1. The first work was to filter the labels incompatible with a research in texts such as 
single character, common words, first names, places, etc with for examples: Mister 
X, Mister A.B., Mister has, Mister is, Mister Desk, Mister John, Mister London, …   

2. Then for each authority, in addition of their preferential labels and alternative 
labels, new labels were created in order, for example for “Shakespeare, William”, 
to search also labels “William Shakespeare” and “W. Shakespeare”. The choice of 
the consortium was to do not generate the new label “Shakespeare”.  

3. In the thesaurus, identical labels might correspond to different authorities.  90 000 
labels are associated to more then 3 authorities. 

 
The example above (Figure 4.8) presents the extracted names for the 4 documents of the 
author Elisée Reclus. Are retrieved: Jacques Balmat (mountaineer), Innokenti (saint), Jean de 
Lery (pastor in Rio de Janiero), Montaigne (French author), Ovid (Roman poet), Carl Ritter 
(German geographer), Giambattista Vico (Italian philosopher), Yves d’Evreux (French 
exploratory), Epictetus (Greek philosopher). These names are very good and interesting, but 
they are widely insufficient. Just in “The progress of mankind”, names such as: Aristotle, 
Michelet, Rousseau, Diderot, Alfred Russel Wallace, Bougainville, Cook, … should have 
been extracted. The different filters applied to the thesaurus and the choices to do not search 
on last names1 are at the origin of this poor retrieval. The consortium has chosen to provide 
authorities the most disambiguated as possible, rules must be investigated to solve these 
problems. 
 
 
 
 

4.2.2 Through grammatical patterns 
 
Extraction of names of persons is also provided through the consortium own technology. 
 
 

                                                 
1 For example, there is presently in the thesaurus 50 authorities with last mane Michelet. In the case of 

Montaigne, there is 27 authorities with last mane Montaigne, but “Montaigne” is an authority by itself  for 
“Montaigne (famille de)” (family of). 
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 Figure 4-9: Extracted names of persons for the document “The progress of mankind” from Elisée Reclus 
 
Names are extracted using grammatical patterns. For example, as shown in the example 
above, name following first mane, an initial followed 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 through classical dictionaries or thesauri. But it 
also provides strange results and strange syntax. 
 
 
 

4.3 Disambiguation of requests 

This functionality, which consists (see TELplus WP3.1 D3.2), for engines, in analysing the 
request, detecting the different ‘meanings1’ of this request and retrieving documents related to 
its chosen ‘meaning’, was not implemented in the prototype. 
This would have required a deep analysis of the queries and of the textual content of the 
corpus using linguistic and semantic technologies or statistical clustering techniques. 
The technologies used by the consortium were not suitable for such task.  
 

                                                 
1 Homograph, homonym or polysemic ambiguities such as for query “bank”, in English, which can be related to 
the river (lake, …) banks, to the financial institutions but also to the building where a financial institution offers 
services, or for query “avocat”, in French, which can be related to the fruits (avocado) or lawyers. 
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4.4 Outcomes  

In addition to the feasibility of full-text search engine for multilingual digital libraries OCRed 
corpus, the results obtained for the extraction of keywords based on the libraries subject 
headings vocabularies are the contribution the most valuable of this prototype. 
The quality of the extracted keywords for documents from encyclopaedic collections, related 
to domains as various as, travelling, geography, history in the broadest sense or even fables, 
and which might have more than 300 pages, was a challenge and we consider this as won. 
 
Moreover, the successful achievement of this keyword extraction 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 the corpus documents related to this 

keyword, 
�  Allow to launch a contextual research (see D3.2) for retrieving ‘similar’ documents 

related to this keyword 
�  For lists of results: 

�  A facet can provide the most relevant1 keywords for the documents of the list of result 
or for the 20th or one hundred most relevant ones, allowing ‘categorization’ of results, 

�  To click on one of these keywords should allow to refine the list of results, to launch a 
new query, or to launch a contextual research. 

 
Finally, if this feature was achieved through the use of libraries subject headings, the 
feasibility of such functionality for languages other than English, French and German, is 
therefore more than probable if based on the use of ‘intelligent’ structured vocabularies 
dedicated to those languages. 
 
