5550 % 55 3 1 I & 8 % K Vol. 50 No. 3
2024 4E3 A Journal of Mine Automation Mar. 2024

S s SIS A

¢
) ikt
PG |
XEHS: 1671-251X(2024)03-0022-14 DOI: 10.13272/j.issn.1671-251x.2024010079
HE e SR WHNHBFEFEERARARER
%FELZJ

CLAER TR M A R AR, YLI5 FM 213015;
2. MR REITR G A EEH &R E SR, ILH I 213015;
3. RMCHEMD BN AR AR, ILIR HI 213015
FE: Faes LSBT EAEBRRG RN EER S T 0 FREOBREHR, MR THFELETEY
AR IR G E M, AR T BF R ARKRERES A R RGBT R R F O @A Ht R B R IR B R A
ERFTE,KFEEABREIZ RN TRERE REeFE RERES, AT A 78, HFFAEABRREIZER
TRE TAE @ X B AR SRS BN A2 5] AR E TN g, KRR R R R
I HFEARERDRIRSE S A EENTARIT T A5 L AR T 5 A R AF R e 0 2 4 300 P13 M 32 oAk 4
JEHE B R g BAR R AT, SR L AR BB RN AT I AT UM AR B R, R X B2
FREMS T 5C MBI AR K, K F R ARBHEEBRSERITEFPE, DRSS EEL AL A
B BA TR H ik, AR B AFHE B IR . A AR A IR B R BT R A S AR
T R IRBL TR, & A T IR TR R FTRER G4 A TR R R A R A A RS |
FeB T HFEARRKER RS LA KA, A BA ST LR RELE, BT, TERAERT P Rk
ST ML R A
FER: HFEA; FaeA b, RERMAGIE; A REKRL
HE 43265 TD67 SCHRAR R A

Research progress on digital twin technology for intelligent mines
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Abstract: The application of digital twin technology in the field of intelligent mining needs to face many
complex and special technological breakthroughs. This article elaborates on the applicability of digital twins in the
field of intelligent mining, and summarizes the research and application status of digital twin technology in coal
mine safety, production, and operation management. In terms of coal mine safety management, digital twin
technology is mainly applied in disaster warning, risk control, disaster rescue, etc. In terms of coal mine
production, digital twin technology is mainly applied in the overall mining working face area, monitoring and
control of single machine mechanical equipment status, and predictive maintenance of mechanical equipment.
Starting from five dimensions: physical entity, virtual entity, connection interaction, digital twin data, and
functional services, this paper explores the key common problems that urgently need to be solved in the field of
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intelligent mining. The physical entity dimension needs to focus on breaking through the research and
development of comprehensive perception and control equipment. The virtual entity dimension needs to conduct
in-depth research on physical, behavioral, and rule models. The connection interaction dimension needs to tackle
key technologies for underground 5G network transmission in coal mines. The twin data dimension needs to solve
problems such as high-performance computing. The functional service dimension needs to develop simulation
software and artificial intelligence algorithms to better adapt to the on-site environment. This article looks forward
to the development trend of digital twin technology in the field of intelligent mining from the aspects of disaster
prevention design, production system design, geological environment prediction in the planning, development,
and construction stages of mines, disaster warning and prevention, optimization of production scheduling
decisions, and full life cycle management of production equipment in the production and operation stage of mines.
It is believed that fine twinning should be carried out for key components or equipment, core links, important or

dangerous places, areas, etc.
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Fig. 1 The digital twin five-dimensional model
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Fig. 3 Development maturity of digital twin technology in the field of intelligent mining
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Fig. 4 Digital twin data transmission based on 5G network slicing in coal mines
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