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A Reward Distribution Method Which Enables a Mobile Robot to Reconstruct a
State Space
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Abstract: In this paper, we propose a new learning method for a real mobile robot. Reinforcement
learning can solve problems without human advice. Reinforcement learning must have a discrete state-
space. However, it is difficult to calculate the optimum state-space before learning in the continuous real
space. One of solving methods for optimizing state-space is to reconstruct a more fitting it in the act
of learning. Traditional reinforcement learning can not available to reconstruct a state-space, because
different particle size of state-spaces are irreconcilable spaces each other. To facilitate reconstruction,
we propose a new algorithm, which can recycle past Q-values after reconstructing to a new state-space.
A discount reward distribution with transition time can derive an evaluation function, which dose not
depend on particle size of state-spaces. We show that a mobile robot can learn effectively using a

state-space reconstruction.
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