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Construction of intelligent optimization control and digital
twin system for whole process of mineral processing plant
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Abstract

With the rapid advancement of intelligent manufacturing and industrial internet technologies, mineral processing plants are
accelerating their transition toward digitalization and smart operations. Traditional plants face challenges such as complex workflows,
delayed responses, heavy reliance on manual labor, and difficulties in resource optimization. The deep integration of full-process
intelligent optimization control with digital twin systems provides a new pathway for achieving real-time production monitoring,
predictive decision-making, and adaptive optimization in mineral processing plants. This paper reviews the theoretical foundations
and key technologies of intelligent control in mineral processing plants, analyzes the application processes of digital twins in data
acquisition, virtual-real mapping, and simulation optimization, and explores the synergistic effects of these two approaches on process
stability, performance enhancement, early fault detection, and green/low-carbon development.
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