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摘要：

Distributed systems of agents linked by communication networks only have access to information from their neighboring agents, yet must achieve global agreement on team activities to be performed cooperatively.  Examples include networked manufacturing systems, wireless sensor networks, networked feedback control systems, and the internet.  Sociobiological groups such as flocks, swarms, and herds have built-in mechanisms for cooperative control wherein each individual is influenced only by its nearest neighbors, yet the group achieves consensus behaviors such as heading alignment, leader following, exploration of the environment, and evasion of predators.  It is known that groups of fireflies and of crickets align their frequencies, neurons in the brain fall into patterns of interacting burst phenomena, and biological groups fall into the circadian rhythm.  It was shown by Charles Darwin that local interactions between population groups over long time scales lead to global results such as the evolution of species.

This talk will review ideas of cooperative control for networked interacting teams.  Included are local voting protocols, second order consensus, synchronization of distributed interacting oscillators.  Local protocols based only on interactions between neighbors lead to global optimal behavior of distributed teams.  Results from graph theory show the importance of the communication structure on the agreement reached by the networked team.  Results from Lyapunov theory show the convergence to consensus values for nonlinear interaction protocols.  

Consensus performance generally depends on the communication graph structure and cannot be independently controlled. This can pose severe limitations on the performance of distributed systems, including slow speeds of consensus and convergence to uncontrollable values.  Some protocols are described which allow a team to reach consensus agreement that is independent of the communication graph structure, and can be effectively controlled by team leaders or cooperative decision makers.
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