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Decision Making based on the Generation of Possible Positions in an
Imperfect-Information Game — A case study using the Battleship Game

Makoto Sakuta* Hiroyuki Iida™

*Fukucka Institute of Technology
** Japan Advanced Institute of Science and Technology

Abstract: A battleship game that uses 10x10 boards and five ships of the sizes from 2 to 5 has been chosen as a target domain for a
representative testbed of the poputar board games with imperfect information, The effective attacking strategies have been investigated with
the random placement strategy of ship positions and directions. As to the uniform atlacking strategies for a whole board, the checkerboard
strategy has shown the high performance. The strategies based on the generation of possible positions, which are derived from the methods
developed in the perfect-information games, have been proposed and examined. They have tuned out superior to the simple checkerboard
strategy. Among of all, a strategy, which is based on the checkerboard strategy and selects a square such that the number of possible positions
is minimized when the attack is assumed to be missed, has shown the highest cost-performance. The accuracy of the atlacks has turned out to
get better as the generation of possible positions is performed earlier.
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« 3: 72 F A L USRS SV R (100,000 &— A)

firstp  secondp winrf winrs hitrf hitrs seconds
R R 5231(31) 47.69(31) | 20.796(29) 20.619(29) 86
RNB RNB 51.02(31)  48.98(31) | 31.405(41) 31.489(42) | - 28
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KCB RNB 57.57(31) 42.43(31) | 33.669(43) 31.649(43) 28
CB  KCB 62.82(30)  37.18(30) | 36.640(46)  34.840(45) 26
RNB KCB 444331)  55.57(31) | 31.586(42) 33.817(43) 28
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2% 4: IR Z BB < BORRMSRG R (100,000 7' 1)

firstp secondp winrf winrs hitrf hitrs seconds
MP70 MP70 51.65(31) 48.35(31) | 38.156(47) 38.242(48) 1159
MP70 CB 56.71(31) 43.29(31) | 38.016(47) 36.900(47) 614
CB MP70 46.40(31)  53.60(31) | 36.838(47) 38.130(47) 595
KMP70 KMP70 51.30(31) 48.70(31) | 37.508(47) 37.630(47) 2670
KMP70 MP70 48.77(31)  51.23(31) | 37.597(47) 3R.144(47) 1919
KMP70 CB 53.64(31) 46.36(31) | 37.457(47) 36.827(47) 1398
MP70 KMP70 54.36(31) 45.65(31) | 38.099(47)y 37.735(47) 1891
CB KMP70 49.56(31)  50.44(31) | 36.842(46) 37.598(47) 1309

1A2 870 LAZ8.70 | 51.76(31) 4824(31) | 38.152(47) 38240(48) | 8337
LA2.8.70 KMP70 | 54.26(31) 45.74(31) | 38.090(47) 37.725(47) | 5553

LA2.8.70 MP70 51.70(31) 4830(31) | 38.147(47) 38.245(48) | 4740
LA2.8.70 CB 56.56(31) 43.44(31) | 38.007(47) 36.923(47) | 4234
KMP70  LA2.8.70 | 48.74(31) 51.26(31) | 37.629(47) 38.195(47) | 5425
MP70 LA28.70 | 51.54(31) 48.46(31) | 38.120(47) 38.230(47) | 4776
CB LA2.8.70 | 46.0931) 53.91(31) | 36.811(47) 38.129(47) | 4246
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