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Introduction 
• A digital twin (DT) is a digital model of an intended or actual real-world physical product, 

system, or process (a physical twin) that serves as a digital counterpart of it for purposes 
such as simulation, integration, testing, monitoring, and maintenance. (Torbjørn et al, 2020) 
(Haag et al, 2018) (Boschert et al, 2016).

• The specific information contained in the digital twins is driven by use cases. The digital 
twin is a logical construct, meaning that the actual data and information may be contained 
in other applications.

• Several  domains :
          

✓   Manufacturing industry
✓   Renewable  energy industry
✓   Urban planning and construction industry
✓   Healthcase industry
✓   Environmental management



Digital twin also has orchestrated 
data flow to improve 
recommendations of digital model 
each time they are applied to 
physical object.
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(Vázquez, F et al; 2024, 27th International Conference on 
Discovery Science 2024. October 14-16, 2024, Pisa, Italy)



Problem statement 

VISUALIZATION 
(layer 1)

DT architecture



Problem statement 

VISUALIZATION 
(layer 1)

Different 
audiences 

Different 
actions 
depending 
on the 
audiences 
goals

Generic 
dashboards 
and static 
charts 

• Take on the 
consideration users 
needs and context.

• Non-expert can not 
understand scientific 
results

• Limit decision-making 
impact 

DT architecture
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Proposal approach

Explore 

Answer 
Questions

Structure 
Answers

Present

Individual 
circle

Interpersonal 
circule

Community 
circle

• User centred workflow built arround a four-phase data storytelling cycle [4,3]

Four phases Three formalisation level



User-System 
Communication 
Workflow for 
Digital Twins
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Why we need ontology?

• It acts as a semantic bridge between the user 
interface and the underlying Digital Twin 
workflow, ensuring coherent interpretation 
and alignment across system components.

• This ontology explicitly models the 
relationships between user intent, workflow 
activities, data, analytical methods, narrative 
patterns, and visualization strategies.

• We will explore the power of ontologies for 
mapping engine.



The ontology
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The ontology

SPARQL Query

DEMO POC   Qualité de l'Air Régionale
  



Future work  
• Ongoing work:  Evaluation of POC resuts 

1.  User group for evaluate the generated stories
2.  Compare results : workflow with ontology and ordinary workflow
3. Enhance the proposition regarding the results

                  

• Short term future work:  
1.  integration to JUNON prototype
2.  Evaluate results 
3. Enhance the proposition regarding results

                  

• Long term future work:  
1.  Try use cases with 2 Digital Twin
2.  How we can use ontology mapping

                  



BRGM JUNON TEAM  
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