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Q-Learning Algorithm Based on Predictive State Representations

LIU Yunlong, LI Renhou, LIU Jianshu

(System Engineering Institute, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: A Q-learning algorithm based on predictive state representations is proposed for solving
the problem of planning under uncertainty. The predictive state representations is combined with
the Q-learning algorithm. The prediction vector of predictive state representations is used as the
state representation of Q-learning algorithms, so that the obtained states have the Markov prop-
erties and satisfy the requirement of reinforcement learning tasks. Then the Q-learning algorithm
is used to find the optimal policy and the problem of planning under uncertainty is solved. Simula-
tion results show that with our algorithm. the number of episodes needed in finding the near-opti-
mal policy of an agent is approximately the same as that of the world states being assumed to be
known.
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