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Multi-Agent Communication

• Prior work on learning multi-agent communication: 
• Learning Multi-agent Communication with Backpropagation. Sukhbaatar et al., 2016 

• Learning to Communicate with Deep Multi-Agent Reinforcement Learning. Foerster et al., 2016. 

• Learning When to Communicate at Scale in Multi-Agent Cooperative and Competitive Tasks.  
Singh et al., 2019.
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• Agents broadcasting messages to other agents.
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Targeted Multi-Agent Communication

• But for complex collaboration strategies to emerge among agents with 
different roles and goals, targeted communication is important. 

• i.e. being able to direct certain messages to specific recipients. 

• We introduce TarMAC, a multi-agent reinforcement learning architecture enabling 
targeted, multi-round communication learnt through backpropagation.
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How does targeting work?

• Operationalized as soft attention 
• differentiable 
• interpretable  

• Agents encode recipient properties  
in “query” vectors 
• e.g. “cars traveling on the west to 

east road”
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• Decentralized actors  

• Centralized critic  
(Lowe et al., 2017)  

• Targeted continuous 
communication
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Results: SHAPES
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Benefits of communication and attention  
increase with task complexity.



Results: Traffic Junction
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When combined with prior approaches for competitive environments, 
TarMAC leads to better sample efficiencies

No. of steps taken by predators to reach prey as training progresses.
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Summary

• We introduced TarMAC, a simple architecture that allows for  
targeted multi-agent communication.  

• Targeting is learnt via sender-receiver soft attention.  

• Evaluation on multiple environments shows that TarMAC leads to  
intuitive communication attention and better performance.  

• For more details, come to our poster 
• Pacific Ballroom #57 (06:30 PM to 09:00 PM)


