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Fighting game Al with dynamic difficulty adjustment
to make it fun to play against

DENG SHIDA™ TAKESHI ITO™

Abstract: 1t is well known that the opponent's strength is important to maintain the fun in a fighting game. In this study, we try
to develop a fighting game Al that dynamically adjusts the difficulty level to maintain a moderate level of difficulty and fu n.
Previous studies have proposed the use of Monte Carlo Tree Search (MCTS) to adjust the strength, but they have not been able to
achieve sufficient strength. On the other hand, another study have used genetic algorithms in the generation of candidate mov es in
MCTS to streamline the search and achieve strength by focusing only on useful candidates. Here, we construct a prototype system
(TestAl) that connects these two studies. As an evaluation experiment, we compare the performance of this TestAI with a dynam ic
difficulty adjustment system (MCTS_DDA) that uses only MCTS. The results show that the TestAl is able to achieve a sufficient
level of strength for human advanced level players. On the other hand, examination of the win rate suggested that it might win too
much against opponents below the intermediate level. Therefore, we devised a new difficulty adjustment method that also took
into account the hit rate of attacks to bring the win rate closer to 50%.
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Figure 1 Flow in games.
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Table 1 ~ Game results for MCTS_DDA against the 2019
competition Als.
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ReiwaThunder 0.00%
RHEA_PI 0.00% 320
LGIST Bot 0.00%
FalzAl 0.00%
Toothless 0.00% 199
HaibuAl 0.00%
DiceAl 20.00%
[MuryFajarAl 0.00% 97
TOVOR 47.00%
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Table 2 Game results for TestAl against the 2019
competition Als.
e FgHPZE
ReiwaThunder 0.00%
RHEA_PI 0.00% 178
LGIST Bot 2.00%
FalzAl 6.086%
Toothless 10.10% 91
HaibuAl 19.00%
DiceAl 60.20%
Mu&Fa'arAl 96.96% 78
TOVOR 74.00%
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