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Research on information model of coal mine fully mechanized mining equipment based on industrial Internet
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(1. School of Information Science and Technology, Tsinghua University, Beijing 100084, China;
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3. Holli Cube Technology Co., Ltd., Ningbo 315000, China)

Abstract: The equipment for coal mine fully mechanized working faces comes from different manufacturers,
with inconsistent interfaces, different data systems and business logic, resulting in data barriers and slow data
exchange between systems. Based on the industrial Internet architecture, an intelligent fully mechanized mining
technology architecture including equipment layer, access layer, edge layer, PaaS layer and application layer is
proposed. Based on this architecture, coal mine fully mechanized mining equipment is treated as the overall data
object, and a method for constructing an information model of coal mine fully mechanized mining equipment is
designed. Four key elements and modeling rules, including attributes, methods, events, and alarms are defined to
achieve seamless communication between various physical entities and heterogencous systems. This means
defining, describing, and associating information resources of fully mechanized mining equipment, providing a
complete and unified data object expression, description, and operation model. A modeling element optimization
mechanism based on importance and semantic similarity is proposed to address the problem of excessive attribute

elements in the information model of fully mechanized mining equipment. A fully mechanized mining equipment
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information model for the 81004 working face of No.l1 Mine of Huayang New Materials Technology Group Co.,

Ltd. is established using the above method. The operation status of the electric motors of the fully mechanized

mining equipment is evaluated. The results show that based on this model, all electric motors in the working face

could be monitored for starting times in a short period of time, multiple motor equipment starting power balance,

and the operating efficiency. Analysis results are generated to provide data support for decision-making work.

Key words: fully mechanized working face; fully mechanized mining equipment; industrial Internet;

information model; modeling element optimization
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Fig. 1  Structure of industrial Internet information model
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Table 2  Attribute rules of the information model
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Table 3  Attribute factors of ordinary support (single support) in

fully mechanized working face
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Fig. 5 Partial hydraulic support information model
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Table 4 Calculated semantic similarity of attribute factors of hydraulic support information model
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and physical devices
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Fig. 8 Equipment level information model(shear as an example)
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