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 Partners

 Funded by CNR and Regione Lombardia within «II Accordo Quadro» 

 Duration 2 years

 Coordinator Pietro Alessandro Brivio (IREA)

 3 domains: EO from Space AERO In situ ICT 

 In situ ICT Working Group: Frigerio, L., Kliment, T., Bordogna G., Brivio
P.A., Boschetti M., Crema A. , Stroppiana D., Sterlacchini S. 

http://space4agri.irea.cnr.it



OPEN DATA FOR AGRICULTURE  CHALLENGES

 data management, 

 interoperability,

 exploitation.



Main results (In Situ-ICT  )
Interoperable Spatial Data 

Infrastructure fro sharing open 
data

Smart App 

Back End & Geo DB

Crawler for EO products

WebGIS

GeoPortal 

GeoCatalog
Spatial data infrastructure integrating multisource
heterogeneous geospatial data and time series: A study
case in agriculture Bordogna, G., Kliment, T., Frigerio, L., 
Brivio P.A., Crema A. , Stroppiana D. , Boschetti M. , 
Sterlacchini S. , ISPRS Int. J. Geo-Inf. 2016, (5),73

“Contextualized VGI” Creation and Management to 
Cope with Uncertainty and Imprecision, Bordogna, G., 
Frigerio, L., Kliment, T., Brivio P.A., Hossard L., Manfron G., 
Sterlacchini S., ISPRS Int. J. Geo-Inf. 2016, 5(12), 234; 
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Design Key Concepts

Semantic interoperability

Syntactic interoperability

Uncertainty management



S4A SDI: data acquisition, processing, 

management and sharing
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IEA/AIE - Arras, 27-30 June 2017

S4A SDI : implementation



S4A SDI: Smart APP
 For farmers and agronomists

 Require user’s registration

 Enables the creation of controlled observations of crops
 Uses ontologies

 Verifies data consistency by applying constraints

 Allows manual repositioning of GPS coordinates

 Allows local storage and asyncronous delivery to back-end 

 Allows delivery/cancellation of observations locally stored



S4A SDI: S4A Smart App

It allows describing

observations of crops, 

phenological stages, and 

field practices :

 Type of crop

 Phenologycal stage (2 

levels of BBCH

ontology) 

 Seeding dates

 Field processing 

practices (practice

ontology) 

 Free text and picture



OPEN DATA: BBCH Ontology

IEA/AIE - Arras, 27-30 June 2017

Growth stages of mono-and dicotyledonous plants:

edited by Uwe Meier (Germany), Federal Biological Research Centre for 

Agriculture and Forestry 

.



BBCH Growth stages

IEA/AIE - Arras, 27-30 June 2017



BBCH Ontology is loaded on the S4A APP



S4A SDI: geo-database

 Postgres SQL Database Management System

 PostGIS for geometric attributes

 Georeferenced spatial objects 

 S4A_Segnalazione (point)

 S4A_Lavorazione (point)

 S4A_Fenologia (point)

 S4A_Campo (polygon)



S4A SDI:  VGI Conflation based on 

Contextual Knowledge 



S4A SDI: VGI Layers Web deploy



S4A SDI – Web GIS Server

 GeoServer

Open source.

Management of various formats (vector, raster) OGC standard

OGC WMS for visualization

OGC WFS e WCS for download and querying

 Tiling  to achieve efficiency 

QGIS styling compatible

http://155.253.20.86/geoserver/web/



Aided Creation of INSPIRE metadata for VGI 

by means of EDI metadata editor 



S4A SDI : Geocatalogue

GeoNetwork opensource

Standard INSPIRE 

metadata

Contents indexing

Discovery service 

Crawling and automatic 

metadata completion for 

time series  

Access to data layers 

served by S4A Web GIS  

Maps preview



S4A SDI: Geoportal for Query & Retrieval



Complex point-Query facilities on time series and 

heterogeneous layers



S4A SDI : Interoperability with other geoportals
(Geoexplorer)



S4A: Collaboration with stakeholders

Castello – Maregatti

http://155.253.20.86/geoexplorer/

castello-maregatti

Rosasco – Costanzo

http://155.253.20.86/geoexplor

er/rosasco-costanzo

Rosasco – Franchino

http://155.253.20.86/geoexplorer/r

osasco-franchino

Zeme – Braggio

http://155.253.20.86/geoexplorer/zem

e-braggio

Volunteers 85 100%

Active Volunteers (created > 10

VGI items))

21 25%

VGI aboutBBCHstages 2594 88%

VGI about Free text and

pictures

370 13%

VGI about Field processing

practices

137 5%

VGI aboutSeedingDates 223 8%

Total VGI Items (2014) 2954 100%



Lesson learned: imprecision and 

uncertainty on VGI  georeference



Disambiguation by exploiting contextual knowledge

Lesson learnt: imprecision and 

uncertainty on VGI georeference



 Phenological stages variability within a field

 Inadequate knowledge of the volunteer

 Limitation of observation means (sight, weather 

conditions, far point of view etc

 Vagueness of BBCH ontology, example : 

 “63 Male: beginning of pollen shedding Female: tips of 

stigmata visible”  and 

 “69 End of flowering: stigmata completely dry”

Lesson learnt: imprecision and 

uncertainty of Volunteer



Opportunity: 

 fuzzy ontologies to create

controlled VGI 

 Possibilistic framework to rank the 

VGI items through level-based

approximate reasoning on a fuzzy

ontology

Conclusion and Ongoing

 Need to represent vagueness of Knowledge and uncertainty of 

Volunteer;

 Need to evaluate VGI quality based on Fitness for use 



Knowledge representation based on a Fuzzy 

Ontology

 Fuzzy Ontologies  (Bobillo F, Straccia U., The fuzzy ontology reasoner fuzzyDL, 

Knowledge-Based Systems 95 (2016) 12–34.)
 Case study example



Knowledge representation based on a Fuzzy 
Ontology

 Meanings of the linguistic values defined by fuzzy sets: Fragrance, 

size, N. of petals, Color,  Growth (Development ) stages; 

 the compatibility of linguistic terms can be computed



VGI creation by exploiting a Fuzzy Ontology

Fragrance : scented, strongly scented , fragrant

N. petals: many , a lot

Color: white, pink

Size: mainly large 

Modern rose =1 min(1,1,1,1)

Garden rose =0.5 min(1,1,1,0.5)

Wild rose      = 0  min(1,0.4,1,0)

 Linguistic Description of observations based on the perceived 

aspect of properties. Uncertainty degrees are automatically 

computed by applying approximate reasoning



Conclusions

We need more general tools to enable VGI creation allowing:

 ingesting a (fuzzy) ontology relevant for the application

 creating observations by multiple selections in  case of 

uncertainty and applying approximate reasoning to derive 

classifications

 exploiting some collaborative approach for disambiguation

 exploiting context information derived by multiple sources
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Thank you for your attention!
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