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[Abstract] This study aims to research and establish an integrated safety warning and production control system
that combines intelligent algorithms and image recognition to enhance safety production and operational
efficiency. The YOLO algorithm based on deep learning is employed for target detection and recognition tasks,
while binocular vision ranging methods are integrated to achieve high—precision spatial localization of target
objects. Collaborative robots are utilized to perform object grasping and placement operations. A comparative
study of the performance metrics of the YOLO algorithm across multiple sample groups confirms the
effectiveness and accuracy of the system. The results demonstrate that the system can identify and track abnormal
states in the production process and irregular actions of operators in real time, thereby significantly improving
the safety assurance level of the production process. The system shows strong potential for applicability and can
further integrate information processing and big data technologies to streamline manufacturing processes in the
future.
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