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Abstract

This study aims to develop an automated smartphone case processing system
based on image recognition technology to address the inefficiencies and
quality instability associated with traditional manual inspection and
processing methods. These issues often arise from operator fatigue, lack
of experience, or skill limitations. The research objective is to enhance
the precision and efficiency of smartphone case processing while ensuring
product quality consistency and reliability.

The study designed a multi-module collaborative automated production
process, including material sensing, case type detection, label printing,
hole processing, and final quality inspection. The image recognition
module employs high-resolution cameras and artificial intelligence
algorithms for feature extraction and classification, accurately
matching processing parameters through a digital processing unit. The
label printing and hole processing modules utilize high-precision
pneumatic cylinders and sensors for real-time monitoring and automatic
adjustments, meeting the processing requirements of different smartphone
case models.

Experimental results show that the system significantly improves
production efficiency and product quality, reducing human errors and
defective rates. This lays a technical foundation for fully automated
production of smartphone cases. In the future, the system could integrate
customized production functionalities, allowing users to select specific
materials and designs, as well as optimize abnormal material handling
mechanisms to further enhance the intelligence and reliability of the
production process.

Keyword : Image recognition, automation, processing systems, production line simulation,
CIROS
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