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Abstract

With the continuous advancement of intelligent manufacturing, collaborative robots have become increasingly prevalent in production
environments, particularly demonstrating their full potential in assembly operations. However, traditional assembly methods often
rely on fixed programs and environmental configurations, lacking flexibility and adaptability. To enhance assembly efficiency
and precision, this study proposes an adaptive assembly method for collaborative robots tailored for intelligent manufacturing.
By leveraging deep learning and sensor feedback, the robots can automatically adjust to different assembly scenarios, effectively
handling complex operational changes. Experimental results show that collaborative robots employing this approach maintain
efficient and stable performance across various dynamic environments, significantly improving both assembly quality and production
efficiency. This research not only provides new technical pathways for intelligent manufacturing but also offers valuable references
for automation upgrades in the Industry 4.0 era.
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