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The Application and Challenges of Robot Vision Technology in Intelligent Manufacturing
Wei Ren
Hangzhou Xiaoshan Technician College

[Abstract] Robot vision technology is an indispensable key component in the smart manufacturing ecosystem.
This paper comprehensively explores the current applications of machine vision in quality inspection,
component sorting, precision assembly, and human—machine collaboration. It delves into technical challenges
such as adaptability to complex environments, real—time processing, multi—sensor fusion, and algorithm
robustness. Innovative strategies including structured light source design, algorithm lightweighting, multimodal
perception fusion, and self—supervised learning are driving the advancement of vision systems toward higher
accuracy and stronger adaptability, providing a more reliable perceptual foundation for smart manufacturing.
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