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Availability of Information  

-500 BC        1500 

1500           2000 2000           2015 

+ 50 % of all information 
informational deluge  
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Text and Corpus processing 

•  Existing Research Communities since 1950  
 o   Natural Language Processing  
                                                    (Syntax   Analysis, Logic)  
 o   Lexical Statistics 
 o   Information retrieval 
 
•  Different Tasks (basic usages) 
 o   Text Classification 
 o   Question/Answering 
 o   Automatic Translation 
 o   Ontology and Thesaurus Acquisition 
 o   Information Extraction 
 o   Open Survey Analytics 
 o   Opinion & Sentiment Analysis 
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a needle in a haystac 



•  IE = extracting information from text  
 
•  Extract entities  
 o   People, organizations, locations, times, dates, prices, ...  

 o   Or sometimes: genes, proteins, diseases, medicines, ...  

 
•  Extract the relations between entities  
 o   Located in, employed by, part of, married to, ...  

 
•  Extract scenario of relations  
 o   network reconstruction, figure out set of events 
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Information Extraction 
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3 cornerstones 
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Algorithms 
       Interfaces 

Datasets 
       Databases 

Users 
     Usages 

Research Seminar - Wirtschaftsuniversität Wien – Thursday 27 november 2014 



- 6 

1946 :  first issue, on typewritter 

 

2001: all issues are published in PDF 

Our dataset:    

Agricultural Warning Report Newsletter 

France is divided in 22 regions in Europe, and overseas regions, each 

region publishes its own newsletter (own graphical layout).  

In future this number will be reduced ~13 regions 

Inform weekly farmers about agression on crops by pathogens  i.e 

microbes (diseases) and insects 

 

Goal of the newspaper: invite farmers to use Treatment against 

Pests. 
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Our dataset:    

Agricultural Warning Report Newsletter 



• Potential Dataset is 50000 issues. 

• 20000 are under paper format.  

• We need to scan them. They are shared at the BNF 

(Bibliotheque Francois-Mitterrand). And need to 

make an OCR (optical character recognition) 

(with Jouve Corp.). The price is 50000 € 

• At moment we work with an OCR sample of two 

regions (Bourgogne and Midi-Pyrénées).  Means 

1800 files (1963-2001). Plus a sample of 523 PDF files 

(2004-2011). 

• Our actual database is 2323 files. 
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Our dataset:    

Agricultural Warning Report Newsletter 
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Users/usages 

• Project is sponsored by French Ministry of Agriculture and 

French Ministry of Research  

• Project includes specialists in biology and ecology of key 

pathogens: epidemiology and environment sciences (pest 

forecasts)      around a network called PIC (Protection 

Intégrée des Cultures / Integrated Crop Protection)  

• PIC was created in 2004, with 400 members 

• 4 specialists (potato, wheat) from PIC are active with us. 
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Algorithm & Model 

• Named Entity Recognition (NER)  

– find names in text  

– classify them by type, for instance  {organization:org, person:per, 

localisation:loc, protein:prot, disease:dis, ...}  

     “We performed exome sequencing in a family with <Crohn's disease/DIS> (CD) and 

severe autoimmunity, analysed immune cell phenotype and function in affected and 

non-affected individuals, and performed in silico and in vitro analyses of <cytotoxic T 

lymphocyte-associated protein 4/PROT> (CTLA-4) structure and function.” 
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 Algorithm & Model 

 

• Our goal is mainly to extract relations between crops and 

pathogens with high level of relevance. 

 

• Information Extraction = good tool in NLP. 

– Step 1  named entity recognition 

– Step 2  relation extraction 

– Step 3 extraction of context information (Pest significance, 

development stage, climat, location).  
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Information Extraction 

 

• Named entity recognition (NER) is considered as a solved problem 

• Pattern-based algorithms (expert rules) 

• Statistical Learning algorithms  (HMM, MAXENT, CRF) 

 

• First conferences MUC in 1987 (message understanding 

conferences) 

• Lasts conferences BioCreativ in bioinformatics (2008), CONLL for 

news (2003) 

• Score > 90% for NER ,   human ~97% 

 

• Relation Extraction  is more difficult (generally F-score < 0.6) 
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Information Extraction: extern ontology database 
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Generic ones  

     

FREEBASE 
3 billions entities, with links 
Yesterday   John Lennon, Paul McCartney 

YAGO 
10 millions entities/120 

millions facts 

WORDNET 

WIKIPEDIA 

 

But generally not 

sufficiantly specific for 

a specialized domain. 

