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Motivation: Generalization in CMARL is Hard
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➢ Real-world MARL faces task variations across deployments

➢ Policies fail to generalize due to misaligned agent roles

➢ Current methods lack consistent identity alignment



Key Idea: Identity as Context
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➢ So we introduce CAID: Context-Aware IDentity Generation

➢ Dynamically assign unique identities based on context

➢ Enable policy reuse across task variants



CAID Framework Overview

➢Contextual State Encoder

➢Agent Identity Decoder

➢Action Regulator



Contextual State Encoder & Agent Identity Decoder
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➢ Input: Global state and agent observations

➢ Output: Low-dimensional context embedding and ids for agents

Noted: Sampling-based identity assignment avoids collapse



Action Regulator & End-to-End Optimization
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➢ Loss Function:

➢ Straight-Through Gradients

➢ Uses identity to transform Q-values via hypernetwork

➢ Ensures alignment under the IGM principle



Experiment
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Main Results



Visualization
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Thanks for listening!
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