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First words...

| think 1" m not able to talk about “agricultural data interoperability in Brazil “ as it
was suggested... | don’t have this whole scenario neither in my hands nor in
my head...

| can give you a very fast overview about what Embrapa has been working last
SiIX years concerning basic semantic approaches aiming data and information
Interoperabllity.

|”m sure that there are other similar initiatives in Brazil, probably not only in
Embrapa and not only for agricultural domain modelling, but they are incipient,
fragmented and not yet implemented in a integrated basis or even not largely
disseminated out of academic context.

So if we need solutions we have to develop/adapt it considering all kinds of
idiossincratic issues (technological, procedural, organizational, cultural,
linguistic, epistemological, etc.)



EnT
% Embrapa

* PT: Empresa Brasileira de Pesquisa Agropecuaria;
* EN: Brazilian Agricultural Research Corporation

e www.embrapa.br;

* linked and subordinated to the Brazilian Ministry
.. of Agriculture, Livestock and Food Supply;

e 42 yearsold;

Geographical distribution:

e Head Quarter (15 central Units in Brasilia, DF);

e 47 decentralized Units represented by thematic,
eco-regional or products (e.g., cotton, rice and
bean, beef cattle) research centers and services
and distributed in all Brazilian states;

e 04 virtual laboratories abroad (Labex) in USA,
Europe, China and South Korea;

e 03 international offices in Latin America and
Africa;

iPeople: 9,790 employees (2,444 researchers; 2,503
fanalysts; 1,780 technicians; 3,063 assistants);

“4/Budget (2014): aprox. € 750,000,000 / USD
$350,000,000 / RS 2.600.000.000.
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Working semantics in Embrapa...
Like answering 5W2H questions

Lastysart!!
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Intentions, wishes, motivation ... : Enigpa
Celerity and objectivity in pragmatic information retrieval and reuse to address complex problems

What would Embrapa Say about this hypothetical
information context?

Mitigation proposals to socioeconomic and environmental impacts due to silting caused by deforestation of riparian forest,
with decreased water flow in the river bed, and due to the increase of population density and economic activities related to
irrigated orcharding, and due to eutrophication caused by leaching of fertilizer (N) in Rio do Peixe in San Francisco river
basin, Cerrado-Caatinga biomes transition after extreme drought events over the last five years (!!)

Obs.:

1. If to say = to have (data, projects,
publications, etc.), then: syntactic information
recovery; Boolean rules; numerous lexical '?Lzmitt:rf‘
combinations to compose keywords for queries
in databases and repositories... Embrapa
operates in this level!

Top manager of
the organization

2. If to say = to know (reasoning), then:
semantics = aggregated cognition value to data
and information.

Embrapa needs technological and | :

. . . ) . . nformation
methodological evolution and innovation in this manager of the
level organization

Ex-top manager
of the organization.
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Meanwhile ...

Until recently (1-3 year ago) Embrapa had no technological, methodological or procedural
framework to support the design, construction and management of a controlled vocabulary;

Until now, librarians just use controlled vocabularies to index documentary information and they
consult manually thesauri websites; until now, there was no automatized facilitations in this process.

We could not propose to Embrapa to build its own controlled vocabulary “starting from point zero”
(i.e., concept by concept, term by term, relationship by relationship);

We start a project aiming provide such framework and proposing to populate it initially with
terminologies and conceptual structures re-used from other sources;

We design a very broad proposal of knowledge organization and engineering, based on corpora
linguistics, conceptual structures and terminologies. In this process we suggest to use several
software to run several steps;

The need to re-use other sources has led to the development of a specific computational tool, an
"automatic extractor of agricultural multi-lingual terms and conceptual structures" (ETECAM in
Portuguese acronym) to automate the task of matching terms in thesauri. ETECAM was included as an

alternative step in the proposed corporative framework mentioned above.

