


1/27Credit: Fur Family



2/27

Logistics Warehouse automation Transportation Agriculture

Mining SpaceSurveillance Military



Action

Perception

3/27

Decision



4/27

Complex
environment

Large
team size



5/27



6/27

…



7/27

Joint state and action



Challenges
 N coupled optimizations Complex information structure 8/27
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In general, NEXP!
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Zero-sum Mean-Field Team Games
- Large-population
- Generalization of zero-sum games
- Mixed collaborative-competitive setting

Overview of Results

 Identical Team Strategy Approximation
 Equivalent Two-Player Game
 𝜖-optimal performance

=> Scalable MARL algorithm: MF-MAPPO



 Key Intuition:
Large population + homogeneous agents
=> Approximate system behaviors by agent distributions

 Mean-field: fraction of agents on each state

 Weak coupling through state distribution

 Two major fields of research:
- MFG: Selfish agents

- MFC/MFT: Collaborative agents

 Mean-Field Equilibrium considers single-agent unilateral deviation

Mean-Field Literature
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 Mixed collaborative and competitive setting:
- Team level: competitive
- Within each team: collaborative

 Optimization Objective
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team strategy

Mean field

Key Challenges
 Team-level Deviation Non-identical strategies
> Complexity scales exponentially with the number of agents
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