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Emergence of Purposive and Grounded One-Way Communication
by Reinforcement Learning

«Katsunari Shibata and Kazuki Sasahara (Oita University)

Abstract— Communication is not just the manipulation of words, but needs to decide what is communicated
considering the surrounding situations and to understand the communicated signals considering how to
reflect it on the actions. In this paper, aiming to the emergence of purposive and grounded communication,
communication is seamlessly involved in the entire process consisted of one neural network in each agent,
a transmitter or a receiver, and no special learning for communication but reinforcement learning is used
to train it. A real robot control task was done in which a transmitter agent generates two sounds from

1,785 real camera image signals representing the state of the robot field, and a receiver agent controls the
robot according to the received sounds. After learning, appropriate communication was established to lead
the robot to the goal. It was found that, for the learning, the experience of controlling the robot by the
transmitter is useful, and the correlation between the communication signals and robot motion is important.
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