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Digital twin

▪ Digital model of something, for 

example a human being

▪ Can tell us something about this 

person that we do not see 

immediately

▪ Can relate to scientific knowledge

▪ Is used for forecasting, 

visualisation, diagnosis, advice, 

control
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Data for digital twins

▪ For creating the twin

● Learn from response of the real 

system to external stimuli

● Learning can happen in advance 

or in real time

● Example data: food intake, 

triglyceride and sugar levels, ...

● Twins also use expert 

knowledge!

▪ For feeding the twin

● Adapt twin model or parameter 

values in the model

● Monitor current status of the 

subject and its environment

● Example data: heart beat, blood 

pressure, weight, ... 

● The twin cannot (and should not 

try to) predict everything
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Digital twin for nutritional advice
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What could a digital twin of your field do for you?

Which data or knowledge would it need? 



▪ Internal and external resources

▪ Legacy systems

▪ Data quality (fit-for-use) never perfect

● Different objectives

● Different versions

● ...

Manual selection and combination: laborious, costly and error prone

Data sharing and reuse – a complex process 
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▪ Direct access to primary sources 

▪ Get it right at the source (smart devices)

▪ Access to what is needed for a specific task and user

▪ Machine readable – smart applications

The ideal picture
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How to share information?

▪ Know that a resource exists and where to find it

▪ Being able to access it and read it

▪ Ensure that machines can read it such that they show 

correct behaviour

▪ Ensure that it can be used in multiple contexts
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The FAIR principles
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• Enable sharing information on the web
• Raw data, processed data, algorithms, 

software, documents, ...
• FAIR is not equal to ‘open’
• FAIR can contribute to ‘fair’

But also: link to other datasets



Example: linking food product data
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Linking data points as triples
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• Data are measurements, 

observations, facts, ..., that can be 

structured as triples

• Entities and properties require 

global identifiers

• Numbers, strings remain 

anonymous

Subject Object
Predicate



Play-a-LOD
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Play-a-LOD
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▪ Take nine cards each from the stack

▪ Build as many triples as you can, extending the current graph

▪ Take new cards, until nine

Play-a-LOD

13

is a



Data without meaning is meaningless

14

What is it 
about?

Which 
quantities 
and units?

How has it 
been 

created?

What are 
limitations of 

its use? 
What other 

data is 
needed?



Metadata

▪ Explanation: for proper use

● Observed properties, quantities, units

● Which objects, events or materials are being observed

● External conditions, circumstances

▪ Provenance: for reliability, reproduction, tracing

● ‘Library’ metadata: creator, date, institute, ...

● Acquisition method, experiment, production method, ...
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Metadata – machine readable
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Your metadata
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How do you currently describe your data?



Metadata: use a shared vocabulary or ontology
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Controlled vocabulary (typically for search)
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Ontology
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Cheese

DairyProduct

Milk

FoodItem

Thing String

Energy Quantity

Energy Quantity

Vegetable



Knowledge graph: ontology and data
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BleuDAuvergne

‘Bleu d'Auvergne’
‘Blauwe kaas Auvergne’

Cheese

BleuDesCausses

353 Kcal

Cheese

DairyProduct

Milk



▪ OBO Foundry

▪ Ontobee

▪ The Ontology Lookup Service

▪ Bioportal

▪ Agroportal

Current ontologies and vocabularies
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https://obofoundry.org/
https://ontobee.org/
https://www.ebi.ac.uk/ols/ontologies
https://bioportal.bioontology.org/ontologies
http://agroportal.lirmm.fr/


No pre-set table structure, so easier to add just any other fact; no need to update 
the database design

Table headers are data as well, allowing automatic merging and reasoning without 
human intervention

Combining relational data with semantic wrapper: best of both worlds

Linked data versus relational data
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Local 

Ontology

Merging data sources
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Shared 

Ontology

mapping
mapping

mapping



Merging data sources
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mapping
mapping

mapping



It’s happening already
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Digital twins need linked data and semantics
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