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Abstract

This presentation investigates deep reinforcement learning (DRL) strategies for cooperative and
competitive multi-agent games, using neural networks as high-capacity function approximators
for policies, value functions, and opponent models. Multi-agent environments introduce non-
stationarity, partial observability, and strategic coupling between agents, making classical RL
insufficient. We analyze how neural-network-based architectures—such as centralized critics,
value-decomposition networks, multi-agent policy gradients, and differentiable communication
modules—enable agents to learn robust strategies in cooperative, competitive, and mixed-motive
settings. The study compares learning dynamics, convergence properties, and emergent behaviors
across game types, emphasizing how deep architectures shape coordination, competition, and
equilibrium selection. Applications to benchmark environments (e.g., SMAC, PettingZoo, Hanabi)
illustrate the strengths and limitations of DRL in multi-agent strategic decision-making.
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