NOTE: ETECAM provides a “terminological” matching and based on comparison between the input term and its
occurrence in the triples (concept-relationship-concept) registered in the thesauri; a real “semantic” matching
could be achieved when Embrapa ~ s could implement technological evolution in this process.



. Interaction & integration of different procedural practices;

Embrapa’s Knowledge Organization & Engineering Process
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Software file formats for inter-changes ... (2 br
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Embrapa’s Framework for Knowledge Organization & Engineering Em{gpa
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(1)

Usuarios
Comunidade de Pratica [ N
(Atores do Processo)
Modeladores e Engenheiros do Conhecimento
v
BaseDeDados
Terminolégicos BaseDeDados
da Embrapa INEMTAce VIa i « Tennénol}oglcos
(ThexXML) Agropedia brasilis 4 da Embrapa
(e-Termos)
SCT: coordenacio e gestdo geral; Y (redundancia & complementacdo)
locacdo; suporte computacional = } ___________ { N -
1 [ CNPTIA coordenacao e gestao geral;
CNPTIA: suporte conceitual e processual locacao; suporte computacional
B ili
rasta Campinas
l ________ > ETECAM _ 1. Corpus textuais;
1. Estruturas conceituais (tipo tesauro); Consulta a tesauros agricolas 2. Extracdo semial.rt_om_ética de candidatos a termos;
2. Visualizacdes; T 3. Estruturas conceituais e visualizacdes;

4. Gestdo terminolégica;
5. Publicacdo de recursos terminolégicos

i
Obs.: software com aprendizado e operacdo mais facil, portanto ]

mais adequado para trabalho de rotina - -

Obs.: software com aprendizado e operacdo mais
longo e dependente de I6gica especifica (Terminologia),
portanto indicado para trabalho mais refinado e completo
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ETECAM EnTigpa
automatic extractor of terms and multi-lingual agricultural conceptual structures

lingua:
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pf: peso da frequéncia; : relacmnados}
7 74




Agrovoc, NAL Thesaurus and Thesagro E

conceptual structures visualization
(side by side)
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Agrovoc, NAL Thesaurus and Thesagro conceptual structures visualization,:-,,,y@[,‘,i
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PT/BR and PT/PT idiomatic differences

En@a

ENGLISH PTIPT PT/BR DIFFERENCES DUETO OBSERVATIONS

Agricultural planning  Planeamento agricola Planejamento agricola Orthography "planejamento instead of "planeamento”

Reproduction contrel  Controlo da reprodugio Controle da reprodugie Orthography "controle” instead of "controlo”

Sterile insect release Libertagdo de insectos Liberagdo de insetos estéreis Orthography “liberagdo” instead of "libertagao"”
estéreis

Canopy Coberto arbdreo ou Cobertura arbérea ou arbustiva Orthography "cobertura” instead of "coberto”
arbustivo

Land clearance Rocadura Rogadura Orthography PT/PT and PT/BR must utilize the

caracter "'¢"; there is no meaning for the
word written with caracter "¢"

agricultural research

Investigagdo agraria

Pesquisa agricola

QOther term used in PT/ER

Poultry farming

Criagdo de aves de
capoeira

avicultura

Other term used in PT/ER

bare fallow

Pousio inculto

Pousio delcom solo nu; pousio nu

QOther term used in PT/ER

Tillage

Mobilizagdo do solo

Trabalho do solo

Other term used in PT/ER

Farm management

Administragdo exploragio
agricola

Gestdo agricola

Other term used in PT/ER

Irrigation rates

Dotacdo de irrigacdo

Taxalgrau de irrigagao

QOther term used in PT/ER

Sole cropping

Cultivo estreme

Cultivo puro

Other term used in PT/ER

Dung

Bosta

Esterco; estrumea

Other term used in PT/ER

Flot size

Dimensio do talhdo

Dimensio da parcela

Other term used in PT/ER

Fish processing

Tratamento do pescado

Processamento de pescado

QOther term used in PT/ER

Food shortages

Pendria alimentar

Escassez alimentar

Other term used in PT/ER

Conservation tillage

Mohilizagdo solo para
conservagio

Praticas de conservagdo do solo

Other term used in PT/ER

Biological control

Agente de luta biolégica

Agente de controle kiolégico

Other term used in PT/ER

"controle” instead of "luta”

