
Project Objectives
Cooperative multi-agent reinforcement learning (MARL) demands that multiple agents work together
towards a common goal. Agents in these tasks often select and complete actions at different times
and require asynchronous action execution. However, current methods have actions modeled as
primitive operations and synchronized action execution. Hence, this project aims to explore
hierarchical reinforcement learning (HRL) methods such as the options framework to achieve
temporal abstraction of actions. A novel algorithm named COMA-OC is proposed to train the
decentralized agents in StarCraft II’s micromanagement scenarios against an enemy army.
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COMA-OC Architecture Evaluation Environment
COMA-OC is evaluated in StarCraft II where
2 armies battle each other in a scenario.

Results

Hierarchical Multi-Agent 
Reinforcement Learning with Options

COMA-OC Pseudocode

Conclusion and Future Work
Results showed that learning options leads to
significant improvements in performance in
various scenarios as compared to the
baseline method. One possible improvement
is to incorporate communication tools
between agents to enhance cooperation.
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