 

Specific ones 

 

GENE ONTOLOGY 

AGROVOC (UNO) 



Information Extraction: NER systems 

• OpenNLP nameFinder 

 

• LingPipe NER system 

 

• IllinoisNER system  

  - 90.6 F1 (CoNLL03 NER shared task data) 

 

• SNER  (Stanford NER)  

 - 86.86 F1 (CoNLL03 NER shared task data) 

 

• LAITOR   Literature Assistant for Identification of Terms co-
Occurrences and Relationships 

 

• HIT LTP NER system 
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Information Extraction: relation extraction 

Instance  1 
wheat/ 'take-all-disease 

Instance  
Beetroot/black aphid 

Relation Crop-Disease 

Relation Crop-Pest 



Information Extraction: NER our approach 

• Dictionary domain-based 
– Crops, diseases, pests, auxiliaries, region, towns , chemicals 
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blé:N:blé:BLE:blés:Triticum:blé dur:blé tendre: 
blé dur:L:BLE DUR:T. durum:Triticum durum:bles durs:blés 
durs:blé dur: 
blé noir:L:BLE NOIR:f. esculentum:fagopyrum 
esculentum:sarrasin:bles noirs:blés noirs:blé noir:sarrasins: 
blé tendre:L:BLE TENDRE:T. aestivum:Triticum aestivum:blé 
froment:blés froments:ble froments:blé tendre:blés tendres:bles 
tendres: 

7 concepts 

wheat    (species) 
durum wheat (variety) 
 
buckwheat (variety) 
 
soft wheat  (variety) 
  

entities 

  auxiliaries crops pests diseases chemicals regions towns 

#entries 28 114 373 275 4968 26 33161 

#leafs 28 103 334 241 4968 26 33161 

#concepts 0 18 53 40 0 0 0 

#lexems 107 727 2673 1846 4968 869 89603 



Information Extraction: NER our approach 

• Evaluation 
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37 annotated files (with entities and relations)                       
Annotation Cost:  1000 files ~5 months work by 1 person 

Champagne-Ardenne REG 
. O 
BSV O 
du O 
09/06/2011 O 
-- O 
semaine O 
23 O 
A O 
RETENIR O 
CETTE O 
SEMAINE O 
. O 
TOURNESOL PLA 
: O 
Pucerons BIO 
: O 
fin O 
du O 
risque O 
. O 
Absence O 
de O 
maladies O 
. O 
MAïS PLA 
: O 
Pyrale BIO 
: O 

5_-_BSV_CHAMPAGNE-ARDENNE_COLZA_2010_03_25_cle09c576:r:$:CHAMPAGNE-ARDENNE: 
5_-_BSV_CHAMPAGNE-ARDENNE_COLZA_2010_03_25_cle09c576:p:$:colza: 
5_-_BSV_CHAMPAGNE-ARDENNE_COLZA_2010_03_25_cle09c576:b:$:charançon de la tige du 
colza:charançon de la tige du chou:Méligèthes:mouche du chou: 
5_-_BSV_CHAMPAGNE-ARDENNE_COLZA_2010_03_25_cle09c576:d:$:25.03.2010: 
5_-_BSV_CHAMPAGNE-ARDENNE_COLZA_2010_03_25_cle09c576:v:$:St 
Dizier:Reims:Charleville:Langres:TROYES: 
5_-_BSV_CHAMPAGNE-ARDENNE_COLZA_2010_03_25_cle09c576:n:$:peu nuisible:à risque: 
5_-_BSV_CHAMPAGNE-ARDENNE_COLZA_2010_03_25_cle09c576:s:$:c2:c1:d1:f1: 
5_-_BSV_CHAMPAGNE-ARDENNE_COLZA_2010_03_25_cle09c576:p:b:$$:colza:charançon de la tige du 
colza:1 
5_-_BSV_CHAMPAGNE-ARDENNE_COLZA_2010_03_25_cle09c576:p:b:$$:colza:mouche du chou:1 
5_-_BSV_CHAMPAGNE-ARDENNE_COLZA_2010_03_25_cle09c576:p:b:$$:colza:Méligèthes:1 
5_-_BSV_CHAMPAGNE-ARDENNE_COLZA_2010_03_25_cle09c576:p:s:$$:colza:c2:1 
5_-_BSV_CHAMPAGNE-ARDENNE_COLZA_2010_03_25_cle09c576:p:s:$$:colza:d1:1 
5_-_BSV_CHAMPAGNE-ARDENNE_COLZA_2010_03_25_cle09c576:p:s:$$:colza:c1:1 
5_-_BSV_CHAMPAGNE-ARDENNE_COLZA_2010_03_25_cle09c576:p:b:n:$$:colza:charançon de la tige 
du chou:peu nuisible:1 
5_-_BSV_CHAMPAGNE-ARDENNE_COLZA_2010_03_25_cle09c576:p:b:n:$$:colza:mouche du chou:à 
risque:1 