 
For name of persons, the experimentation of extracting names of persons through the use of 
library thesaurus of name of persons has not resulted to completely satisfactory results. If the 
results are promising, the applied filters led to impoverish retrieval. Investigating new rules 
should solve these problems. 
Those libraries thesauri are rich but complex, and, if they fit perfectly to the encyclopaedic 
content of the libraries documents, implementing features based on them, required an entire 
work of analyse and iterations to achieve the issues. 
Supplementing these extractions with industrial software or open source such as Gate would 
be profitable and interesting to test. 
 
 
The disambiguation of requests was not implemented in the prototype due to the fact that the 
technologies used by the consortium were not suitable for such task.  

                                                 
1 Based on tf-idf relevance algorithm (see 4.1.1 footnote) 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 prototype integrates a cross-lingual feature. 
 
Based on the alignment of the 3 libraries subject headings, LCSH, Rameau and SWD, MACS1 
(Multilingual ACcess to Subjects) proposes 130 000 cross-lingual links between those 3 
vocabularies. Based on the use of those links, the prototype is then able, when a query is 
related to a ‘translated’ concept, to provide cross-lingual retrieval.  
 
This feature, available, of course, only in French, English and German languages, is illustrated 
below by two examples. 
 
Notice that the demonstration of this functionality suffers, in its implementation, from the lack 
of highlighting of the retrieved terms when they are translated terms. This problem was 
already mentioned for the semantic extensions (see 3.2.3). 
 
A short list of examples of MACS links is provided in section 10  in order to allow to test this 
prototype feature. 
 
 
 
 
 
Example 1: Based on MACS links aligning the concepts: <Travel> (LCSH), <Voyage> 
(Rameau) and <Reise> (SWD), the query “travel”, in the overall corpus, will provide to the 
user, the English documents related to <travel>, German documents related to <reise>, French 
documents related to <voyage>. 
 
For the Spanish and Norwegian corpus, documents including in their texts, the terms “travel” 
or “travels” are retrieved. For the 3 others corpus, the linguistic and semantic extensions of the 
searched concepts (see sections 3.2.4 and 3.2.3) are retrieved. 
 
 

                                                 
1 MACS project (https://macs.vub.ac.be/pub) is a project launched in 1998 under the Conference of European 

National Librarians (CENL) by the 4 national libraries: Swiss National Library (SNL), project leader, the 
Bibliothèque nationale de France (BnF), the British Library (BL) and the Die Deutsche Bibliothek (DDB). 
MACS purpose is to provide multilingual subject access to library catalogues by equivalence links created 
between three lists of subject headings:  SWD  for German, RAMEAU for French and LCSH for English.  This 
work is still under progress and covers partially those vocabularies (127 000 links). MACS also includes 
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 approach is presented in Annex 3 – section 10 
showing how a user performs a query “brotherliness” 1  in the multilingual overall corpus and 
retrieves in French documents related to “fraternité”. 
 

                                                 
1 Note that the reverse query «fraternité» does not provide the same list of results in English, due to the semantic 
extension of MACS translation of the plural form “fraternités” which gives “Secret societies” (see 3.2.3). 
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Figure 5-2: Cross-lingual retrieval for query "brot herliness" 

 

5.2 Outcomes  

The principle of the feasibility and interest of such functionality is demonstrated. It works and 
it is useful and a gain for users. 
 
Nevertheless, there are still 3 points to complete, and not the easiest, in order to cover such 
functionality: 

1. In this prototype, the functionality is only partially covered : MACS, presently, only 
covers partially the 3 subject headings, 

2. The disambiguation capability of ambiguous queries1 is not implemented and  still 
to be demonstrated, 

3. To be really operational and enlarge the panel of the languages that the user will be 
able to comprehend, this features must be completed by translation capabilities: 
translations of list of results (titles, …), extracts, keywords, … . 

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

�  two prototypes : 
�  the prototype issue from the CACAO project leaded by Xerox centre of 

research (xrce), 
�  and the LVAT prototype developed at TEL Office demonstrating 

MACS links; 
�  the work conducted in TELplus WP3 task 2 around automatic (or semi-

automatic) subject headings mapping. 
                                                 
1 Such as query “pain” which is related to suffering in English or bread in French; query “avocat” in French  

which can be related to the fruits (avocado) or lawyers. 
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6 Others 

6.1 A semantic portal 

6.1.1 Facets 
For each query result, on the left side of the interface 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, contributor , date and subject 
�  Prototype specific facets: 

1. arisemsub1: Subject categorization of the documents in the list of results 
(see 6.2) 

2. person_ref: Extracted names of persons for the documents in the list of 
results using the Library thesaurus of names (see 4.2.1) 

3. person_arisem: Extracted names of persons for the documents in the list of 
results using grammatical patters (see 4.2.2) 

4. location: Extracted names of persons for the documents in the list of results 
using grammatical patters (see 4.2.2) 

 
Those facets allow the user to navigate within its results and to refine its queries results.  
 
