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Application of Deep Q Network in Werewolf Game Agents

TIANHE WANGH®  ToMOYUKI KANEKO?3:P)

Abstract: Werewolf, also known as Mafia, is a kind of game with imperfect information. Werewolf game
agents must cope with two kinds of problems, “decision on who to trust or to kill” , and “decision on infor-
mation exchange” . In this paper, we focus on the first problem. In the first problem, players decide to select
a target to trust or to kill. We consider werewolf game as a Markov decision process and propose a method
to use techniques in deep Q network to build werewolf agents. We proposed new representation of states and
actions based on existing agents trained by Q learning method. Our proposed agents were compared with
existing agents trained by Q learning method and with existing agents submitted to the AIWolf Contest, the
most famous werewolf game agents contest in Japan.

In our experiment, we evaluate our agent with Q network of 393 neurons (Q network with most neurons
in werewolf agents until we write this paper) after learning for 500000 games. Experimental results showed
that, when agents learned and played with same group of players, our proposed agents have better player
performances than existing agents trained by Q learning method and a part of agents submitted to the
AIWolf Contest. We obtained promising results by using reinforcement learning method to solve “decision
on who to trust or to kill” problem without using heuristic methods.
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