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中文摘要:

      贝叶斯Q学习方法使用概率分布来描述Q值的不确定性，并结合Q值分布来选择动作，以达到探索与利用的平衡。然而贝叶斯Q学习存在着收敛速度慢且收敛精度低的问题。针对上述

问题，提出一种基于优先级扫描Dyna结构的贝叶斯Q学习方法—Dyna-PS-BayesQL。该方法主要分为2部分：在学习部分，对环境的状态迁移函数及奖赏函数建模，并使用贝叶斯Q学习
更新动作值函数的参数；在规划部分，基于建立的模型，使用优先级扫描方法和动态规划方法对动作值函数进行规划更新，以提高对历史经验信息的利用，从而提升方法收敛速度及收

敛精度。将Dyna-PS-BayesQL应用于链问题和迷宫导航问题，实验结果表明，该方法能较好地平衡探索与利用，且具有较优的收敛速度及收敛精度。

英文摘要:

      In order to balance this trade-off, a probability distribution was used in Bayesian Q learning method to describe the uncertainty of the Q value and choose actions with this distribution. But the slow 
convergence is a big problem for Bayesian Q-Learning. In allusion to the above problems, a novel Bayesian Q learning algorithm with Dyna architecture and prioritized sweeping, called Dyna-PS-
BayesQL was proposed. The algorithm mainly includes two parts: in the learning part, it models the transition function and reward function according to collected samples, and update Q value function 
by Bayesian Q-learning, in the programming part, it updates the Q value function by using prioritized sweeping and dynamic programming methods based on the constructed model, which can improve 
the efficiency of using the historical information. Applying the Dyna-PS-BayesQL to the chain problem and maze navigation problem, the results show that the proposed algorithm can get a good 
performance of balancing the exploration and exploitation in the learning process, and get a better convergence performance.
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