The final report on the user tests of this prototype (TELplus 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, the engine automatically suggests him, words or 
noun groups based on the characters already entered. 
 

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

                                                 
1 The choice of those facet names is not adequate. Few works was done on the design of the interfaces since this 

was not the point of our task. 
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In the prototype, the proposed suggestions are extracted from the metadata of the documents 
within the indexed corpus. Therefore you will have proposals with subject headings provided 
by libraries in their metadata records, but also words of titles or authors extracted from the 
indexed metadata records. 
 
The example above shows the suggested queries in German language for the first four 
characters “reis”. 
 
Note that in a first version, this feature was implemented with suggestions based on 
Wikipedia terms. This version was abandoned because most of the suggestions did not lead to 
any results. Unsuccessful queries left the user disappointed. 
 
 

6.2 Subject categorization 

This feature proposes for a list of results, its subject categorization through the use of the 
subject headings vocabularies. 
 
Based on the concepts extraction (see 4.1.1) for the documents of a list of results, the engine 
goes up in the hierarchy of the subject headings vocabularies and proposes to the user, in a 
facet, the highest level of this hierarchy. The interface allows then the user to go down to the 
final retrieved concepts. 
 The presented tree takes into account the relevance of the retrieved categories, relevance 
based on number of documents associated to categories. 
 
This feature is available for English, French and German corpus 
 
The example below presents the categorization proposed for the list of documents issued from 
query “travel” in the English corpus. 
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Figure 6-3: Subject categorization of the English document results for query "travel" 

 
For documents related to travel, main proposed categories are: “Auxiliary sciences of history” 
(because including “Civilization”), Science (including “Life sciences” and “Environmental 
sciences”), “Life (Biology)”, “Persons”, “Religion”, “Landforms”, “Buildings” “Ethnology 
France and England”, “Rocks”. 
 
Looking at the hierarchy, and going down through ‘Landforms’ (see Figure 6-4), the user 
notice that documents about ‘Landforms’, are mainly about ‘Uplands’ (6 documents), one 
documents speaks about ‘Coasts’, one about ‘Deserts’, ‘Islands’, ‘Seashore’, ‘Swamps’ or 
‘Volcanoes’.  
 
In regard to this categorization experiment, it must be said that libraries subject headings are 
very generic, so, at a high level, nearly the same main categories will be proposed. What can 
be suggested and very interesting to test, is to see what would provide the same feature but 
stopping the hierarchy only 2 levels higher then the extracted concepts, or providing the most 
relevant concepts (keywords (see 4.1.1)) for all the documents of the list of result or for the 
20th or one hundred first ones with a tf-idf relevance algorithm. 



TELplus WP3 D3.3 – Feasibility assessment report 

 
 

34/53 

  
Figure 6-4: Detail of the hierarchy for Subject categorization of the English document results for query 

"travel" 
 
 

6.3 Outcomes  

Facets allow the user to navigate within its results and, somehow, to suit the engine processes 
to its own needs. This feature was the feature overwhelmingly chosen by the users during the 
user tests of this prototype (TELplus WP3.1 D3.8). 
 
The experiment of categorization of documents from the lists of results, which would be really 
very useful for users to understand corpus or list of results content, is not totally completed  
but very promising if simply based on the most relevant extracted concepts of the documents 
or provided, through the subject headings hierarchy, for 2 levels higher than these concepts. 
 
The implemented suggestion of queries, initially based on Wikipedia suggestions but 
unusable, was re-implemented and based on extracted terms from the documents metadata. 
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7 Conclusion 

By integrating a corpus of 700 000 pages provided by 4 TELplus WP1 national libraries 
partners (ONB (Austria), BNF (France), NLN (Norway) and BNE (Spain)) covering English, 
French, German, Norwegian and Spanish languages, and offering full-text search engine 
suited to this corpus, this prototype demonstrates that the integration, within a unique search 
engine portal, of a corpus composed by printed documents from different European National 
Libraries, in different languages, OCRed with various quality level of OCR, is not only 
feasible but provides to the user, a quality tool for searching and retrieving in such corpus. 
 
