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A Review of the Applications of Reinforcement Learning in Robotics: Advancements,
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Abstract

Reinforcement learning, as one of the most advanced branches of artificial
intelligence, plays a crucial role in enhancing the performance and intelligence of
robotic systems. These algorithms enable continuous interaction between robots and
complex environments, allowing them to learn optimal and autonomous decision-
making through direct experience. Applications of reinforcement learning in robotics
include autonomous navigation, object manipulation, human-robot interaction, and
multi-agent system management, significantly improving the efficiency and flexibility
of robots. Despite these advancements, challenges such as inefficient sampling, high
computational resource requirements, safety and reliability concerns, and algorithm
scalability continue to impede the full exploitation of reinforcement learning in
robotics. Particularly in complex domains like interaction with dynamic and
unpredictable environments, reinforcement learning enables robots to continuously
improve their behaviors. These algorithms not only aid in optimizing learning
processes in changing environments but also enhance the adaptability and faster
learning of robots when faced with new situations. This paper examines the
applications of reinforcement learning in robotics, identifies existing challenges and
limitations, provides a comparative evaluation of different reinforcement learning
algorithms, and presents future research directions.

Keywords: Reinforcement Learning, Robotics, Artificial Intelligence, Machine
Learning.



