
Underexplored Subspace Mining for 
Sparse-Reward Cooperative Multi-Agent 

Reinforcement Learning



感谢您下载包图网平台上提供的PPT作品，为了您和包图网以及原创作者的利益，请勿复制、传播、销售，否则将承担法律责任！包图网将对作品进行维权，按照传播下载次数进行十倍的索取赔偿！

ibaotu.com PART 02     Methodology

PART 03     Experiments

PART 01     Introduction

PART 04     Conclusion



感谢您下载包图网平台上提供的PPT作品，为了您和包图网以及原创作者的利益，请勿复制、传播、销售，否则将承担法律责任！包图网将对作品进行维权，按照传播下载次数进行十倍的索取赔偿！

ibaotu.com

1. Introduction

One key Problem in MARL

l sparse-reward cooperative MARL: agents are required to cooperate over a long-time horizon to obtain 

a team reward.

Current Solutions

l Using influence among agents as intrinsic rewards

l Using hierarchical control to learn joint exploration

Ø Suffering from exploration in the joint state space

Cooperative target is often related to partial attributes, and this is no need to treat the whole state space

equally. Thus, we encourage agents to do selective exploration, focusing on partial subspace instead of

wasting time on the whole state space. Specially, we encourage agents to focus on the underexplored

subspace, according to the principle of optimism in the face of the uncertainty.
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2. Methodology
Bonus-Based Method
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2. Methodology
USM in Discrete State Space
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2. Methodology
USM in Continuous State Space
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Experiment Setup

3 Experiments
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Main Results

3 Experiments



感谢您下载包图网平台上提供的PPT作品，为了您和包图网以及原创作者的利益，请勿复制、传播、销售，否则将承担法律责任！包图网将对作品进行维权，按照传播下载次数进行十倍的索取赔偿！

ibaotu.com

Visualization

3 Experiments
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3 Experiments
Ablation Studies
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4 Conclusion

A novel type of intrinsic reward that encourages agents to do selective exploration

l alleviating the inefficient exploration problem in large state space

l achieving a significant performance especially in challenging sparse-reward 

cooperative games

Future work
l Apply USM to pixel-input tasks
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