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Abstract

In this talk we present design methods for cooperative controllers for distributed systems. The developments
are for general directed graph communication structures, for both continuous-time and discrete-time agent
dynamics. Our objective is to provide local agent feedback design methods that are independent of the graph
topology and so function on a wide range of graph structures. An optimal design method for local feedback
controllers is given that decouples the control design from the graph structural properties. A theory of duality
between controllers and observers on communication graphs is given, including methods for cooperative output
feedback control based on cooperative regulator designs.

In Part 2 of the talk, we discuss graphical games. Standard definitions of Nash equilibrium are not useful for
graphical games since, though in Nash equilibrium, all agents may not achieve synchronization. A strengthened
definition of Interactive Nash equilibrium is given that guarantees that all agents are participants in the same game,
and that all agents achieve synchronization while optimizing their own value functions.
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