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Description
The proposed project is sponsored by RTE which is the French transmission operator (TSO). The
outcomes of the internship intend to be used as strong insights into the design of modern and smart
electricity transmission networks.
The main tools that will be exploited are learning, dynamical systems, and graph theory. Technically,
the proposed project aims at proposing a framework for modelling and learning the temporal
behavior of large dynamical graphs from real data provided by RTE. We will model dynamical
graphs as discrete dynamical systems where the set of states consists of all possible graph
configurations and transitions between two states occur by adding or removing graph edges. We
will consider the problem of learning a set of transition rules from data representing the evolution of
the graph over a time period. Clearly, this can be seen as a problem of learning a discrete dynamical
system from samples of its behavior [1].
The problem under consideration in the current study presents two challenging specificities:
1. We consider graphs with (tens of) thousands of edges. Thus, the set of graph configurations is
huge. The standard learning algorithm for discrete dynamic system scales badly though several
promising techniques have been proposed to tackle this issue (see e.g., [2,3]). Moreover, in our
setting, the set of states has some underlying structure inherited from the underlying graphs.
This structure can be exploited to split our learning problem into smaller problems of learning
local transition rules, such as those expressed using graph grammars (see e.g. ,[4]).
2. The set of transition rules itself may evolve over a long-time period. Then, one must propose an
adaptive (or online) learning scheme being able to update the learned model at runtime [5].
Finally, the proposed learning approach will be incorporated in a monitoring algorithm for detecting
anomalous behaviours of the dynamic graph (see e.g. [6]).
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