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Abstract

In recent years, there have been cases where DQN has been used to perform complex
tasks. In this study, we will create a Blocks game AI using DQN.

The Blokus game used in this experiment is a territory capture game for two players.
A unique feature of Blokus is that players can only place their own blocks so that they
touch the corners of other blocks. DQN is a method that combines Q-learning and neural
networks. By using DQN, it is possible to perform reinforcement learning for games with
a relatively large number of states, such as Blokus, compared to Q-learning.

The AI has two opponents, one that chooses moves at random and one that plays
moves based on basic strategies, with the goal of achieving a win rate of more than 80%
against the former and a win rate of more than 50% against the latter.

In the experiment, we tried to increase the winning rate by adjusting the reward
settings and batch size for DQN. It was observed that the use of DQN increased the
winning rate in matches even with a relatively small number of trials.

The results show a win rate of around 60% against the former and a win rate of over
20% against the latter. Since the target win rate was not achieved, it is desirable to

make improvements that will increase the win rate in the future.
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Figure 2.1 Neuron.
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Figure 2.2 Neural Network.
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Figure 2.3 ReLU.
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Figure 2.4 Backpropagation.
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Figure 2.5 Structure of CNN.
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Figure 2.6 Dropout.
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Table 2.2 One-Hot encoding example.
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O Only the corners meet X The edges are adjacent

e

O The edge of the piece is in X Disconnected
contact with the opponent's piece.
Figure 3.3 Blokus rules.

N

1)5x1 = 5 points (2)5x2 =10 points (3)4x3 =12 points

Figure 3.4 How the score is calculated.
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Figure 3.6 Winrate of batch64.
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Figure 3.7 Score difference of batch64.
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Figure 3.11 Score difference when rewards are changed.
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