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Introduction

• RL success in complex domains

•Growing interest in MARL

• RTS games are challenging environments



Problem Setting

•Multiple agents in shared environment

•Observations depend on other agents

•Non-stationary dynamics



Lux AI Environment

• Kaggle competition (Lux AI v2)

• 1 vs 1 game

• Resource gathering & allocation



Lux AI Environment



Challenges

• Entity-based observations

• Variable number of units

•Different action spaces

• Sparse resources

•Non-stationary environment 



Core Approach

• Centralized training

• Single-agent formulation

• Proximal Policy Optimization (PPO)



Observation Design

• 48×48 grid

• 17 feature maps

• Encodes units, factories, resources



Observation Design



Action Space

•MultiDiscrete actions

• Separate for robots and factories

• Invalid action masking



Action Space



Reward Design

• Sparse reward issue

• Reward shaping

• Focus on water production



Reward Design

•Water generation is key

•Dense reward → sparse reward (later)

WaterIce Factory



Self-Play

• Prioritized Fictitious Self-Play

• Play against past versions



Architecture

• Pixel-to-pixel CNN

• ResNet backbone

• Actor-Critic



Architecture



Experiments

• 220M steps

•High computational cost

•High variance results



Experiments



Conclusion

• Centralized approach works

• RTS remains difficult

•Many open challenges
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