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Research on an Automatic Recognition and Intelligent Grasping System for Pipe Rod Lifting in
Well Repair Operations
Li Xinhai
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[Abstract] This study aims to design and implement an efficient, precise automatic recognition and intelligent
grasping system specifically tailored for pipe rod lifting during well repair operations, addressing current
challenges such as low operational efficiency, high labor intensity, and significant safety risks associated with
manual tasks. By integrating image recognition, pattern recognition algorithms, and mechanical design principles,
the study analyzes pipe rod characteristics and optimizes both recognition algorithms and grasping mechanism
designs. Results demonstrate that the proposed automatic recognition algorithm achieves high—precision
identification under complex operating conditions, while the intelligent grasping system effectively adapts to
various pipe rod specifications and ensures stable handling performance. The research confirms that this system

significantly enhances automation levels in pipe rod lifting processes, providing technical support for improving

safety and operational efficiency in the petroleum extraction industry.
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