In order to integrate larger corpus, the main identified priority is probably to define rules and 
formats, attempting to standardize data formats (metadata, texts) and access to those data 
(protocols for harvesting, access to documents, pages, etc). 
 
No specific treatment was implemented in the prototype engine in regard to OCR problems, 
considering that, solutions, such as in the IMPACT project, working at the level of each 
document in order to improve their OCR quality, are the most appropriate solutions for 
improving retrieval in OCR collections, and that solutions, working at the search engine level, 
might induce high noise in retrieval as it was experimented in the first version of the 
prototype. 
 
 
 
 
In regard to the semantic capabilities implemented in the prototype, we consider that the 
results obtained for the extraction of keywords feature using the libraries subject headings 
vocabularies is the contribution the most valuable of this prototype. 
 
The quality of the extracted keywords for documents from encyclopaedic collections, related 
to domains as various as, travelling, geography, history in the broadest sense or even fables, 
and which might have more than 300 pages, was a challenge and we consider this as won 
(4.1.1). The successful achievement of this keyword extraction capability opens up numerous 
very interesting broad prospects for full-text search engines, some of which are proposed in 
4.4. Moreover, if this feature was achieved through the use of libraries subject headings, the 
feasibility of such functionality for languages other than English, French and German, is 
therefore more than probable if based on the use of ‘intelligent’ structured vocabularies 
dedicated to those languages. 
 
For name of persons, the experimentation of extracting names of persons through the use of 
library thesaurus of name of persons show that, if these thesauri fit perfectly to the 
encyclopaedic content of the libraries documents, implementing features based on them, is an 
entire work by itself. The achievement of this feature in the prototype provides promising 
results but needs to be improved. 
 
 
 



TELplus WP3 D3.3 – Feasibility assessment report 

 
 

36/53 

The cross-lingual capability was achieved through the use of MACS project alignment of the 
three subject headings. This feature, essential for portal dealing with multilingual corpus, 
participates to the user approach of semantic search engines (10). If its feasibility and 
usefulness is demonstrated, its achievement in this prototype is only partial for two main 
reasons. First MACS, presently, only covers partially the alignment of the 3 subject headings 
(LCSH, Rameau and SWD). Secondly, to be really operational in multilingual portals, and 
enlarge the panel of the languages that the user will be able to comprehend, this features must 
be completed by translation capabilities: translations of list of results (titles, …), extracts, 
parts of documents, etc. This experiment is a contribution to the initiatives presently under 
progress around cross-lingual capabilities (CACAO project, TEL/LVAT prototype, TELplus 
WP3 task 2). 
 
 
 
 
In conclusion, we can say that in regard to semantic portals offering new capabilities to the 
users, facets are certainly the features to implement in such portals, allowing the user to 
navigate within the results and, somehow, to suit the engine processes to its own needs. This 
feature was overwhelmingly chosen by the users during the 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 prototype was provided by four TELplus WP1 
national libraries partners: ONB (Austria), BNF (France), NLN (Norway) and BNE (Spain). 
700 000 pages were collected and indexed by the search engine, in various formats, types of 
collection and OCR quality. 
 
Covered languages are: English, French, German, Norwegian and Spanish. 
 
Examples of OCR documents of this corpus are presented in the next section 9. 
 

8.1 Intellectual content 

The OCRed provided corpus from WP1 partners is a combination of periodical and 
monographs collections, all free of rights, with various quality of OCR. We detail below its 
content and present in Section 8 examples of some indexed documents. 
 
The provided corpus by WP1 partners is:  

�  Austrian (ONB) :  One periodical 'Weiner Zeitung' from 1909 to 1923 (4800 
fascicules) (~ 100 000 pages) 
+ 5 monographs in German1 from BnF 
 

�  French (BnF): 1100 monographs (~ 300 000 pages) from Gallica: 
� the entire oai set in Gallica: 'Geography and travels', 
� third of the oai set in Gallica:  'History’ 
� and a sample of some documents from major authors of the French 

Literature: such as La Fontaine, Victor Hugo, Rousseau, Diderot, Stendhal, 
Jules Renard, Michelet, Thiers, Saint-Simon. 

