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Motivation and issues

Decision tasks based on the scientific literature in the agri-food sector
(here milk microfiltration) because:

• Key role in the sector (here dairy sector)

• Need to improve prediction of unit operation performances and 
optimize plant design (here microfiltration)

• Existing models only available on restricted operating conditions

Issues

• Scientific data heterogeneously structured, available in textual format

• Data uncertainty due to processes involving biological material

• Data reliability due to the way experiments have been conducted
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Proposal

A Decision Support System (DSS) based on ontology and 
Bayesian networks which deals with the preceeding issues in 
order to:

• structure and integrate heterogeneous experimental data 
sources by using ontologies

• provide open access to annotated data

• assess data source reliability

• learn Bayesian networks using uncertain data taking into
account data reliability
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Decision Support System workflow
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Decision Support System workflow
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Key ideas to integrate data

Representing knowledge using international 
standards to represent ontologies and data 
(semantic web languages as OWL/RDF)

Using an ontological model to provide a reading 
grid for article annotation

Developing end-user oriented Web applications
for ontology and data management based on 
semantic web languages
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naRyQ Termino-Ontological Resource (TOR)
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OWL Relation concept to model unit operation
involved in a bioprocess

https://doi.org/10.15454/5MQMKG 
Milk Microfiltration v1.5
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Key ideas to integrate data

Representing knowledge using international 
standards to represent ontologies and data 
(semantic web languages as OWL/RDF)

Using an ontological model to provide a reading 
grid for article annotation

Developing end-user oriented Web applications
for ontology and data management based on 
semantic web languages
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Relation concept instanciation in @Web import 
template CSV file
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Decision Support System workflow
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Key ideas to assess data source reliability

Defining meta data to evaluate (milk 
microfiltration) data source reliability 

Using a model to merge metadata 
quotations

Developing end-user oriented Web 
applications
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Meta data quotations (milk microfiltration)

See Buche et al. 2021 ( https://doi.org/10.1016/j.dib.2021.107063 ) for a 
complete description of the 8 meta data
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Key ideas to assess data source reliability

Defining meta data to evaluate (milk 
microfiltration) data source reliability 

Using a model to merge metadata 
quotations

Developing end-user oriented Web 
applications
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Model with belief functions

di (#cit vs age) repetitions source type

d1 - No Journal paper [1.40,4.66]

d2 (79,3) Yes Journal paper [4.67,4.97]

d3 - No Technical sheet [1.05,1.40]

• Inputs: metadata associated with the data source and 
expert quotations associated with metadata values  

• Model with belief functions: merging quotations
associated with metadata for a given data source (able to 
model ignorance, identify and manage conflicts)

• Output: estimated reliability 𝐸𝑑𝑖 , 𝐸𝑑𝑖

• Usefulness: ranking of sources based on interval
comparisons



p. 16Titre de la présentation

Date / information / nom de l’auteur
Séminaire Sète
Patrice Buche

Decision Support System workflow
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Decision support using Bayesian network learned
with data

Including data reliability in model’s 
predictive accuracy based on leave-one-out 
cross-validation for 
prediction of Jp given shear stress, VRF 
constraints and the type of membrane used
increases the overall accuracy from 42% to 
70% 
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Conclusion-perspectives

Conclusion

• Proposition of a generic ontological model (and associated 
tool) to guide manual annotation of scientific papers

• Reuse of annotated scientific data available in a SPARQL 
endpoint to learn a BN model for DSS 

• Reliability assessment of data sources enhances model’s 
predictive accuracy 

• Preliminary version of a DSS dedicated to Milk Microfiltration 
taking into account large operating conditions

Perspectives

• Speeding up annotation using NLP guided by ontology (cf
Martin’s speech)

• impacts assessment of process parameters on milk quality 
parameters
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Questions ?
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Key ideas to integrate data

Representing knowledge using international 
standards to represent ontologies and data 
(semantic web languages as OWL/RDF)

Using an ontological model to provide a reading 
grid for article annotation

Developing end-user oriented Web applications
for ontology and data management based on 
semantic web languages
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Relation concept instanciation in @Web web app
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Key ideas to assess data source reliability

Defining meta data to evaluate (milk 
microfiltration) data source reliability 

Using a model to merge metadata 
quotations

Developing end-user oriented Web 
applications
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Data source reliability assessment

Reliability

model


