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Abstract:
Reinforcement learning (RL) has undergone unprecedented evolution in the last few
years, managing to surpass the human baseline in several high-profile board and
computer games. Despite these successes, deep neural agents remained absent in
several challenging fields, such as robot soccer, which is a rather complex task involving
simultaneous cooperation and competition between multiple agents. In this paper, we
investigate the feasibility of playing robot soccer via deep reinforcement learning using
an environment of our own making. This environment provides the agent with imperfect
and incomplete observations to simulate the errors of a real vision pipeline. To improve
the agent's performance on this task, an intrinsic reward module is proposed based on
self-supervised learning. Our experiments show that the proposed extension
significantly improves the agent.
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I. Introduction
RoboCup is a major yearly international event aimed at advancing
research in the fields of Artificial Intelligence (AI) and Robotics. The
event provides numerous challenges involving robots performing
specific complex tasks, such as playing soccer, providing home
assistance, or participating in rescue missions. All of these challenges
include several different leagues with different robot hardware
capabilities and slight variations on the task.
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