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As control engineers, modelling is a fundamental part of our job. But do we know exactly what modelling
means? In particular, when designing a controller on a computerized digital twin of a real system, how can we
formally guarantee properties of the actual system, based on the behavior of the controlled digital twin?
Symbolic control and formal methods constitutes a subfield of control Engineering, with a strong influence
from Theoretical Computer Science. In this community, people strive to build models that are *formally*
equivalent to the system they want to control, so that any desired property of the latter can be guaranteed by
proving that the model satisfies it. It is thus natural that rigorous definitions of a model have emerged in that
community. These definitions are better stated in terms of abstract ‘simulation relations’ , that must hold
between a system and its model. Surprisingly, more than one definitions coexist, and different authors use
different simulation relations. In this talk, I’ |l first survey classical and recent results in symbolic control, with
an emphasis on the notion of simulation relation. I’ 1l show that simulation relations can be classified and
defined in a ‘do it yourself’ fashion, as a function of the controller architecture that one requires for the final
solution. As a by-product, | will present new simulation relations, that are useful for leveraging modern
optimization-based tools from control theory, or that enable a data-driven approach.
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