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Abstract

In this talk, we focus on Decentralized Cyber-Physical Systems (CPS), where software agents in networked
devices, such as robots, sensors, and autonomous vehicles, coordinate autonomously through wireless
networks without shared memory. These systems are essential for scalable, sustainable designs in large,
complex physical systems with multiple stakeholders. The talk will address how to efficiently coordinate these
systems to balance individual interests and overall

system performance using distributed optimization and multi-agent systems (MAS). We will explore models
and architectures for task allocation, vehicle routing, and emergency evacuation, with a focus on distributed
and decentralized algorithms that solve coordination problems while optimizing both individual and collective
objectives. The goal is to design decision-making systems in which agents act in their own best interest while
adhering to system constraints and fairness criteria, ultimately ensuring globally efficient behaviour.
Additionally, we will discuss how to encourage collaboration without relying on negative reinforcement. Real-
time coordination, based on advances in sensory and communication technologies, will also be highlighted.
Applications include distributed coordination of Emergency Medical Services and evacuation routes for
buildings or cities, as well as the coordination of autonomous mobile robot fleets in an agriculture cooperative.
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