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Abstract

With the transformation of the mining industry towards intelligence and greenness, transportation equipment is an important part
of mining production, and its operation and maintenance efficiency and safety directly affect the overall production efficiency. This
article presents the design idea for updating the intelligent operation and maintenance system of mining transportation equipment
based on digital twins. By creating a digital twin model of the entire life cycle of the equipment, the IoT perception data, historical
operation and maintenance records, and real-time working condition information are integrated to achieve accurate detection of
equipment status, fault prediction, improvement of operation and maintenance processes, and dynamic resource allocation. The
system adopts a closed-loop structure of “perception modeling analysis decision-making execution”, integrating machine learning
algorithms and digital twin simulation technology to solve the problems of slow fault response, high operation and maintenance costs,
and low equipment utilization efficiency under traditional operation and maintenance methods. Preliminary tests have shown that
this system can achieve an accuracy of over 92% in equipment fault estimation and improve operation and maintenance efficiency
by 35%, providing a practical and feasible way for intelligent operation and maintenance of mining transportation equipment and
helping the digital transformation process of the mining industry.
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