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Abstract: With the widespread application of smartphones and other electronic devices, the camera ring, as one of its key components,
has put forward high requirements for its appearance quality. In order to improve production efficiency and reduce labor costs, this
paper studies and develops a machine vision based camera ring appearance automation detection device. This device adopts
high-precision cameras and image processing algorithms to achieve efficient detection of defects such as surface flaws, scratches,
stains, etc. on the camera ring. Through an automated control system, the device is able to quickly switch between camera rings of
different sizes and models, ensuring flexibility and adaptability in detection. The experimental results show that the detection device is
significantly superior to traditional manual detection methods in terms of accuracy and efficiency. The detection accuracy reaches
99.5%, and it can process over 500 camera loops per hour, effectively reducing human error and missed detection rates. In addition, the
article also analyzes the application prospects of the device, pointing out its extensive potential in fields such as consumer electronics
and automotive cameras. Through the application of this device, enterprises can achieve fully automated testing of the production
process, improve product quality consistency, reduce rework rates, and thus enhance overall competitiveness.
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