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1 Project Overview & Goal Description

The focus of this project is to acclimate the student in the field of multi-agent reinforce-
ment learning. Reinforcement learning [1] is based on the concept of learning through
the interactions with the environment. An agent takes an action, observes some feed-
back from the environment, and updates his policy so as to maximize some notion of
cumulative reward. The most eminent example of such an algorithm is Q-learning [2]
which solves Bellman’s optimality equation [3] using an iterative approximation pro-
cedure. A detailed taxonomy of multi-agent reinforcement learning algorithms can be
found in [4].

In recent years, reinforcement learning has been reinvigorated through multiple
exciting experimental results (AlphaGo Zero [5], mastering Atari games [6], modeling
social dilemmas for rational agents [7], etc.). This project aims to explore various
multi-agent reinforcement learning techniques and apply them in the pursuit domain.
The pursuit domain is a common benchmark in the multi-agent literature. In the
classical formulation, four predators must capture a moving prey. The prey is captured
if surrounded on all four sides by the predators. Both predators and prey can move in
any of the four directions in a toroidal grid world environment.

2 Project Steps

• Get acquainted with the state-of-the-art reinforcement learning techniques.

• Model the world and define the state representation.

• Implement one or more multi-agent reinforcement learning algorithms, and an
evaluation platform.

• Empirically evaluate the properties of the implemented techniques.

3 Required Skills

Good programming skills are required.
General knowledge of reinforcement learning & neural networks is a big plus.
Being passionate about the topic and good English skills are a must.
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