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Abstract: Purpose/Significance: This study aims to systematically identify key technological themes in the field of industrial
robots and their evolution patterns. Method/Process: Firstly, using the incoPat global patent database as the data source, the
field of industrial robots was decomposed into four dimensions: "body, control, drive, and perception”, covering core directions
such as mechanical structure, motion control, power transmission, and environmental perception. Then, through co-occurrence
analysis, IPC classification numbers with high betweenness centrality (such as B25J9/16, G05SB19/00) were screened out.
Subsequently, an LDA topic model was constructed to conduct text mining on patent abstracts and identify 11 technological
themes. Finally, the intensity evolution of the 11 technological themes was quantified. Result/Conclusion: In the body
technology dimension, the theme intensity of motion planning (Topic #0) declined due to the limitations of traditional
algorithms in dynamic scenarios, while integration with Al technology has become a new research breakthrough direction. In
the control system dimension, the theme intensity of collaborative control driven by digital twins (Topic #8) showed a
fluctuating growth trend due to policy support. Although the drive system technology dimension faced a bottleneck in
technological iteration, the theme intensity of drive control (Topic #7) showed a local recovery due to the promotion of edge
computing and 5G technology. The theme intensity of the perception system (Topic #9) recovered due to the impact of domestic
LiDAR mass production. Therefore, it is suggested to strengthen the collaborative innovation of algorithms and hardware and
shorten the technology transfer cycle through industry-university-research cooperation, thereby accelerating the domestication
process of core components.
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