CoNLL or BIO/BILOU format Our format 



Information Extraction: NER our approach 

• Evaluation 
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SNER - Average 
Entity P R F1 TP FP FN 

         BIO 92,66% 71,41% 80,52% 184,32 14,79 76,18 
           MAL 95,46% 77,38% 85,38% 98,46 4,68 30,39 
           PLA 93,99% 82,68% 87,94% 277,14 16,86 56,11 

            REG 93,20% 73,73% 81,92% 40,18 3,36 16,82 
        Totals 93,68% 76,85% 84,41% 600,11 39,68 179,50 

X.ent 
Entity P R F1 X_Y X Y 

            BIO 96,46% 95,52% 95,98% 299,00 313,00 310,00 
            MAL 96,97% 95,53% 96,24% 192,00 201,00 198,00 
            PLA 88,80% 98,67% 93,47% 222,00 225,00 250,00 
            REG 100% 100% 100% 37,00 37,00 37,00 
         Totals 94,33% 96,67% 95,48% 750,00 766,00 795,00 



Information Extraction: NER our approach 

• Rule-based 
        other kinds of extraction, not specifically named entities 

– Developmental stages, Risk assessment, Climat, Number of issue , Date 

 

– For towns , mixed approach  rule-based and dictionary-based. 

 

 

• No use of dictionaries but local grammar 
– Handcrafted-rules with markers : such as « week » for Number of issue, of « xx 

{January|February…} xxxx » for a date  

– We use UNITEX tool to make rule . It is a Finite-State Automata Graphical Tool 

– Easy to make language models. 
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5 concepts 



Information Extraction: NER our approach 

• Unitex rules 

 
– Dates detection 
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« 15 janvier 1992 » ou «  10-2012 » 

http://www-igm.univ-mlv.fr/~unitex/ 



Information Extraction: NER our approach 

• Unitex rules 
– Risk Assessment detections 
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infestations sont limitées à 0,27 larves par pied 
environ 1 parcelle sur 5 avait atteint  
1 grosse altise en moyenne 

infestations are limited to 0.27 larvae per foot 
about 1 parcel in 5 had reached   
1 large flea beetle in average 



Information Extraction: relation extraction 

These are the main approaches for relation extraction. 

 

Qualitative approaches: 

• Exact analysis from lexical dictionary (‘Exact Dictionary-Based 

Chunking’) 

• Hand-crafted pattern definition techniques 

 

And optimisation approaches: 

• Symbolic Learning Models (‘inductive-logic programming’) 

• Statistical Learning Models  (‘Bayesian network analysis’) 

• Unsupervised Learning Models (‘co-occurrence analysis’) 
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Information Extraction: relation extraction 

Our approach is a combination between : 

 

• Hand-crafted pattern definition techniques 

In the sense that we consider some rules about the document design. 

 

& 

 

• Unsupervised Learning Models 

In the sense that we considere detection of cooccurrence without 
POS tagging attachment. 
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Information Extraction: relation extraction 

-Open Access Week – ENPC – Mardi 21 octobre 2014 

Rule 1: 
Named Entity(crop) @ HEADER 

Rule 2: 
Named Entity(region) @ BEGIN 

Rule 3: 
Named Entity(issue) @ BEGIN 

Rule 4: 
Named Entity(date) @ BEGIN 

Rule 5: 
Reject Named Entity(*)  
IN AVOID_PART 



Information Extraction: relation extraction 

-Open Access Week – ENPC – Mardi 21 octobre 2014 

Rule 5: 
Reject Named Entity(*)  
IN AVOID_PART 

Reasoning control against 

wireworms 

Instance: crop/wireworms is false 



Implementation: x.ent 
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x.ent      xconfig()  
configuration settling (in a browser) 
is set in 5 parts : paths, dictionaries, Unitex graphs, Relations and special files 
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x.ent      xshow()  
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> xshow("p:b",sort="f" ) 
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x.ent      xplot()  
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xplot(e1="colza",e2=c("mouche du chou", 
"mildiou")) 

