ODS 2023 — Book of Abstracts
70
Capitolo secondo

69
Ottimizzazione Multidimensionale non vincolata


A consensus algorithm for decentralised real-time railway traffic management
Leo D’Amato – leo.damato@polito.it

Institute of Cognitive Sciences and Technologies, CNR, Via San Martino della Battaglia 44, 00185 Rome, Italy and 
Politecnico di Torino, DAUIN, Department of Control and Computer Engineering, Corso Castelfidardo, 34/d, 10138 Turin, Italy.
Vito Trianni – vito.trianni@istc.cnr.it 
Institute of Cognitive Sciences and Technologies, CNR, Via San Martino della Battaglia 44, 00185 Rome, Italy
Paola Pellegrini – paola.pellegrini@univ-eiffel.fr 
Univ Gustave Eiffel, COSYS-ESTAS, F-59650 Villeneuve d’Ascq, France
The real-time Railway Traffic Management Problem (rtRTMP) involves the efficient management of train movements while minimising the propagation of delay caused by unexpected events. 

In contrast with most of the optimization algorithms available in the literature [1], the SORTEDMOBILITY project [2] proposes a decentralised approach in which trains are intelligent agents able to self-organise by means of a consensus process. This is an iterative procedure through which the agents progressively converge to an agreement on the best traffic management strategy without any central control.

In this work, we describe and assess the algorithm at the core of SORTEDMOBILITY that we have designed being inspired by the literature on consensus processes in multi-agent systems [3-4].

In the proposed approach, each agent formulates hypotheses (HPs) of traffic evolution and assigns them a utility value. The HPs formulated by two distinct agents can be compatible or not. Our algorithm starts with the agents selecting their HP with the highest utility. At each iteration, agents can decide either to retain their current HP or to switch to another one in their set. They aim to select the HP with the highest utility while being compatible with the HPs currently selected by all neighbours. When this compatibility is achieved by all the agents or a maximum number of iterations is reached, the algorithm stops. The achievement of consensus corresponds to a solution of the rtRTMP, as the HPs represent actionable plans to solve traffic perturbations.

To evaluate the performance of the consensus algorithm, we run experiments on a large dataset describing abstract rtRTMP instances. We compare the consensus solutions against the optimal ones, computed through a centralised approach based on linear integer programming. Consensus converges to the optimum in about 80% of the cases and to a near-optimum aroud 18% of the times, proving it can deal with complex—although abstract—rtRTMP instances.
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