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Concrete mixer
Probabilis	c Update Scheduling for 

Digital Twins: A Semi-Markov 

Approach, Andersen et al.

Robot arm
A Digital Shadow for Accurate Robot 

Mo	on Control: Integra	ng Data with 

Fric	on Models, Heitho& et al.

What does your Digital Twin (DT) do?

Our goal: to help prac))oners easily and systema�cally 
report their DT’s capabili)es with the DTInsight tool
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Research Ques�ons

(1) How to make DT repor)ng more formal & systema�c?

(2) How to easily explain a DT to di7erent stakeholders?

(3) How to provide con�nuous reports of evolving DTs?
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(1) Explicit
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(1) Explicit (2) Interac�ve
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(1) Explicit (2) Interac�ve (3) Con�nuous 
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(1) Explicit representa)on

21 characteris�cs 
to describe a DT

● C1. System under study

● C2. Physical ac)ng components

● …

● C21. Security and safety considera)ons

OML vocabulary (concepts) OML descrip)on (instances)

in Ontology Modeling Language
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Physical Twin (le? part): 

Operator, Machine, System 

Environment, System, and 

Sensors/Data Transmission

Digital Twin (right part): 

Models/Data, Enablers, and Services

(2) Interac�ve DT Conceptual Architecture Visualiza)on

DT constella�on for repor)ng both structure and behaviour
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● Viz built in open-source game 
engine (Godot)

(2) Interac�ve DT Conceptual Architecture Visualiza)on

● Uses SPARQL queries to fetch the 

DT characteris)cs

● Example constella)on is of the 

incubator DT

Feng H et al. “The incubator case study for 

digital twin engineering”, arXiv:2102.10390
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● Three main capabili)es:

(2) Interac�ve DT Conceptual Architecture Visualiza)on

Interac)ve monitoring with                       message broker

Goal: Rela)ng DT structure 

and behaviour

○ Visualize real-�me sensor data 

(graphs or 3D)

○ Hover to explore data ?ows 

between DT components

○ View DT component scripts
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● Con�nually generated by a CI/CD pipeline to 

generate a repor)ng page website

(3) Continuous Integration 

into a live reporting page

(C6) DT services: safe_adaptation, real_time_viz_service, 

anomaly_detector, policy_optimization, 

heater_state_estimation_service, what_if_sim

(C20) Standardization: Communication is carried out using 

AMQP standard via RabbitMQ. Behavioral models have been 

produced following the FMI standard version 2.

hHps://oakeslabmtl.github.io/DTDF/

● When the ontology represen)ng the system 

changes, the repor�ng page is re-generated

9/11

https://oakeslabmtl.github.io/DTDF/


Demo

h@ps://www.youtube.com/watch?v=CD0pdK-eGXY
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