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Continuous coordination task

1. Furniture Moving for embodied agents



MARL beyond marginal policies

2. Cordial SYNC policies

(prior work) (ours)
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Preview of contributions

1. Furniture Moving task 2. Decentralized MARL
beyond marginal policies
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FurnMove Task

FurnLift Task

Jain* and Weihs* et al. “Two Body Problem: Collaborative Visual Task Completion” in CVPR 2019



FurnMove Task



Centralized MARL




Centralized MARL

Expressive but introduces issues:

Joint policy and model complexity scale exponentially
Require high-bandwidth communication channel
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Decentralized MARL
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Decentralized MARL
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Decentralized MARL

Previous methods: Single marginal policy per agent
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One policy per agent (rank-1)

Central Agent Marginal Agents
Represent and sample from Represent marginal policies
the joint policy and sample independently
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SYNC-Policies

Marginal agents
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SYNC-Policies
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SYNC-Policies

Generate m policies per agent
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SYNC-Policies

Use communication symbols
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SYNC-Policies

Generate mixture weights
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SYNC-Policies

Synchronized sampling
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SYNC-Policies

Select the same policy j across agents
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FurnMove Task



FurnMove Task

Agents must
*  Remain near the TV
*  Move the TV together



FurnMove Task
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FurnMove Task




Action Space
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156/169 =~ 92.3% of action pairs will always fail.



Top-down view

Qualitative runs

Field of view:
Triangles denote field of view & orientation

Trajectories:

* Agent 1 trajectory in red
 Agent 2 trajectory in green
TV trajectory in blue




Marginal Agents

Top-down view Agent 1's
(Not available to agents) view



Cordial SYNC Agents

Top-down view Agent 1's
(Not available to agents) view




Cordial SYNC Agents

Top-down view Agent 1's Agent 2's
(Not available to agents) view view



Reached Target Successfully
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Quantitative results

Cordial SYNC agents trains

central as well as the Central agents
—— SYNC /
—— Marginal e .
9 Generalize well
__ | (with scope for improvement)

Marginal agents train poorly
and worsens without comm.
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Summary



Summary

1. Rank-1 restriction of marginal
agents
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Summary

Mixture-of-Marginals
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Summary

1.

Rank-1 restriction of marginal
agents

Mixture-of-marginals

3. SYNC policies

FurnMove task
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Qualitative results



A Cordial Sync:

Going Beyond Marginal Policies for Multi-Agent Embodied Tasks
https://unnat.github.io/cordial-sync/

Mirrored Gridworld Agents Interpreting Communication
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