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Abstract

A game is comprised of various fun elements such as graphic, story and the degree of difficulty.
Specifically, the element of the game is of different level between the game beginners and the skilled
players. In this study, we propose an algorithm for adjusting the degree of difficulty based on the player
(user) using the Genetic Algorithm based on a theory of Darwin's survival and the FuSM which is a
combination of Fuzzy Algorithm and FSM. The utilization of the Genetic Algorithm based on the results of
the player is an algorithm for adjusting the dynamic degree of difficulty in real time. As a result, the
proposed algorithm enhances the immersion of a player.
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2.1. FuSM(Fuzzy State Machine)
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[Fig. 1] The example of Fuzzy Algorithm COLD, WORM, HOT
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[Fig. 2] Concept of Genetic Algorithm Selection, Crossover, Mutation
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[Table 1] Behavior pattern of @ to evolve by each Round by Genetic Algorithm
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[Fig. 7] Enemyl-3 death, Enemy4 battle, Enemy5 boundaries conditions, strength 39%
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EnemyS ZA&E, X2 39%

1Set 2Set 3Set
1Round DAA CAB CAB
2Round DBA BBD DBA
3Round BAC DAB CBA
4Round BAD DDA CCA
5Round ACD DAD AAD
6Round ABD AAD AAD
7Round AAD AAD AAD
[E 2] 2t Round7} 2% [ff Player®| Y2 H2H%
[Table 2] Player's strength each Round end
1Set 2Set 3Set
Hg HO | H8 3@ | M8 HD | Mg 30 | H8 D | X8 30
1Round 42% 42% 61% 60% 47% 47%
2Round 42% 30% 60% 45% 47% 45%
3Round 43% 27% 60% 42% 47% 43%
4Round 42% 25% 60% 37% 47% 29%
5Round 42% 22% 60% 33% 47% 20%
6Round 43% 18% 61% 24% 47% 19%
7Round 42% 16% 60% 23% 47% 20%
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[Table 3] The total time for each Round with different monsters attacked

user based on Genetic Algorithm

1Set 2Set 3Set
Mg HD | 830 | M8 MO | N8 3O | HEHD | HE 30
1Round 54s 54s 4.1s 4.1 5.2s 5.2s
2Round 54s 6.0s 4.1s 53s 52s 5.3s
3Round 54s 6.2s 4.1s 54s 52s 54s
4Round 54s 6.3s 4.1s 5.7s 5.2s 6.2s
5Round 54s 6.4s 4.1s 5.9s 52s 6.5s
6Round 5.4s 6.6s 4.1s 6.4s 5.2s 6.5s
7Round S5.1s 6.8s 4.1s 6.4s 5.2s 6.5s
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