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Abstract: The recent years have witnessed an explosive development of reinforcement learning ( RL) ,
which has great potential in competing games, intelligent controlling, analyzing, predicting, optimi-
zing and scheduling, etc. However, traditional RL generally has the disadvantage of slow convergence
with a high system cost, especially facing complicated tasks. Researchers have found that the integra-
tion of quantum computing and RL can accelerate the RL algorithms, and proposed quantum reinforce-
ment learning (QRL). This will further promote the development and application of RL effectively. In
this paper, we make a comprehensive introduction and analysis on state-of-the-art QRL technology.
Firstly, we introduce the basic concepts and principles of quantum computing and RL respectively.
Then, we introduce the basic ideas and schemes of QRL, and analyze its development in the aspects
of (D) integrating quantum characteristics into RL in traditional computing environments, and (2) RL in
a quantum computing environment. Finally, we forecast the potential applications of QRL in the fu-
ture.
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Fig. 1 Fundamentals of reinforcement learning
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