 
�  English (BnF): Only 20 monographs from Gallica 

� 19 monographs from the oai set in Gallica: ‘Geography and travels’, 
� and one document from Shakespeare 

 
�  Norwegian (NLN): 368 monographs (~  100 000 pages) 
 
�  Spanish (BNE): monographs and various periodicals (~  180 000 pages) 

� 300 monographs (~ 60 000pages) from the oai set 'hispano america historia' 
� and 14429 fascicules from various periodicals (~  120 000 pages) 

 
          Total around 700 000 pages 
 
                                                 
1 Those 5 monographs from Gallica (BnF) were added to the Austrian corpus in order to allow  the analyse of the 
keyword extraction capability (using SWD vocabulary) for german monographs compared to that obtained for 
the periodicals. Their titles are provided in Annex 7. 
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Presently, the Austrian documents are reachable by the users on the ONB web site 
http://anno.onb.ac.at/cgi-content/anno?aid=wrz. This web site does not provide, to date, full-
text search capabilities. 
The French and English documents are reachable on the BnF Gallica web site: 
http://gallica.bnf.fr and for the Norwegian documents on the NLN web site: 
http://www.nb.no/sok/search.jsf?query=;&nav=digital:Ja. Both of those two web sites provide 
advanced full text search capabilities with highlighting, access by pages, etc …. 
The Spanish documents are reachable through two web sites of the BNE library:  
http://bibliotecadigitalhispanica.bne.es for the monographs and http://hemerotecadigital.bne.es 
for the periodicals. Both web sites provide PDF search capabilities for each document but 
there is no full-text search capability for the entire corpus. 
 
 

8.2 Technical details: format, access, OCR quality,  … 

Various formats are provided by the WP1 partners, as well for metadata as for the full texts. 
Each library has its protocol, formats and specificities, which induced, for collecting and 
indexing them in a unique engine, to proceed to an individual process for each library. 
 
For this prototype, a unique XML format was defined in order to index all the provided types 
of metadata. Idem for the texts, a unique XML format for texts was defined. The first process 
before indexing was then to collect all documents and to normalize all the provided metadata 
and texts in those uniform formats. 
 
The format for metadata and texts in which this corpus was provided by the WP1 partners is: 

• French and English (BnF):  
For each monograph: 

– metadata in Dublin Core format is provided in a global OAI 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. 

 
• Spanish (BNE): 
For each monograph or fascicule: 

– metadata in Dublin Core format is provided in a global OAI file 
– one PDF file for full text of document. 
 

• Norwegian (NLN): 
For each monograph: 

– one XML METS file with metadata in Dublin Core format, 
– one XML ALTO file per page of text. 
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For this prototype, the entire corpus was provided to the consortium except the Spanish corpus 
that was harvested by them through the OAI-PMH protocol. 
 
In addition to the fact that each library has its own formats, each library has its specificities. 
Among others, we can mention: identification of pages and related text files, identification of 
the URL of the digital documents, management of  the hyphenation of words  in provided 
OCR texts, error in metadata encoding (no utf8 conversion), encoding of texts with 
incomplete accented characters conversion, … . 
 
 
In regard to the OCR quality, various levels are provided for this prototype, and, in section 8, 
various examples of those OCRed documents are presented. If the average OCR quality of the 
monographs from BNE (Spanish), BnF (French and English) and NLN (Norwegian) is ‘pretty 
good’, the quality of the two corpuses of periodicals from ONB (Austrian) and BNE (Spanish) 
are much more difficult to treat. Figure 9-1 presents the characters of an OCRed fascicule of 
the Austrian periodical ‘Weiner Zeitung’ from 1908 indexed for this prototype. Figure 9-7 and 
Figure 9-8 present OCRed fascicules of the indexed Spanish periodicals ‘La Dinastía’  from 
1898 and ‘El Constitucional’ from 1843. In the last example (Figure 9-8), the bad quality of 
the OCR reflect the bad quality of the printing with two peculiarities: the delicate 
interpretation of the distance between characters and 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 document with zoom on its print characters 

http://anno.onb.ac.at/cgi-content/anno?apm=0&aid=wrz&datum=19080102 
Note that if there is no full-text search capabilities on the Austrian web site, access by pages can be 

provided: http://anno.onb.ac.at/cgi-content/anno?aid=wrz&datum=19080102&seite=2 (page 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/bpt6k29758s (OCR quality 98,32%) 

