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Generation of Difficult Geister Puzzle Instances

TAKEFUMI ISHIT''* NAOTO KAWAKAMI !
TSUYOSHI HASHIMOTO™>* KOKOLO IKEDA'!*

Abstract: "Geister" is a two-player, zero-sum, deterministic but imperfect information board game. Each player plays using 4
blue and 4 red pieces, and the colors are hidden from the opponent player. "Geister puzzle" is a miniature problem of Geister as
chess mating problem is to chess, where there is a way the player can win if no mistake was made. In the previous paper, we
proposed a way to generate Geister puzzle instances. But the employed method was slow, so the maximum number of moves to
win an instance was only 11. In this paper, we improved the generation method by using df-pn, and the maximum number of
winning moves was increased to 19. In addition, we proposed a reverse generation method to improve the generation efficiency.
Further, we tried supervised learning for making a prediction model of interestingness/difficulty of instances. The training data
were collected from experiments using human subjects. We successfully trained models which can predict
interestingness/difficulty, where the root mean squared errors were around 0.5-0.6.
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Fig.1 Example of Geister’s puzzle
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Table 1. Computation cost of solving problems

FRE R [ms]
MiEl | [Mi&E2 | [MRE3
apf 3452 127098 | 333467
df-pn 90 503 467
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19 4 20 0.2
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Fig.3 Tool used for experiments using subjects
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Table 4. Numbers of evaluated instances
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difficulty (Y-axis)
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Fig.10 An instance constructed by two sub-problems
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