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Data Science
Volume 

Velocity 

Variety

Variability, Veracity, Value,

Visualisation, Valorization

à Epidemiology and Big Data ? 

3V of Big Data
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Information extraction in 
documents

Animal disease surveillance
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Why the need of Epidemic Intelligence?

More than 60% of the initial outbreak reports come from 
unofficial informal and heterogeneous sources, including 
sources other than the electronic media, which require 
verification [Arsevska et al. ISVEE'2015]
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How to detect disease outbreak on the Web?

• Five animal disease models: African swine fever (ASF), 
Foot-and-mouth disease (FMD), Bluetongue (BTV), 
Schmallenberg virus (SBV), and Influenza
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Methodology
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Methodology
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Methodology - step 1

• Step 1: Data acquisition - (Social) media data

à Web news (current work)

à Blogs, social networks, etc. (future work)
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Methodology - step 1

• Step 1: Data acquisition - Process

[Falala et al. IC-Demo'2016]
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Methodology - step 1

• Step 1: Data acquisition
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Methodology - step 2

• Step 2: Data classification
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Methodology - step 3

• Step 3: Information extraction and management 
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Methodology - step 3

• Step 3: Information extraction (I) [Arsevska et al. LTC'2017]

Aim: Automatic detection of	key	information fromWeb	news	
articles	(country,	species,	diseases,	number of	cases,	dates,	…)

“Since	its	initial	appearance	in	Poland in	February	2014,	72 cases	of	African	
Swine	Fever have	been	detected	in	wild	boars	and	there	have	been	three	
outbreaks	in	pigs.”	- http://www.thenews.pl

• Use	dictionaries (Geonames,	HeidelTime,	disease names,	
species names,	etc.),	and	data	mining techniques	in	order to	
learn rules
Rules associated with ‘case	numbers’:
(number)(species_name,1-3)	with frequency 26% and	confidence	83%
(number)(species_name,1-2)	with frequency 21% and	confidence	100%
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Methodology - step 3

• Step 3: Information extraction (I)

- Results for	the	rule-based approach on	the	annotated corpus
- Classification	based on	SVM (features are	rules +	specific features for	

disambiguation of	locations)
- 2	classes:	correct,	incorrect
- 10-fold	cross	validation

Type Accuracy
Locations 0.80
Dates 0.88

Diseases 0.96
Cases 0.85
Species 0.96

Julien	Rabatel,	
LIRMM,	Numev,	France	



15M. Roche – Académie d’Agriculture de France & Académie nationale de médecine, 7 nov. 2017, Paris

Methodology - step 3

• Step 3: Information extraction (I)
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Methodology
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Methodology - step 3    
• Step 3: Querying the Web - (a) Terminology

extraction [Lossio Ventura et al. ISWC-Demo'2014]
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Methodology - step 3    
• Step 3: Querying the Web - (b) Terminology ranking

- BioTex Ranking [Lossio Ventura et al. IRJ'2016]:

- A new ranking function to take into account the 
heterogeneity of the sources (Si) [Arsevska et al. CEA'2016]:
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Methodology - step 3    

• Step 3: Querying the Web - (c) Terminology validation

Using of Delphi method [Arsevska et al. LREC'2016]

à consensus with experts (5 to 7 experts for each disease)
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Methodology - step 3    
• Step 3: Querying the Web - (d) Association of terms

[Roche and Prince Informatica’2010 ; Arsevska et al. IJAEIS'2016]



21M. Roche – Académie d’Agriculture de France & Académie nationale de médecine, 7 nov. 2017, Paris

Methodology
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Results - Influenza
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Multidisciplinary results

Scientific results in Epidemiology: 
• Spatial detection more efficient than official surveillance (e.g. PPA 

detected in Ouganda in February and March 2016) 
• Detection of important information related to diseases not given by 

official surveillance systems (e.g. preventive vaccinations)
• Detection of information about other diseases (e.g. SBV)

Scientific results in Computer Science: 
• New visualisation systems
• New ranking measures to extract keywords from texts
• New methods to extract information in textual documents (i.e. new 

features based on sequential patterns)
• Implemented system in collaboration between LIRMM, TETIS, and 

ASTRE
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Conclusions
- Data Mining vs. Information Retrieval?

- Integration of visual analytics skills [Fadloun et al., IV'2017]
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Conclusions


