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No-Limit Hold’em Using Convolutional Neural Networks

Juno Hwang!® ToMoYUKl KANEKO!:P)

Abstract: Poker is a family of card games that has many variants. There have been numerous studies on
Texas Hold’em, one of the most popular of the family. A significant portion of the studies is on finding the
game equilibrium, but there are difficulties in applying this approach directly on to the No-Limit variants
often with considerably greater number of game states. Recently, a Convolutional Neural Network(CNN)
based poker agent that tries to learn the game state as a pattern recognition problem was proposed, and this
paper attempts to apply the methods to the domain of the No-Limit variant. We discuss a poker agent that
studies from hand histories played by a very simple heuristic player initially, and from self-played histories
of CNN-trained models. The self-trained poker models were able to effectively train from, and exploit the

weaknesses of previous generations.
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3.2 Learning to bet
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model Rand Heu CNN1 CNN2 CNN3
Random 0 -6.82 0.78 0.10 -0.58
Heuristic 6.82 0 3.57 3.74 7.86
CNN-1g -0.78  -3.57 0 -0.28 -2.35
CNN-2g -0.10 -3.74 0.28 0 -5.32
CNN-3g 0.58 -7.86 2.35 5.32 0
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