agents
Weeding Monda Capina Other term used in PT/ER -
bumble bees Abelhio Mamangava; mamangaba Special case: term from EBrazilian indigenous term

regional linguistic

burn tillage *

coivara

Special case: term from
regional linguistic

Brazilian indigenous term




PT/BR and PT/PT idiomatic differences

AGROVOC Search

é B h nsyffwwe . etermos.cnptiz.embrapa.brfagrovocsearch/ 2

Consulta de Termos

Consulta de Termos em O

rdem Alfabética

Quantidade Total de Termos: 2085

Inglés Portugués (PT) Espanhal (ES) Francés (FR) Ttaliano (IT) Po qué PT-B
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R-NTNF %

B-czlls Célula-b Células-b Cellule-b Czllule B %5
B-lymphocytes Lintdaito-b Lintocitos-b Lymphocyte-b Lintocit B 45

BA 6-benziladenina &-benziladenina &-benzvladenire BA ‘ﬂ!’

BDW BwvDr BDW BOW BDW %

BHA BHA 844 BHA BHA %

BHT Bht Bnt Bht BHT %

BINF FEA FBN FBA /_*\

BO0D (ochemical oxygen d:murﬁ

Mecessidade bioquimica
iggnio

DBO (demanda bioquimiza de
oxigenag)

DBEO (demande biachimique
d'oxygene)

BOD (domandz biachimica di
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lF80, DEOS (demanda biogui
& nwigénin, demanca hinquimi

do oxig

BSE (bovinz spongiform
encephalopathy)

EZE (encefalopatia espongif
bavina)

EEB (encefalopabia espongiforme
bowvina)

ESE (enceéphalopatie soongiforme
bovine]

BSE (encefalopatia spongiforme
howina)

BYDWV

Bydw

Bydw

Bydw

BYDV

Ba [symbol)

Ba (simbola)

Ba (simbalo)

Ba (symbale)

Ba {simbalo)

Bakacu palms

Palme babacu
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Thesagro re-engineering®: conceptual structures visualization EmTigpa

FIGURA 27 — Relacdo género-espécie: conceito PESTICIDA
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(lronte: elaborado pela autora desta tese (tela capturada do sistema e-Termos).

Herbicida

emSinonimo EQ-SIN)

@stﬁn cia de Pas@

t en_zg_rgprie:_-l‘a‘de ()

« SOERGEL, D. et al. Reengineering thesauri for new applications: the AGROVOC example. Journal of Digital Information, v.4, n.4, 2004;

* LAUSER, B. et al. From AGROVOC to the Agricultural Ontology Service: Concept Server an OWL model for creating ontologies in the agricultural
domain. In: INTERNATIONAL CONFERENCE ON DUBLIN CORE AND METADATA APPLICATIONS, 2006, Colima, Mexico. Proceedings...
México: DCMI, 2006.



Thesagro re-engineering: conceptual structures visualization
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Thesagro re-engineering: conceptual structures visualization

FIGURA 25 — Representacao de MANDIOCA, a partir modelo de Soergel (2004; 2006)
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Fonte: elaborado pela autora desta tese (tela capturada do sistema e-Termos).



Inter-linking INRA and Embrapa vocabularies (Agroecology)

Methodological Approaches

Brazilian approache

Agroecology vocabulary construction

French approache
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Agroecology vocabulary construction
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Agroecology and related fields



Thank yow !
Merct beancownp !
Muwehas grocios !
Groze molfe !
vielen Dank !
dgd agFr Hogdiq
Muwito- obrigado-!

IVo.pierozzi@embrapa.br
Skype: ivo.pierozzi.jr
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