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Abstract

In recent years, active development using Deep Learning technology has been pro-
cessing. This technology can solve more complex problems than conventional machine
learning, applied to a wide range of fields. In recent years, In this field, artificial intel-
ligence has been developed to play called “Perfect Information Game”, such as Shogi
and Go, players can observe all information in these games. As for Go and Shogi, it
can be said that artificial intelligence has surpassed humans, as artificial intelligence
has defeated their respective professionals. However, the same cannot be said for games
that are “Imperfect Information Game” like mahjong or poker, and research is being
done every day.

This group will develop “Agent” (Refers to an artificial intelligence player in a were-
wolf game) with different methods than conventional agents in one of the “Imperfect
Information Game”, the Werewolf Game. In addition, the goal is to bring the agent’s ca-
pabilities to bear in competitions organized by “Artificial Intelligence based Werewolf”,
a research organization. conventional models are predominantly machine learning for
position estimation and rule-based for action selection. On the other hand, our group
plans to develop an unique agent, unlike that.

In the first semester, we built a development environment, shared knowledge, decided
on a policy for agents to be created and examined the machine learning model to be
used. As a policy, we planned to adopt neural networks as a model for machine learning
and use this technology for everything from role position estimation to action selection.

In the second semester, we adopted neural networks for the machine learning model
and constructed the “Werewolf Estimation Model” that predicts the combination of
werewolves using various information obtained from log data. On the other hand, we
adopted Deep Q-Network (DQN), a type of reinforcement learning, for the “Action
Decision Model”, and developed an agent that selects the best action depending on the
situation.

Firstly, we analyzed the log data of past competitions and extracted the data to be
used for werewolves estimation. Using the 304-dimensional data obtained from log data
as features, we constructed the “Werewolf Estimation Model” using neural networks by
Keras, a machine learning library in Python environment. As a result, we succeeded
in constructing a model that can estimate the correct combination of werewolves with
about 63%.

Next, using the same features and the results of the “Werewolf Estimation Model”,
we built the “Action Decision Model” by DQN. Specifically, we set positive rewards to
actions that would work in favor of our player’s team and negative rewards to actions
that would work against one in a werewolf game, and trained the model to select the
action that maximized the rewards.

Using these two models, we have developed the agent “FUN Wolf” that can esti-
mate werewolves and make action decisions. The winning rate was 43.3%, and further
improvement of accuracy is expected.
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