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The property of string stability is essential for coordinating platoons of
autonomous (or partly autonomous) vehicles. Indeed, string stability ensures
that disturbances are dampened along the platoon, reducing their impact on the
coordinate and smooth motion of the vehicles. In contrast, the lack of string
stability may result in passenger discomfort, increased fuel consumption, or
even safety risks [1].

Modern control algorithms in platooning employ Cooperative Adaptive Cruise
Control (CACC) strategies to ensure string stability and a suitable platoon
navigation. In CACC, vehicles share key information such as speeds,
accelerations, and positions with other vehicles through wireless channels. Most
of the literature on string stability considers that the communication channels
are ideal or subject to deterministic delays. However, in practical
implementations, the information shared among vehicles is limited by
communication constraints and affected by any potential stochastic issues with
the communication channel, such as stochastic delays, failures or noise. 

Hence, algorithms able to cope with potential random issues are needed for the
effective deployment of CACC into practice. This need has spurred the interest
in studying platoons with stochastic phenomena, including platoons with
communication links over additive noise channels [2], subject to random delays
[3, 4], random data-loss [5,6,7] and even cyber attacks [8,9]. Additionally,
deterministic notions of string stability have had to be extended to concepts that
account for the stochastic nature of these phenomena [2,5]. 

Despite these initial advances, there are several open problems that remain
within the context of platooning. Indeed, the principal researcher of the team in
Chile is currently leading a research project dedicated to explore string stability
in platooning affected by stochastic communication issues [10]. This project
involves researchers from three institutions in Chile, as well as international
collaborators, one of whom is the leader of the host team in France. 

The internship would emphasize the study of string stability of platoons over
fading channels for predecessor-following topologies, which is a less explored
topic. Another emphasis will be the analysis of performance when the size of
the platoon is large. Indeed, the scalability of control methods to large networks
of interconnected dynamical systems is a core theoretical topic of the host Inria
Team DANCE, whose main applications are in the fields of transportation and
human mobility.
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