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Simultaneous Learning of the Meaning of Advice and Game Play
in a Video Game Environment with Advice

«N. Miyao, N. Oka and K.Tanaka (Kyoto Institute of Technology)

Abstract— “The use of multiple dialogue acts” is an understudied area in the study of language evolution.
The purpose of this study is to verify the effectiveness of advising, which consists of multiple dialogue acts,
in a situation where language and action are learned simultaneously, as the first step in a study that aims to
elucidate the language evolution process constructively. In this study, we set up a game learning task with
advice, in which the use of action instruction and evaluation is considered to be advantageous. In this task, a
teacher agent advises a student agent who is learning game operations and word meanings. In this study, we
propose a student model that learns the meaning of two types of advice, action instructions and evaluations,
and uses them for game learning. The student model was implemented using deep reinforcement learning
and used action instructions as a part of the state representation and evaluation as a reward or punishment.
In this study, we used the Atari 2600 Breakout to evaluate the effect of advice on the learning speed of the
game. Experimental results demonstrated that using two types of advice, action instructions and evaluations,

facilitated game learning.
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Fig. 1: Game learning task with advice.
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Fig. 2: Results of Experiment 1. Transitions of the
game score in each condition when the dialogue act is
known.
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