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For my project in AI, I decided to research the field of Bayesian probability networks (also known as belief nets) and attempt to apply this technology to the domain of game playing, specifically card games where

1) the game odds are zero-sum

2) game factors are probabilistic

3) players have imperfect information (hidden game state)
4) time-dependent observations can be made

5) the game can be tested electronically

A game which fits all these criteria is Texas Hold’em. The goal of the project is then to develop techniques to adapt a Bayesian network to be able to play poker against real or artificial players under normal conditions. Because poker contains some basic probability information (pot odds, card counting, etc.), this additional information is provided externally as inputs to “evidence” nodes.

As part of a previous, unrelated project, I already have written a body of code which interacts automatically with online poker rooms (a poker bot). What this program lacks is a good AI (it is currently script-based).

The topic selection is very relevant to modern problems in artificial intelligence. Online poker is an incredibly popular game and the use of poker bots online has seen dramatic increase. In addition, belief nets are not significantly widespread, although their use in a variety of fields is increasing. A solid example of Bayesian probability as part of a poker-playing AI would greatly inform their use in game playing in general.

The goal of my project will be to construct a working poker-bot using a belief net. It will be determined in further research whether this net should be trained by some method, or initialized with “guessed” values, and what evaluation algorithm(s) are appropriate to this application. The program should be able to be demonstrated in class or on a public website. The language for this project will be Java (partly, since the existing code is in Java). A paper outlining the methods used and the theory involved will also be presented.
