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COOPERATIVE AGENTS
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For each agent 7 in parallel
Compute all equilibria of the game.

Order these equilibria based on a unique ordering scheme.

*
—12

Select the first equilibrium a* = (a*;, a}) in the ordered list.

Choose action a; .
End
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For each agent in parallel

r'={i.

For each role j =1,....n

For each agent 1 =1, ...,
Compute the potential r;; of agent ¢ for role j.

End
Assign role j to agent ¢*
Add * to 1.
End
End

n with ¢ ¢
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For each agent in parallel

Find all f;(a—;,a;) € F that involve a;.

Compute B;(a—_;) = argmax,, > j fila—s, ;)

Compute fryi(a—;) = maxg, ZJ_ FilG g, O).

Remove all fj(a—;,a;) from F and add fi4i(a—;) in F.
End
For each agent i =n,n—1,....,1

Choose a} € B;(a* ;) based on a fixed ordering of actions.
End

End
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CHAPTER 4

Coordination

In this chapter we address the problem of multiagent coordination. We analyze the problem
using the framework of strategic games that we studied in Chapter 3, and we describe several
practical techniques like social conventions, roles, and coordination graphs.

4.1 COORDINATION GAMES

Aswe argued in Chapter 1, decision making in a multiagent system should preferably be carried
out in a decentralized manner for reasons of efficiency and robustness. This additionally requires
developing a coordination mechanism. In the case of collaborative agents, coordination ensures
that the agents do not obstruct each other when taking actions, and that these actions serve
the common goal of the team (for example, two teammate soccer robots must coordinate their
actions when deciding who should go for the ball). Informally, coordination can be regarded
as the process by which the individual decisions of the agents result in good joint decisions for
the group.

Formally, we can model a coordination problem as a coordination game using the tools
of game theory, and solve it according to some solution concept, for instance Nash equilibrium.
We have already seen an example in Fig. 3.2(b) of Chapter 3 of a strategic game where two
cars meet at a crossroad and one driver should cross and the other one should stop. That
game has two Nash equilibria, (Cress, Stop) and (Step, Cross). In the case of » collaborative
agents, all agents in the team share the same payoff function wy(a) = ...
the corresponding coordination game. Figure 4.1 shows an example of a coordination game
(played berween two agents who want to go to the movies together) that also has two Nash
equilibria. Generalizing from these two examples, we can formally define coordination as she

rocess in which a group of agents choose a single Parcto aptimal Nash equilibrium in a game.
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FIGURE 4.1: A coordination game
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