Note that on Gallica web site, access by pages and with highlighting capabilities can be provided: 
http://gallica.bnf.fr/ark:/12148/bpt6k29758s.r=revolution.f21 (folio 21).
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An English example of a Gallica indexed monograph: ‘The teaching of geography …’ by 
Élisée Reclus (Date of publication: 1901) 
 

 

Figure 9-3 : Example of an indexed English document (1901) 
http://gallica.bnf.fr/ark:/12148/bpt6k102674h (OCR quality 68,2%) 

or 
http://gallica.bnf.fr/ark:/12148/bpt6k29758s.r=geography.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 document (1764) 

http://gallica.bnf.fr/ark:/12148/bpt6k102674h.r=lord.f3 (OCR quality 68,2%) 
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An Norwegian example of an indexed monograph from the NLN: ‘Samlede værker: 
mindeutgave’ from Bjørnson, Bjørnstjerne (Date of publication: 1911) 

 

 
Figure 9-5 : Example of an indexed Norwegian document (1911) 

http://urn.nb.no/URN:NBN:no-nb_digibok_2008010203002#&struct=DIVP177 
or (after a search on ‘naturen’) 

http://urn.nb.no/URN:NBN:no-nb_digibok_2008010203002#&struct=DIVP177 (folio 177) 
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A Spanish example of an indexed monograph from the BNE: ‘Campañas del General D. 
Félix María Calleja’ by Carlos María de Bustamante (1828) 

 
Figure 9-6 : Example of an indexed Spanish monograph 

 http://bibliotecadigitalhispanica.bne.es:1801/webclient/DeliveryManager?pid=1097885 
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Spanish example of the indexed BNE periodical: ‘La Dinastía (Barcelona)’ (1898/07/05) 
 

 
 

 

Figure 9-7 : Example of the indexed Spanish periodical ‘La Dinastia’ with zoom on its print characters  
http://hemerotecadigital.bne.es/datos1/numeros/internet/Barcelona/Dinast%C3%ADa,%20La%20(Barcelona)/18

98/189807/18980705/18980705_00000.pdf#page=1 (page 1) 
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Spanish example of the indexed BNE periodical: ‘El Constitucional’ (1843/07/10) 
 

 
 

 

Figure 9-8 : Example of the  indexed Spanish periodical ‘El constitucional’ with zoom on its print 
characters and error in columns identification 

http://hemerotecadigital.bne.es/datos1/numeros/internet/Barcelona/Constitucional,%20El%20%28Barcelona%29
/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 user analysing the work of the geographer and 
humanist Elisée Reclus, notice in the extracted keywords of its work “The progress of 
mankind” (1896), the concept <Brotherliness> among the concepts <Civilization>, 
<Humanity>, <Societies>, … . 
 

 

Figure 10-1:  Relevant concepts / keywords for "The progress of Mankind" from Elisée Reclus (1896) 
 
The user performs then the query “brotherliness”  in 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 …. French capital illustrative of the 

effects of the Revolution ….” 
 

�  In the French corpus, based on MACS link aligning the concepts <Brotherliness> 
(LCSH) with <Fraternité> (Rameau), 254 documents with, given as the most 
relevant, 2 works from famous French historians related also to the French 
revolution: 

�  A work from Jules Michelet, “Cours professé au Collège de France1” 
(1848) for which the concept <Fraternité> is extracted as a keyword 
among <Revolutions>, <People>, <Morale>, …, 

                                                 
1 “Lesson taught at the Collège de France” 
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�  A work from Gustave Le Bon, “La révolution française et la 
psychologie des révolutions1” (1912) with the extracted keyword 
<Fraternité> among <Revolutions>, <People>, <Civilization>, …. 

 

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

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

 

 
Figure 10-3:  Relevant concepts / keywords for "Cours professé au Collège de France" from Jules 

Michelet (1848) 

                                                 
1 “The French revolution and the psychology of revolutions” 
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Figure 10-4:  Relevant concepts / keywords for «La revolution française et la psychologie des révolutions»  

from Gustave Le Bon (1st ed. 1912) 
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11 Annex 4: corpus summary and examples of related queries 

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

For similar reasons, we give also some MACS1 examples in order to test the cross-lingual 
capabilities. 

