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Research on Collaborative Optimization of the Whole Process of Mine Production Based
on Digital Twin
Qimin Zhao
Xinjiang Huoshaoyun Lead—Zinc Mine Co., Ltd.

[Abstract] Aiming at the problems of insufficient collaboration among various links in the whole process of
mine production, low resource utilization rate and difficult safety risk control, combined with the virtual—real
mapping and real—time interaction characteristics of digital twin technology, a collaborative optimization system
for the whole process of mine production is constructed. By integrating key technologies such as physical
perception, virtual modeling, data fusion and intelligent decision—making, a whole—process twin model
covering mining, transportation, processing and safety monitoring is established, and a multi—objective
collaborative optimization mechanism and intelligent decision—making algorithm are designed. The application
results show that the system can realize real—time synchronization of mine production data, dynamic simulation
of processes and accurate push of decisions. The equipment fault detection rate is increased to more than 93%,
the resource utilization rate is improved by 8%~12%, and the response time of safety accident early warning is
shortened to less than 3 seconds, which effectively supports the intelligent transformation of mine production
towards high efficiency, safety and green development.
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