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Abstract

Board games have complex rules and many different
states, which usually requires a lot of effort and cost to
build an Al that can play them well, also makes it harder
to test and evaluate the game, and slows down the
development process. Therefore, reducing the time and
effort needed to build an Al is important for efficient game
development. In this paper, focusing on a two-player,
finite, deterministic, perfect-information game, we
propose a method to automatically generate an Al using
only the board representation and the game rules, without
adding game-specific algorithms. By contrast to
AlphaZero, which produces a target by performing Monte
Carlo tree search with many simulations and neural
network inferences for each move, our method generates
many subtrees of the game tree and computes an
evaluation value for each position using retrograde
analysis. We then introduce (1) Geometric Model
Architecture and (2) the ranking order of positions by
pairwise learning. By collecting more targets per move,
our method aims to improve samples efficiently. We
develop our evaluation code for the agent against a rule-
based Al and adapt it to the AlphaZeroGeneral open-
source framework. In our experiments, we measure and
compare the win rates of our agent and
AlphaZeroGeneral.
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