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Fuzzy Based Selection Technique for Character Action
Game Balancing
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Abstract

In the game balancing, it is so difficult to choose suitable arms among various actions, or arms and to
accurately calculate to which level we adjust the balance. The fuzzy method can be properly used in a
particular environment which cannot be correctly processed in mathematics or in lessening the
time-consuming problems during the accurate number crunching. Because a variety of actions, relations
with opponents, previous battle experiences etc. are not easy to be reflected in every occasion, the fuzzy
method could be useful in these cases. When the balancing is needed, the data which have been played to
that point are processed by the fuzzy function and calculated to adapt intensity to each action. The ability
of characters is regulated in this process. To demonstrate the efficiency of this method, I would like to
make clear the excellence of fuzzy method through the following five experiments: a case with invariable
ability adjustment, a case adjusted by a randomly chosen action, a case with the strongest weapon
selection, a case with the weakest weapon selection and a case with the fuzzy method application.
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Table 1. Action Fuzzy Set

HMFE HxEEH (%)

very strong 70~ 100
strong 50 ~ 80
normal 30 ~ 60
weak 10 ~ 40

very weak 0~20

A AQeIAE Aekao
g Bk olel A AY AAE BN BUE ALga)
A ke 9pilo] WA 4 = glow] A4l BAYE 2 v of
% Ghe ARG e 283 5 J=s 240 P2

]

;L r

3:0



Game Balancing®lA Fuzzyg ©]£

B2 78 34 ox| &g
Table 2. Efficiency Fuzzy Set

REIAHYEE TR[E g

very good 0.8~ 1.0
good 0.7 ~ 0.85
SO SO 0.6 ~0.75
poor 0.5 ~ 0.65

very poor 0~ 055
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Table 3. Balancing Fuzzy Set

el w12 H3d=

Esbs L Tx|EE
very much 0.80~0
much 076 ~0.850
normal 0.60 ~ 0.750
little 050 ~0.650
very little 0 ~ 0.550
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Table 4. Rule Table for Balancing
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Table 5. Experimental Methods
b H[EE (%)
Non_Balan Txs| ole He
ce
Random Qlolo| oM SIS Medsiol =EISH H9
All_Action UM MAIE mES B
Strong | 7FE 225t DRI TRl Mg MEdsio] RS AR
Weakr TfEk ofst S MEiSo] ZRES A
Fuzzy HAPHES XSsio] =HS 49
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good e S0 so s poor Table 6. Experimental Result of Avg
very very much | normal little very & =
. =] y I
strong | much little el B4 Ho| BF(100871%)
. very very Non_Balance 59.99
strong much | normal little ) )
little little
Random 41.04
normal | normal | little very very very
little little little All_Action 45.91
) ver ver ve ver:
weak little ) v . v ) v ) M Strong 37.63
little little little little
\Weakr 54.24
very weak very very very very very
little little little little little Fuzzy 57.49
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Table 7. Experimental Resul of Win Rate

i o™ | & = SE(%)
Non Balance | 10,000 | 763 | 9237 7.63
Random 10,000 | 4031 | 5969 40.31
All_Action 10,000 | 8662 | 1338 86.62
Strong 10,000 | 3718 | 6282 37.18
Weakr 10,000 | 1083 | 8917 10.83
Fuzzy 10,000 | 995 | 9005 9.95
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Table 8. Experimental Result of Run

BNaTaanc Rarr;do Apc‘:ltlﬂ) St;on Weak | Fuzzy
e n

ZuZnNa) | 59.98 | 41.03 |45.90 | 37.62 |54.23 | 57.49
AL~ ( Z4EZk | 4336 | 5228 | 4841 | 5339 | 4710 | 4500
Aol )= 24xzk | 5664 | 4772 | 5159 | 4661 | 5290 | 5491
Al #olx | 10000 | 10000 |10000|10000|10000{10000
Bio| 4+ | 2003 | 2862 | 2161 | 2727 | 2579 | 2217
z -59.24 | -42.66 52'7 42'2 42'2 522
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Table 9. Experimental Result of Friedman

Test
N 10000
R = 5694.59
PN 5
AL RS .000

a Friedman Z&

Friedman A%< 749 E5UAKRIe] tigk ANOVA
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Table 10. Experimental Result Avg and Win Rate

i it HS(%) SEHS(%)
Non_Balance 0 0
Random 31.6 32.7
All_Action 235 79.0
Strong 37.3 20.6
Weakr 9.6 3.2
Fuzzy 4.2 23
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Fig 2. Relationship with Average and Win Rate
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