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Digital twins
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Digital “X”

Kritzinger et al., 2018

Verdouw et al., 2021
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Digitalization and digital transformation
Industry 4.0 and 5.0
I5.0 complements the existing I4.0
approach by specifically putting research
and innovation at the service of the
transition to a sustainable, human-
centric and resilient European industry

Nominal GDP driven by digitally transformed and other 
enterprises worldwide from 2018 to 2023

https://www.statista.com/statistics/1134766/nominal-gdp-
driven-by-digitally-transformed-enterprises/
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Digital twins
for cyber-biophysical systems
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Controlled Environment 
Agriculture (CEA)
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The challenge of CEA: control is hard

…starting two months from now
Each bush must produce 50 grams of          per week

Maximize crop-to-energy ratio
Reduce waste
…
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Expressing expert processes
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DT4CBPS: Conceptual framework and requirements
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Negri, E., Fumagalli, L., Cimino, C. and Macchi, M. 
FMU-supported simulation for CPS digital twin. 
Procedia manufacturing: 28, pp.201-206, 2019.
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https://mydigitalpublication.com/publication
/?m=1281&i=805712&p=22&ver=html5

https://nouvelles.umontreal.ca/en/article/2022/03/16/ai-on-
the-farm-a-new-path-to-food-self-sufficiency/ 

https://lactualite.com/techno/des-algorithmes-
pour-transformer-lagriculture-hivernale/ 

https://mydigitalpublication.com/publication/?m=1281&i=805712&p=22&ver=html5
https://mydigitalpublication.com/publication/?m=1281&i=805712&p=22&ver=html5
https://nouvelles.umontreal.ca/en/article/2022/03/16/ai-on-the-farm-a-new-path-to-food-self-sufficiency/
https://nouvelles.umontreal.ca/en/article/2022/03/16/ai-on-the-farm-a-new-path-to-food-self-sufficiency/
https://lactualite.com/techno/des-algorithmes-pour-transformer-lagriculture-hivernale/
https://lactualite.com/techno/des-algorithmes-pour-transformer-lagriculture-hivernale/
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