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Topic description:

The ANR JUNEAU project, a partnership between the DISP and CRAN laboratories and Saint-Etienne University
Hospital, aims to provide a Digital Twin for Emergency Department (ED) services. In order to improve the
management of such a complex and highly dynamic system and thus improve patient care and treatment, it is
necessary to propose new approaches that are as close as possible to decision-making.

In the current “Industry of the Future” dynamic, the Digital Twin (DT) approach is known to meet the need for
management as close as possible to the system and also to better anticipate behavior through the integration of
simulation and artificial intelligence [4,5]. The objective of the JUNEAU project is to explore this approach for EDs.

In order to ensure consistency between the two physical and digital twins, it is important to extract knowledge
about the dynamics of the underlying organizations. This position explores this dimension.

Suggested work program:

An organization is a group of agents who interact and produce some form of result [1]. Formal organizations—
such as businesses and governments—are generally created for an explicit purpose, even if that purpose is not
necessarily shared by all members of the organization. An entrepreneur who starts a business may do so to
generate personal wealth, but the workers they hire may have very different objectives. This highlights the fact
that overall behavior is the result of each agent's decisions and interactions. The whole is organized to achieve the
desired outcome. The concept of agents, and certainly a scientific approach based on agent-based modeling,
provides a quantifiable and objective view of the organization. In particular, under this formalism, the authors
define a hierarchy of control of the organization by looking at the state of the agents (workers, customers, or
others) and constructing a geometric (sometimes abstract) representation of all these states [2,3]. This is what we
will call the morphological representation of the organization. Then, through expert feedback, we can get an idea
of performance and thus classify organizational morphologies to manage the system. It is also possible to go even
further in organizational performance by having a very precise idea of the space of organizational morphologies
[3] and constructing objective performance functions, thereby optimizing management [1].

Our study context is the pediatric emergency department at Saint Etienne University Hospital, a partner in the
JUNEAU project. How this system is organized and what morphological representation we can propose to see its
evolution over time are questions that need to be addressed carefully. The temporal evolution of morphologies
will constitute trajectories, the evolution of which could give us an even broader idea of the possible organizations
leading to better performance.

The work required will consist first of all in constructing the vector of states of each of the actors (patients, nurses,
doctors, etc.) in the pediatric emergency department and quantifying the possible interactions. Next, a reflection
will be conducted to define the appropriate organizational morphology (and its space) and then observe its
evolution over time in order to determine occurrences (patterns). Tests (agent modeling) may be performed on
systems with fewer agents in order to validate hypotheses and infer performance.
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