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Abstract: To address the needs of robotic manipulators in complex environments for autonomous decision-making, long-horizon
execution, and multi-constraint interactions, the integration of intelligent agents with robotic manipulator systems is increasingly
recognized as a key technical pathway for embodied intelligence. To support research review and engineering implementation in
this direction, this study seeks to establish a structured technical framework for agent—manipulator integration, clarifying the
methodological landscape, data-and-evaluation context, and key challenges. First, the study reviews the technical foundations of
manipulator intelligence and the evolution of control paradigms. Then, it summarizes representative methods in terms of system
architectures, decision-making mechanisms, and typical applications from three levels: reinforcement-learning-based agents, planning
and cognition-oriented agents, and large-model-driven embodied agents. Furthermore, we examine representative public datasets and
provide key considerations for dataset selection. Our analysis shows that existing agent—manipulator integration research has formed
three major technical routes centered on learning-based policies, planning-and-reasoning mechanisms, and large-model-driven closed-
loop frameworks, and these routes differ in task generalization capability, adaptability to interaction complexity, and deployment cost.
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Meanwhile, insufficient coverage of data distributions and non-unified evaluation protocols hinder the reproducibility and
comparability of reported findings. Toward the development of general-purpose manipulator agents, future research should prioritize
expanding data and task coverage, improving cross-domain transfer and robustness, developing safety and reliability mechanisms, and

establishing engineering-oriented deployment pipelines, thereby supporting the transition of relevant methods from prototype

validation to scalable application.

Keywords: agent; robotic manipulator; task planning and decision-making; embodied intelligence
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