 
The corpus of OCRed documents (from the TELplus WP1 partners) is: 

�  French (BnF): 1000 monographs (300.000 pages) from Gallica 
The entire oai:set ‘Geography and travels’ and third of the oai:set ‘History‘ with 
authors such as La Fontaine, Jules Renard,  Victor Hugo, Rousseau, Diderot, Stendhal, 
Michelet, Thiers, Saint-Simon 

 
�  English (BnF): Only 20 monographs from Gallica 

19 monographs from set ‘Geography and travels’ in France + 1 Shakespeare 
 

�  Austrian (ONB) :  4800 fascicules of the periodical ‘Weiner Zeitung’ from 1909 to 
1923 (100.000 pages) 
+ 5 monographs in German (from Gallica (BnF)). For those 5 monographs, we give in 
the footnote2 below their titles and authors, in order that users might be able to retrieve 
them easily and be able to analyse the keyword extraction capability for German 
monographs compared to that obtained for periodicals. 
 

�  Spanish (BNE): 300 monographs from oai:set ‘hispano america historia’ 
(60.000pages) + 14429 fascicules from periodicals (120.000 pages) 

 
�  Norwegian (NLN): 368 monographs (100.000 pages) 

 

Some queries:  

�  French 

� revolution 
� histoire de France 
� voyages3 
� napoleon 
� lapin1 

                                                 
1 MACS links only cover partially the subject headings vocabularies, the work is still under progress. 
2 ‘Der teutoburger Wald zwischen …’ from Mestwerdt, Adolf 
‘Die Oasen der libyschen Wüste …’ from Dümichen, Johann 
‘Gerhard Rohlfs'Reise durch Nord-Afrika …’ from Rohlfs, Gerhard 
‘Eine Reise nach Paris …’ from Sauvage, Jean  
‘Californien, Nevada und Mexico : Wanderungen …’ from 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 

� reise2 
� revolution  
� erdbeben3 
� grenze4 

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

 

�  Spanish: 

� viage5 
� iglesia6 

�  revolución de América 7 
� Expedición8 

 (titles and authors) 
� Bustamante 
� Miguel de Cervantes Saavedra 

                                                                                                                                                         
1 rabbit 
2 travel 
3 earthquakes 
4 boundaries 
5 travel (en) ; voyage (fr) 
6 church (en) ; église (fr) 
7 American Revolution (en) ; Révolution americaine (fr) 
8 expedition (en) ; expédition (fr) 
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�  don quijote 
�  Norwegian: 

� reise1  
� ������� 	 


�  Vesterålen3 
� ������
 � 

�  �������������

�  �������� � 

�  ���
��
��
��� � 


 (authors) 
� Petter Dass 

 
 

Cross lingual retrieval (using MACS) proposals: 

� « travel/voyages/Reise » (lcsh/rameau/swd) 
� « storms/tempêtes/sturm » (lcsh/rameau/swd) 
� «mountains/montagnes/hochgebirge » (lcsh/rameau/swd) 
� « Earthquakes/Séismes/Erdbeben » (lcsh/rameau/swd) 
� « Boundaries/Frontières/Grenze » (lcsh/rameau/swd) 
� « Children/Enfants/Kind » (lcsh/rameau/swd) 
� « Explorers/Explorateurs» (lcsh/rameau) 
� « Revolutionaries/ Révolutionnaires/ Revolutionär » (lcsh/rameau/swd) 
� « Soldiers/Soldats » (lcsh/rameau) 
� « Christianity/Christianisme/Christentum » (lcsh/rameau/swd) 
� « Church buildings/Eglises/Kirchenbau» (lcsh/rameau/swd) 
� « Animals/Animaux/Tiere » (lcsh/rameau/swd) 
� « Dreams/Rêves/Traum » (lcsh/rameau/swd) 
� « Games/Jeux/Spiel » (lcsh/rameau/swd) 

 
 

                                                 
1 travel (en). Notice that in german “reise” also means “travel” 
2 Nature (en) 
3 Norwegian archipelago at north of Lofoten islands 
4 spirit (en), esprit (fr) 
5 (Melodier  = melodies (en) - forfattet = authored (en) – musikk = music (en)) 
6 first episode (en) 


