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The Impact of Attack Priority Playout in Turn-Based Strategy Games

OKUDA MakoTo!® IkEDA KokorLo? HASHIMOTO TSUYOSHI!

Abstract: Al for turn-based strategy games has been studied on the TUBSTAP platform. However, the
strength of the Al has remained at about the same level as that of novice players. One of the reasons for
this is the multiple-move nature of TUBSTAP. Due to the rule of moving multiple pieces in one move, there
are too many legal moves to read deeply. For this reason, Monte Carlo tree search is considered promising
for TUBSTAP, and research has been conducted to reduce the number of nodes by pruning branches and
so on. On the other hand, there is another way to reduce the number of nodes, which is to improve the
playout strategy, but few studies have examined this in TUBSTAP. The conventional playout strategy in
TUBSTAP is to select a piece’s move or attack action with a predetermined probability, but in this paper,
we propose a new strategy to select a piece’s move or attack action with a predetermined probability. In this
paper, we propose a playout strategy that changes this probability to give priority to attacking actions. In a
competitive experiment, the proposed strategy significantly outperformed the conventional strategy on one
map by 87.7 percent, and the proposed strategy was found to be effective. We also investigated the impact
of the proposed strategy in a competitive experiment on several maps.
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Fig. 2 Example of unit action tree
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MO0-A100 0 100 eV
M20-A80 | 20 80 PRB R,
M50-A50 | 20 80 o ORERTIREE
M80-A20 | 80 20 PRBEEL
M100-A0 | 100 0 BEID A

4.3 BEEROEMG

BRERBEGEDRNS. PO HRUADAEBEEZFR T2V
21232720, RFAXA—RFIM-UCTICEHELTHo7-
bOEZDEFHOTWS. MEERITHEBEREHIE L &2
DTETS, DOBRLADIICRTE L5817 2AD
FWVEEE LT, 300 IZHALTWS. ¥/, vy &
TUBSTAP 277 # )V b TEEIITWE~y TOHTH
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Table 3 Win rate when action selection probability is changed

TEIRER% N
Al % BE e M-UCT x5 3 s
MO0-A100 0 100 87.6%
M20-A80 20 80 47.7%
M50-A50 20 80 27 %
MS&0-A20 80 20 12 %
M100-A0 100 0 7.0 %
5. 2ER

5.1 #HIvICHITZIHEEL PO

WERESL PO OB~y 7B 2 EAET 27
B, ERFE M0O-A100 £ M-UCT ¥ DX % EEFEED
<y I TITo%k. KB8ITRT~y e EENEHE - I8
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Fig. 4 Win rate when action selection probability is changed
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Table 4 Win rate of attack priority PO in multiple maps

AT e TOD
R N I I R
e | 141 6 3 | 95.0% 4 2.7%
HEA | % | 115 24 11 | 80.3% 12 8.0%
WA | 256 30 14 | 87.T% 16 5.3%

g | 103 44 3 | 69.7% 71 47.3%
g | Bk | 89 54 7 | 61.7% 64 42.7%
WA 1192 98 10 | 65.7% 135 45.0%

F¥e | 4 67 9 | 52.3% 25 16.7%
JRE | BRI | 128 16 6 | 87.3% 17 11.3%
WA 1202 83 15 | 69.8% 42 14.0%

ey | 76 59 15 | 55.7% 150 100.0%
s | IR | 66 78 6 | 46.0% 149 99.3%
WE | 142 137 21 | 50.8% 299 99.7%

e | 121 13 13 | 86.7% 50 33.3%
Vi B | 69 35 46 | 61.3% 69 46.0%
WA | 190 48 59 | 73.9% 119 39.7%

6. ER
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Fig. 5 Sea Route Map Fig. 6 Wide-area Map
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B2 TOD R BEROMBEEK 9 1RT. MR
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TTOD HENZ WSy THFRERDIEVE, TDLS
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Fig. 9 Correlation between TOD rate and win rate:
Correlation coefficient -0.8914
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