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Research on Automation Technology in Coal Mine Electromechanical Transportation Systems
Dongliang Li

Beijing Tianma Intelligent Control Technology Co., Ltd.
[Abstract] As a critical component of coal mine production, the operational efficiency and safety of
electromechanical transportation systems directly impact the overall mine productivity and personnel safety. This
study focuses on automation technologies in coal mine electromechanical transportation systems, systematically
reviewing the current mainstream automation technology framework. This includes intelligent control of belt
conveyors, unmanned mining locomotives, automated dispatching of monorail cranes, automation of vertical
shaft hoisting systems, and integrated monitoring platforms based on the Internet of Things and big data. The
paper provides an in—depth analysis of the application principles and key technologies of the aforementioned
systems at the perception, control, and decision—making layers. Through typical engineering case studies, it
validates the significant effectiveness of automation technologies in improving transportation efficiency, reducing
energy consumption, minimizing manual intervention, and enhancing intrinsic safety. Furthermore, the study
identifies existing challenges in the development of coal mine electromechanical transportation automation, such
as lack of standardized protocols, low system integration, severe data silos, and reliance on imported high—end
sensors. Finally, it outlines future development trends, proposing the construction of an intelligent transportation
ecosystem with "cloud—edge—device" collaboration to advance coal mine transportation systems toward a
higher stage characterized by comprehensive perception, closed—loop processes, and full—system autonomy.
[Key words] Coal Mine; Electromechanical Transportation; Automation Technology; Intelligent Control;
Unmanned Operation; Internet of Things; Digital Twin
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