xplot(e1="colza",e2=c("mouche du chou", 
"mildiou"),t=c("09.2010","02.2011")) 
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Parallel coordinate display 
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x.ent      xhist()  

xhist("colza:mildiou") 
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Chronological histogram 
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x.ent      xprop()  

xprop( c("blé", "maïs", "tournesol", "colza") , 
c("mouche du chou", "puceron") ) 

xprop( as.vector(xdata_value("p")$value[ 
xdata_value("p")$freq>2 ]) , c("mouche du 
chou", "puceron") ) 
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stacked bar graph 
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x.ent      xvenn()  

xvenn(v=c("blé","orge de 
printemps","tournesol"),e=c("b","m")) 
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Venn diagram 



700 
blé:méligèth
e/blé:thrips 1.00 0.13 0.13 0.02 

543 
blé:cicadelle/
blé:pyrale 1.00 0.00 0.00 0.02 

613 
blé:criocère/
blé:thrips 1.00 0.00 0.00 0.02 

689 

blé:méligèth
e/blé:pucero
n des épis de 
céréales 0.91 0.00 0.00 0.02 

xtest() 
relation  KOLMOGOROV  WILCOXON  STUDENT  GrowthCurves  
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blé:adventice/blé:limace des jardins 

blé:adventice/blé:puceron des céréales et du rosier 

blé:campagnol des champs/blé:corbeau freux 

blé:campagnol des champs/blé:pyrale 

blé:campagnol des champs/blé:zabre des céréales 

blé:cécidomyie jaune du blé/blé:charançon 

blé:cécidomyie jaune du blé/blé:charançon de la tige 

blé:cécidomyie jaune du blé/blé:mouche grise des céréales 

blé:cécidomyie jaune du blé/blé:noctuelle 

blé:cécidomyie jaune du blé/blé:oscinie de l'avoine 

Pairwise relations comparison 

Global saturation of all tests 



- 34 

Relation Extraction: evaluation 
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relations 

  crops-diseases crops-pests total 

P 48.9 48.5 48.6 

R 61.8 68.1 65.4 

F-score 54.6 56.6 55.8 



Vespa  platform 
Dictionaries & 

graphs repositories 

newletter 

x.ent 

Access 

USERS 

Administrator 

Expert 
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modify 

newsletter 
repositories 

Database 
repositories 

User-interface 

Update  

Update  
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VESPA platform 

36 



VESPA platform 
http://213.229.108.100/Vespa/Site/Vespa.html  

DEMO 
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TEST 1 

Crop: wheat 

Disease: rust 
Pest: ./. 

On map : risk assessment 

            region burgondy 

 

Culture: blé 

Maladie: rouille 

Ravageur: ./. 

sur carte : nuisibilité 

            région bourgogne 

TEST 2 

Crop: rapeseed 
Disease: ./. 

Pest: cabbage maggot 
On map:  Date Sort 

                region burgondy 

 

Culture : colza 

Maladie: ./. 

ravage: mouche du chou 

sur carte :  tri par date 

                  région bourgogne 

TEST 3 
Crop: ./. 

Disease: mildew 
Pest: ./. 

On map: region burgondy 

                 crop potato 

 

Culture : ./. 

Maladie : mildew 

Ravageur: ./. 

sur carte :  région bourgogne 

         culture pomme de terre 

http://213.229.108.100/Vespa/Site/Vespa.html


Conclusion 

• Concrete real-world issue about damage on crops 

• Implementation of an original tool to extract relations (x.ent) 
– F-55% 

– crops/diseases & crops/pests 

• Integration of the tool in a user-friendly platform with 
geolocalization and feedback to original documents 
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Perspectives 

• X.ENT 
– Add  a cooccurrence analysis for unformatted documents 

– Evaluation of relation with know set of relations (extern ontology) 

– Refine  extraction of risk factor with a scale. 

– Add probabilistic approach for unknown relationship detection, with 
unknown named entities 

 

• Vespa interface 
– Add a multiuser collaborative interface to modify ontology  

– Perhaps add other languages and documents (polish?) 

– Fusion with a meteorological ontology and database 
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Nicolas Turenne 
Research fellow 

Tien Phan 
Computer scientist 

Chloe Duloquin 
designer 

Mathieu Andro 
PhD student & engineer 

Vespa platform 

OCR dataset 

Vincent Cellier 
Research engineer 

Alexandre Louchart 
Computer scientist 
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Danke für Ihre Aufmerksamkeit 
 

Fragen ? 
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