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What is it?
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Big Data Challenge

More and more Data!
● Storage capacity, Network flow, etc.

1 Gigabyte: $400K in 1980, $10K in 1990, $1K in 1995, $10 in 
2000, $0.01 in 2017

● Heterogeneous devices, simulations, etc.
● Internet sources (Open, collaborative, participative,…)

Make data valuable!
→ Decision support
→ Knowledge discovery
→ New services

– Population treatment → individualized treatment
– When data did not quite match what we expect!
– Which theories/models are consistent and which ones are not!
– ...
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Big Data in Agronomy
 V characteristics

          

● Volume: massive data and exponential growing size
 → hard to store, manage and analyze

● Variety, Vocabulary and Complexity: different sources, 
scales, disciplines different semantics, schemas and formats etc. 
→ hard to understand, combine, integrate 

● Velocity: speed of data generation
 → have to be processed on line

● Veracity, Validity, Variability, Vulnerability, Volatility, 
Visibility, Visualisation, Vagueness, etc.

● Value
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FAIR DATA

      Findable, Accessible, Interoperable, Reusable

Findable: PID, rich metadata and indexed in portals

Accessible:  open and standardized protocols (internet protocols), 
authentication* (if not open)

Interoperable: shared standardized formats and vocabularies 
(technology, syntax, semantic)

Reusable: provenance, domain relevant metadata for understanding
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FAIR DATA

      Findable, Accessible, Interoperable, Reusable
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High Throughput Plant Phenotyping:
 searching for the most adapted genotypes

Various Environments

Many Plant Genotypes

High frequency observations
of trait dynamics
for big set of Phenotypes

Interactions
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High Throughput Plant Phenotyping:
 

Decision support 
● Links genomics with plant ecophysiology and agronomy
● Phenotype-driven gene function discovery

Searching for the most adapted species/varieties for field challenges
● Food security
● Climate Change adaptation
● AgroEcology
● Reduce inputs / natural resource preservation
● Safe and healthy food 
→ Take into account food transformation and consumer



 EMPHASIS

 Emphasis e-infrastructure

● Deals with several Petabytes of distributed data

● Makes FAIR data

● Based on Open technologies and standard
(MIAPPE, BrAPI, etc)

● Standardized Identification

● Standardized Semantic

● Provenance and reproducibility data processing
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High Throughput Phenotypage data
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Different Scales
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Interactions
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Different Species
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Different Stages and Transformations
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From various contexts
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Heterogenous Data Sources
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Heterogenous Data Sources

  

 Intensive data integration needs...
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Heterogenous Data Sources

  

● Orphan data →Worthless!
● Data has value if they are grouped...
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How to structure data?
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PHIS: An Information System 
for High Throughput Phenotyping 

 
Designed and developped for smart (Big) Data management of 
various Phenotyping platforms (greenhouse, field, farm)
 
● Management of huge, complex and heterogeneous data 

(millions of images, sensor data, etc)
● Implement good practices of data management  

✔ Make FAIR data
✔ Foster collaborations (Open  and Flexible)
✔ Ability to understand and reproduce data processing
✔ Ability to enforce DMP and Open Data

Pipetting
Incubation
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Ontology Driven

Scientific objects (plant, plant organ, plot, etc.) are:
● Identified by URI standardized, unambiguous, shared, etc
● Structured and linked with a controlled semantic (Ontology)

● Events (management, faults, meteo, etc) are semantically associated 
to these entities 

A Specific platform application Ontology (OWL*) formalizes Objects 
and Events (RDF*) and allows to link reference ontologies (SKOS*) 

Measurements, Documents, Observations, Metadata are associated 
with these Objects and Events

* Semantic Web languages

PHIS approaches 
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PHIS: Names and Identification

Resource identification: standardized, unambiguous
Persistent?
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 Semantic Ressources 

Application ontologies
Web Annotation Ontology

Reference ontologies

● Crop Ontology, Plant Ontology, 
TO, Agrovoc, EO
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Semantics for the Structuring of Data

Metadata / Ontologies provide the meaning of the data
 → link each data element to a controlled, shared 
vocabulary and Machine readable  

#mauguio5

is-a

 

is-a

Cultivated Land

Agrovoc/FAO Reference 
(thesaurus/ontologie)

Subcla
ss

 of

#Maize

Plant Ontology

     #Plot

#s2351

is-ais-a

within
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Semantics for the Structuring of Data

 

     

Metadata / Ontologies provide the meaning of the data
 



Scientific 
Computation

and Workflow 
LAYER

Web API LAYER 

NoSQL database Triplestor
e

                                                                          

Data LAYER

EMPHASIS 
LAYER 

NoSQL database
Triplestore

Semantic Services

e-infrastructure LAYER

Distributed storage system

Web User Interface Software
agents

PHIS Architecture



PHIS 

Make easier Cloud computing

● IRODS  / ONeData 
(distributed storage of image datasets)

● France Grille, EGI

● INRA Data Center 



Knowledge Discovery Illustration 

PHIS provides contextualisation: intercepted light value



Knowledge Discovery Illustration 

A common relationship between leaf width and intercepted light per plant accounted for 
variations in width between fields, and for the difference between field and greenhouse



Goal

• Discover keys in numerical (RDF) data 
– Keys: combinations of properties that discriminate 

a resource 

• Evaluate and understand their quality

30

• Experimental numerical data in  
wine flavour datasets (2011-2014) 

How do we discriminate the wines??
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PHIS
Plant and object information
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PHIS
Environmental sensor 
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PHIS
Sensor information and references
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PHIS
Provenance: Traits and associated images
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PHIS
Event annotation
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30 / 03 / 2017

PHIS
Data visualisation 
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Trait – Images links
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PHIS
Variables management and intetoperability 
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PHIS
Information searching 
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PHIS
Data analysis 
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PHIS
Workflow management 



PHIS

  

In short: 

✔ Allows management of huge and complex data
Enables and facilitates cloud computing (data center, EGI)
→ distributed computing, distributed storage, backup

✔ Open technologies
✔ International identification (URI and DOI)
✔ Semantic (ontologies, standardized vocabularies)
✔ Portal interoperability and Open technologies 
✔ Provenance and reproducibility data processing
✔ Flexible design
✔ User right access

✔ 5 installations (field and greenhouse)
✔ One instance → Over 300 Tb  of data 25 plant species,

  



Conclusion and perspectives 

  

 

✔ Maîtrise de l’organisation des données 

✔ Outils de gestion et d’analyse partagés

✔ http://www.phis.inra.fr/

✔ Diffusion Emphasis (en cours) et plus largement

✔ https://github.com/OpenSILEX 

✔ Faciliter et accompagner le déploiement + Formations 

✔ Challenge méthodologique et culturel  
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