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Construction method of digital twin system for real-
time monitoring of crane running state

DONG Qing, NAN Fanglei, XU Gening

(School of Mechanical Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, Shanxi, China)

Abstract: In order to solve the problems of insufficient monitoring strength, poor interaction and
low digitization degree during the operation of mobile crane, the construction method of digital twin
system for real-time monitoring of crane operation status was proposed. A five-dimensional digital
twin model is introduced to establish a digital twin framework for virtual and real control of cranes.
Build a physical space from the service scene and physical entity; Establish virtual space from virtual
model and visual scene and action control. Based on MySQL database, the twin database is
constructed by using inherent, collected and virtual information. Virtual and real interaction, dynamic
monitoring and visualization are realized in combination with communication protocols. Taking
YDC20/30 light and small mobile crane as an example, the feasibility of this method is verified, and a
new scheme is provided for comprehensively controlling the service process of the crane.
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Fig.1 Mobile crane digital twin system framework
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Fig.2 Mobile crane handling path
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Fig.4 Physical entity element distribution
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Fig.5 Construction of mobile crane virtual space
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Fig.6 Mobile crane virtual entity construction
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Fig.7 Mobile crane twin data hierarchy
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Fig.8 Database construction and data storage
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Fig.9 Virtual control real interaction mode
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Fig.11 Virtual entity-twin data connection flow
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