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A Hierarchical Task Recognition Framework for
Autonomous Robotic Manufacturing
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Minseok Kang', Sanghyun Park?, Murim Kim "

Abstract: This study proposes a hierarchical task recognition framework that enables robots to
precisely perceive and interpret their actions in complex and unstructured manufacturing environ-
ments. The system decomposes entire processes into modular primitive tasks and primitive actions,
leveraging multimodal sensor data to evaluate task states in real time. By structuring each task stage
as an independent, reusable module, the framework supports flexible composition and adaptation
across diverse process scenarios. It further incorporates both success and failure conditions to ensure
robust control under unexpected circumstances. Crucially, the system allows robots to dynamically
adjust their execution based on real-time feedback, enhancing autonomy and responsiveness. The
framework has been validated in real-world assembly tasks, demonstrating its ability to adapt to
various task types and conditions without structural modification. This approach offers a practical
foundation for intelligent robotic systems capable of real-time understanding and adaptive control in

dynamic manufacturing settings.

Keywords: Autonomous Manufacturing Process, Robot Task Recognition, Multimodal Sensor
Integration, Primitive Task Recognition, Hierarchical Task Recognition
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[Fig. 1] Hierarchical Robot Task Recognition Framework for
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