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1. Context and Aims of the work

INRA and Embrapa (respectively the French and the Brazilian national institutes for
agricultural research) are historical partners in initiatives for knowledge and information
management. Given the challenges involved in the mutual sharing of their technical-scientific
production especially considering language barriers, efforts have been made to develop semantic
interoperability between repositories and bibliographic databases of both institutions. INRA and
Embrapa databases (respectively ProdINRA and BDP@) expose bibliographic data with Dublin
Core, so the focus of this work was on dc:subject that aims at leveraging by a better semantic
interoperability of vocabularies associated with these databases.

Among diverse agricultural subdomains, Agroecology is taking an increasingly important
place in the issue of feeding the world, taking into account farmers activity, climate change, and
agricultural modernization. Yet, each country and organization has a different understanding of
Agroecology and what it covers exactly in terms of social issues, techniques, inputs, and for
instance its relation to organic farming. So, considering the ubiquity as well as the ambiguity
surrounding the subject, Agroecology was chosen as a case study since both institutions have
strategic interests to develop and implement technological facilities to maintain specific
terminologies while sharing mutual information. This scenario is extremely timely and demands a
quick solution.

This work describes the methodological approach proposed to resolve the matter of indicating
equivalent terms in both languages to the same concept recorded in Agrovoc related to the
discipline of Agroecology. French and Brazilian vocabularies were not compiled using the same
methods and then the analysis was not conducted similarly, requiring different treatment for each
vocabulary until the Agrovoc SKOS exact match could be performed.

2. Material and Methods

INRA and Embrapa mutual collaboration aims to share information and knowledge according
to their respective technical and methodological aptness. The Semantic Web, with its
representation standards and tools, appears to be an interesting meeting point. More specifically,
Agrovoc Linked Open Data (Agrovoc LOD) serialized in RDF SKOS and offering concept labels
in Portuguese and French was chosen as the key solution. The building of the KOS (Knowledge
Organization System) subsets was different for the two institutions.

INRA compiled the list of 3,140 French terms from VocINRA (INRA's own vocabulary) that
were used to manually index 2,145 publications about Agroecology in the institutional repository
ProdINRA. Onagui (Mazuel and Charlet, 2010), an open source tool designed to help alignment
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of vocabularies in SKOS or OWL, was used to align the VocINRA concepts with those in
Agrovoc.

Embrapa compiled a Brazilian Portuguese scientific textual corpus from 260 full papers about
Agroecology, corresponding to 2,336,287 words and then performed a semi-automatic term
extraction and a term matching using a specific tool developed to compare and reuse
terminologies and conceptual structures from other KOS (Pierozzi Junior et al., 2014). From the
corpus a preliminary term list was built by semi-automatic term extraction and then it was
matched with both Thesagro (a Brazilian Portuguese thesaurus) and Agrovoc-PT, producing a
second term list where the exact match terms found in each of the two thesauri were identified
and separated and translated in SKOS. The SKOS information from Agrovoc was further
retrieved for those terms found at the same time in Thesagro and in Agrovoc.

3. Results

Out of the 3,140 selected French (FR) terms, 1,542 were found in Agrovoc LOD, on the bases
of Stoilos (Stoilos et al. 2005) and Levenshtein distance algorithms implemented in Onagui with
a nearly exact match distance (0.97). Results using these two string metrics to process the data are
probably the same. There is no error in the alignment because it has a chosen value close to the
exact match, that is 100% of the words in common. The chosen value for alignment was close to
an exact match because the two thesauri are so big that we could not check the alignment values
that were too far from the exact match.

Concerning the Brazilian Portuguese (PT/BR) Agroecology vocabulary, the preliminary term
list was made up of 783,817 term candidates; the matching with both Agrovoc and Thesagro
thesauri resulted respectively in 2,718 and 3,807 terms; exact SKOS match from Agrovoc
resulted in 1,699 terms.

The intersection between the FR and PT/BR vocabularies totalizes 939 common URIs from
Agrovoc LOD. Some keywords in common are: public health, rural development, recycling,
technology transfer, Raphanus sativus, root nodulation, soil fertility, sowing depth, tropical
climate. Some keywords are specific to INRA research domains as: vineyards, selective grazing,
cauliflowers, agrosilvopastoral systems, Dactylis glomerata, environmental control. Finally, other
keywords are specific to Embrapa: Araucaria angustifolia, Jacaranda, urban population,
molasses, forest inventories, social indicators, passion fruits, root systems, Leucaena
leucocephala, for example. INRA and Embrapa prepare the results from this work to be publicly
available by its webservices.

4. Conclusions and perspectives

The primary motivation for collating INRA and Embrapa methodologies of building and using
vocabularies was to implement faster and better semantic interoperability of the KOS used to
index and thus share the large amount of scientific knowledge produced in France and Brazil.
Agrovoc LOD was chosen to identify and map common terms (and consequently concepts) in the
context of French and Brazilian agricultural knowledge using Agroecology as a study case.

Agrovoc LOD proved to be an interesting and feasible solution functioning as a pivot where
the methodological differences in the construction of both vocabularies do not interfere in the
final result, allowing both (1) the identification of already common terms used for the two
institutions and (2) a set of specific terms in each language that might be incorporated into each
other’s vocabularies. The alignment between the INRA and Embrapa vocabularies prepares these
two vocabularies to be linked when published in LOD. Documents contained in the respective
institutional repositories of both organizations as well as documents from other institutions
around the world, may then be found from the linked data to the Agrovoc URI of a specific term.
This work also highlights some difficulties in the translation of certain terms in Agrovoc which
will improve this multilingual vocabulary.
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This conciliatory methodological model can be strengthened and systematized so that Embrapa
and INRA can consider their contribution to broader initiatives in the agricultural domain like the
project for a Global Agricultural Concept Scheme (Baker and Suominen, 2014).
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