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Abstract ; Mine Digital Twin( MiDT)is an important part of intelligent mine construction. It is a safe, efficient and con-
venient intelligent system integrating advanced technologies such as model construction, intelligent control, fault pre-
diction and human-computer interaction. It is an important technical engine to promote the digital and intelligent trans-
formation of mine. Under the background of mine digital and intelligent construction,the basic connotation of MiDT is
expounded , the research status of MiDT technology in China is summarized and analyzed, and its future develop-
ment trend is prospected. Firstly,the basic concept,level division,typical application and latest development of digit-

al twin are introduced ,and the application difficulties of MiDT are analyzed , which shows the necessity of MiDT devel-
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opment. Secondly,the application and development status of digital twin in mine construction, mining, monitoring, op-
eration and maintenance are investigated ,and the deep integration of new generation information technology and MiDT
promotion process is analyzed. Thirdly,the system architecture of the MiDT model is expounded,the composition and
function of the subsystems such as end layer, edge layer,network layer and cloud layer are analyzed ,and the quadrilat-
eral system model of MiDT is constructed. Based on the main components and operation mechanism of the five-dimen-
sion digital twin model , the quadrilateral model of MiDT is constructed. Then,the internal relationship between the sys-
tem architecture of MiDT model and the key technologies of MiDT is expounded, and the key technologies and re-
search contents of MiDT in model construction, intelligent control , equipment fault prediction and human-computer in-
teraction are analyzed and summarized. Finally,the research priority and development directions of MiDT technology

in the future are summarized from the aspects of practical application , model system architecture and key technologies.
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Bifi 45 4= BRI BB VR A ASWTTHFE , W RpSl & R 1Y 7 oK
WAV, e eI AT I Bk Z bR, A AR A
BB Tl At 24 B TR 2R RR 13X B
B LAl R R e I BAED T, AT
BHEMIRAE T , B —RECFBAR MR R AR 1 A] 4
TH5FF KAt B AT R IEAT R A SR T B
L5 2R Em™ LA e T 5 R

AR, IR E AT IR T 5 A Re ik &
i, 2016 4F 11 A, B B I kA 4 E
TIFHLN] (2016—2020 4F) ) , RAEG M FBHLEF, N
P I fh sl 2020 4F 2 A EE 8 MBS
ENR T o4 a1k & e 48 = L), S
& R AR 7 1) TR (5 S s A
SR [ A e E S e Ak & R ;2023
4R 9 B EZRE I YR & O 1 %L
FACE R T E R IE S B W), & I ff ek R
RA A FEo 2R B S S bes & Gk
#i, 2SS H LSBT IR A R DS
B — BT B AR B S, 7 ISR T 5 A
BT AL 5 AN BALD Rl AR, T
) L B0 A A BE TR % B % R A8 D) R 0
I & e R 174

WA R I B A A e AL T
HE—I, RS B UL EC P S L 35 A B R,
5635 A M L IR R B 0 Ll e 28 34 AR
FeAe R A A R e 1 B it D R gk
L R E R R, H AT, BB A A R
CUE T E BT EER EA A KRR T
[H], ZEH VAN T ECF 22 A A0 L s I RE A v H
AR T 0 LB AR A A () R G 43 HT T 1Lk
FAS A SRR K AT BUIR 7 SR R T
IWVBCF AR AR R SR

1 HBFEEHE

B 25 LB AL 7 AU 21 i 4 PR 52 A 7
LS ERIE 4 M R, RE A% 5 Bh A B EEL
HEELEE, Ea AW, A S
f AR T BT &R
1.1 BFEEERER

Bt SRR T SRt SR i SO 55 T At B
SR A Rt S AR A B e R R
Hor 25 LI B STR R JE A A B T AR E AR Sk
MR R R G L Bt Rtk A7 AR 5 05 B, ad
BRI ROE 7 B AR L S il A5 o7 FH 12 46
B, 16 Wy B SR B 2 A A 22 i) 57 F S A ke B 5
R, DTS5 G 4 B S AR 45 4 7 67 9 4 i 55
P FEU ) HOAE & B FBOAE 2002 4E i MICHAEL
GRIEVES #4741 |

B e A R A 5P B AR TR 23 )G
B SER W 3 R RN H— et S T O R
SE TR, K UL AR A 5 A VR ) B SR T FE TR 3 N
7% T B S TR — 8, I e W B A 2 18] 5 R 40
B2 (0] 2 6] AT R R 40 AT , AN W8T S ek 2 285 T LA
PR BSOS e B R 1 s @ B SR G %
PR AT R SR G2 A K S | A T R DG
AmT MR BAEA D, TR A S e B S 1R 38 471
HLHLUE TS aE™ @ L B, BT
23 [] 5 B MR s R P ) SEI6 , S B BE =2
1.2 HFFERINS

FRYE AR S S I YIRE R A [R], B 224 T 4]
O30 4 AR, UL 1, G L1~ LA S 5% s 7
Asr BT AR A AR N BT AR A DL RO R B A
A U160 A A L1 GO I A5 Bk SR | 2
PUR T S 4 K L LI RE , RE RS WG R T 2R GE A4
SR, 7 2 BV A ) R [ ) AR T 2 KU, 15 48



168 % &

7 L 2023 4EHE 1 4

ik TARm R M4 PO R 2R T L1 S 807 22
A BT AR AR 12 G AT LU ARy BSE AR R ST Y
SRS BRI RS &, SRR ME S &
T SRR RS T BT AR R 13 G RE
AR 75 A 2R Gt S S A5t B AN T ST | EL 2 D
SRS A T RE T, B AR e - 3 Hh A B AR A
RTAEE RS C kB0 224 14 PO
L HT =G0 B A DI REZ b, i HL & T e B = > BE
T3 TEARTRE PR P BEAT A BORZS VA B R T e

MR RENE S A 1k
F1 BFTEORI
Table 1 Level of digital twin
Foi
Rliic

L1 12 13 4
LTI v v v W,
{5 BoRAE v v v
TR BRIt Vi v
ity V4 vV
E e s \/

1.3 BFFENARAKR

B Tk B =5 AR ORB S R R
MG, TR 2R A CAE R RE MG AR 52
P HUBCAF Z2 E HS BIA AT S IR A
L AT R FREE A SRS I 1A i S8 B S R Y
Jiik I 1 PR,

C ems

(E3 10 W & e 8 BN S D s YN QAR
Fig.1 Function and application of digital twin
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Fig.2 Visualization platform of MiDT
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