Data-driven multi-agent RL

Problem definition for “offline MARL and offline-to-online MARL”

Objective: extract a set of policies to maximize team
reward while staying close to data distribution
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Challenge: accumulation of small individual deviations can
cause critical out-of-distribution for the entire team

Prior connection

Tradeoff between coordinating performance and cost

The simplest method: extension of offline RL
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The recent method: diffusion modeling
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Can’'t we adopt flow matching?
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Questions are here: how to
I. maintain decentralized manner in deployment?
2. maximize return/value function in terms of global level?
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MAC-Flow alleviates performance-efficiency tradeoff

In offline MARL, achieving a 14.5x speedup

MAC-Flow
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MAC-Flow: First expressiveness, then efficiency

policy level expressiveness
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Joint flow policy extraction

flow distillation
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Joint flow policy
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One-step individual policy

Flow policy factorization with Q maximization

Individual-global-max principle Property of MAC-Flow
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Experimental results

Offline MARL across continuous and discrete action space
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Ablation studies
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MPE (Scenario: Spread. Dataset: Medium.)
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Distillation with RL objectives and IGM-based critics are the
core drivers of MAC-Flow's performance and stability



