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Abstract

As advanced manufacturing evolves towards ultra-precision and intelligence, precision positioning and motion control technology
in mechanical systems has become a critical supporting technology for fields such as semiconductor packaging, micro-nano
manipulation, and spacecraft docking. However, there are still technical bottlenecks in nanoscale positioning accuracy, multi-axis
coordinated control, and dynamic interference resistance. This paper focuses on the core issues of precision positioning and motion
control. It first provides a detailed discussion of related theories, then analyzes key technologies in precision positioning and motion
control, followed by proposing implementation solutions. Finally, it validates the effectiveness of these technologies using classic
application scenarios and specific cases, aiming to offer valuable insights and references for related research.
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