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Abstract

Board games are used as a test ground for
reinforcement learning Al agents because of their
expressiveness of real issues, abstract goals, and complex
rules. Reinforcement learning is weak at some board
games with imperfect information and delayed rewards,
e.g., Ticket to Ride (T2R). Although previous work solved
some of the weaknesses, it treated only 1-vs-1 situations.
In T2R played by more than two agents, it is important
how much resources consume rewards that other agents
can rob. Rewards of this type are difficult for
reinforcement learning because it can only get rewards
after its action, not in the enemies’ turns. This paper
treats such rewards by making reinforcement learning
agents get variable rewards when agents get robbable
rewards. More concretely, a reward is changed by the
rate of progression of a game, the percentage meaning
whether an agent can hold a robbable reward at the end
of the game, or both. In addition, this paper modifies the
custom map that the previous work adapted. It also
verifies win rates without robbable rewards, and resource
losses of the agents that get simple rewards and the agents
that get variable rewards in round robin tournaments in
the modified map.
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