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Reinforcement Learning Based on Stochastic Field Model
—Extended Q-Learning—
Shuichi Enokida Ohashi Takeshi Takaichi Yoshida Toshiaki Ejima
{Kyushu Institute of Technology)

Abstract: Reinforcement learning has been used as a method that makes an autonomous robot to select an
appropriate action in each state through an interaction with an environment. Typically, even if the autonomous
robot has continuous sensor values, sensor space is quantized to reduce learning time. However, the reinforcement
learning algorithms including Q-learning suffer from errors due to state space sampling. To overcome the above, we
propose Extended Q-learning (EQ-learning) based on Q-learning which creates mapping that maps a continuous
sensor space to a descrete action space. Through EQ-learning, action-value function approximation is represented
by a summation of weighted base functions, and the autonomous robot adjusts only weights of base functions by

robot learning. Other parameters are calculated automatically by unification of two similar base functions.
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