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ABSTRACT—In this paper, an Evolutionary Q-Learning(EQL) algorithm is proposed, which is based on the modified Q-learning and evolutionary algorithm. The objective of the proposed EQL algorithm is to find a fuzzy logic controller (FLC) when only a binary reinforcement signal is available from un unknown target environment. The proposed EQL algorithm utilizes and evolves a group of FLCs simultaneously to obtain more feasible solution set. By defining Q-values as functional values of states and FLCs, whole FLCs in the group experience Q-learning process together during the same generation. The Q-learning process assists the proposed EQL algorithm in finding better FLCs with good quality consequent parts. At the end of each generation, the best FLC is constructed by the unique elite construction algorithm.

In usual case where evolutionary process, which is basically parallel process, is used with reinforcement learning, multiple instances of target systems are necessary to make the algorithm applied on-line. Otherwise, series experimentation for each individual should be performed in turn with a single target system. However, the proposed EQL algorithm alleviates those necessities and makes it applicable on-line with only a single target system. The feasibility of the proposed EQL algorithm is shown through simulations on the well-known cart-pole balancing problem.
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