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Abstract

With the rapid advancement of intelligent coal mining and industrial internet technologies, automa-
tion of coal mining machines has become a core technology for enhancing safety, production effi-
ciency, and resource recovery rates in fully mechanized mining faces. This study focuses on the
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Baodian Coal Mine, systematically investigating the architectural design, key technologies, and appli-
cation outcomes of automated coal mining machine systems through rotational mining practices at
the 73 Xi 11 fully mechanized mining face and 7306 fully mechanized caving face. The research es-
tablishes an industrial internet-based three-tier system architecture that achieves closed-loop con-
trol through equipment integration, data fusion, and intelligent decision-making. To address safety
risks, precise cutting, equipment coordination, and remote monitoring challenges in complex geo-
logical conditions, multiple innovative solutions are proposed, including 3D inertial positioning
with attitude control, full-duplex communication modulation, intelligent memory cutting, and online
monitoring with remote diagnostics. Field applications demonstrate that this system significantly
improves roof/bottom plate control under faulted and overcutting conditions, enhances support
stability and coordination efficiency, while achieving substantial increases in resource recovery
rates and production output. These advancements provide a viable road map and practical refer-
ence for upgrading coal mining automation and internationalization in coal mines.
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Figure 1. Architecture
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Figure 2. Shows the distributed embedded control system for coal mining machine
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Figure 3. Communication structure diagram
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Figure 4. Airborne video footage
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Table 1. Memory cutting technology of coal mining machine
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7.7306 TAEmAER

== 7306%71@”)5%

6EHIER

306 i

Figure 8. Schematic diagram of rotating mining in 7306 working face
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