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Intelligent Smelting and Clean Production based on Machine
Learning

LIU Shanshan, HUANG Yong, LIU Yang

(Changsha Research Institute of Mining and Metallurgy Co,Ltd. Changsha,Hunan,410012,China)

Abstract: With the acceleration of industrialization, the environmental problems caused by industrial production are
becoming increasingly serious. The research of intelligent smelting and clean production technology has emerged
accordingly. Machine learning, as a powerful technical tool, has played an important role in intelligent smelting and
clean production. This paper discusses the application of machine learning in intelligent smelting and clean production,
including the control and optimization of smelting processes, the application of intelligent sensors, and the application
of machine learning in factory emission monitoring and control. Through the application of machine learning
technology, the energy and resource utilization efficiency in the smelting process has been improved, and the degree of
environmental pollution has been effectively reduced, promoting sustainable development of the industry.
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Method for online detection and recognition of particle trajectories
in dry magnetic separation based on UNet

HUANG Yong, ZOU Lichao, XIA Xing, XIAO Shengwang

(Changsha Research Institute of Mining and Metallurgy Co,Ltd. Changsha, Changsha 410012,
Hunan, China)

Abstract: The article proposes a UNet-based online detection and recognition method for particle trajectories to
address the challenges of detecting and identifying particle trajectories in dry magnetic separation processes due to the
diversity of particle characteristics, such as shape, size, and color. The method processes image sequences in dry
magnetic separation processes using deep learning technology to quickly identify particle trajectories and extract and
analyze particle features. The experimental results show that the method achieves a high recognition accuracy of over
93.5%, effectively improving the efficiency and accuracy of dry magnetic separation processes and reducing the cost
and error rate of manual operations. The method also provides technical support for the refined management of dry
magnetic separation processes. Its practical significance lies in improving the automation and intelligence level of dry
magnetic separation processes and providing support for the efficient, stable, and sustainable development of mining
enterprises. The research methods and conclusions can serve as a reference for other fields of particle trajectory
detection and recognition.
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