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Top-level architecture design and key technologies of smart mine
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Abstract: The goal of intelligent mine construction is to be able to complete the precise collection, network transmission and standardized
integration of mine “human, machine and environment” data on the basis of industrial Internet technology, so as to realize the mine intel-
ligence of visual display, automatic operation and intelligent service. At present, the construction of intelligent coal mines is mainly based
on a single business logic, less in—depth research on the system architecture of intelligent coal mine from data operations, technical serv-
ices, business logics and other aspects, so it is difficult to achieve a goal of intelligent coal mine with strong versatility and scalability.In
order to address the above issues, the basic connotations and construction principles of intelligent mines were first proposed, based on the
concepts, connotations and analysis of the current status of intelligent mine research at home and abroad, and the construction concept of
data standardization, network coordination, system integration and technology intelligence were introduced. Secondly, this paper proposed
the top—level architecture system of intelligent coal mines and key technologies. The top—level architecture system mainly includes four

parts ; the overall architecture, the business logic architecture, the technical architecture and the data architecture of intelligent coal mine.
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From different perspectives of overall design, business analysis, technical implementation and data transfer, the approach can build a

more integrated and comprehensive intelligent coal mine. After that, this paper discussed and studied the intelligent control technology,

communication network technology, three—dimensional visualization technology, spatial information technology, big data analysis and min-

ing technology, Internet of Things technology, machine learning theoretical methods, media intelligent technologies and other key intelli-

gent technologies involved in the construction of the top—level architecture system of intelligent coal mine. Finally, on the basis of summa-

rizing the top—level architecture design and key technical content of intelligent coal mine, this paper pointed out some key theoretical prob-

lems, system design and optimization problems that need to be addressed in the future construction process of intelligent coal mine, and

clarified the research direction and realization goal for the continuous improvement of the top—level architecture design and the in—depth

development of intelligent coal mine.

Key words:smart mine; top—level architecture; business logic; technical services; data operation; coal mine intelligence
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Fig.1 Overall architecture of smart mine

AR 55 2 32 2SR 2 1L i o R 55 )
fe. Horp ERN AT G, RESCIED Al 4 2k
FYsc T (CEAEE A st R R g s
) AR A R GE e, JF LU — 42 1 I
AR AR D) RE B B b A7 B RN B, b, i
H A3 DI REALHURIE 1 U ALl 2 RS — IR AR
N AL oy W oY i o T SR 1 BUB O ) s e £ )
e g5 422 0BT BAR 6] 1l 55 3 5 R0 v 7
SR AT LR RER A B BRAZ I R B A A e
REEF e F IR 55, e A LR B 1 IR A
W

AN, BT GERE A R e B s A6 B
i la) R 25 45 5 T HL AR W b 9 22 Sk DR A
B TG 3 B X AN [ 288 3 1) A% 98 KRS B840 R0 K

84

Wl , AT AT A U IR B AR A S R A
B B s 8 AR e AR G LA IR 55

IR R LB ARG e — FORLRLE ) 1A R
Ha) S 2R R 1 A R L B Pl 55 a2 5 O
RAE(GE . I, BT A 1L R S B S il
b aE b g5 s A o SR ST Ll 55 2 A
ZHhy AP 2 iR o BT I 55 12 A0 R T B
AR AR S 753 TR SR Z
)AL 55 B AR

Hi1E 2 AL 258 UL = TS AR - 5
S, i B — A 2R S A PR 55 DI RE , LLAE DS
DN R G AR AR i 42 FI B = 58— RO B of
Y- 15 28 R 2R 5 R 1) 5030 I 145 5408 1A 1) L,
RGPE S IR BRI E IS5 . RIREAE =iz



FAFPLRE B ET TR A B OGO

www.chinacaj.net

2020 455 7 H

[ g || WEGHK || R | m et R 1
e g R || | g £ BRI |
ks A EIRHEEE | =] / |
b e it e U S 5 |
f (o E AR B I B WHSTHE | |
al & ||| || . = '
I S | |
; E | ! |
s | BAME R | |
s || —— | |
2 2 Z—\‘ }TTI |
&|lx || 5 s | |
P A :
5 [| & a3 =3 B T ]

i || e

|| s

| #E

e e ——

T"‘ _________________________ gregire o L
(e || e || ese | o | o | e | | s | [ | | e |
| EER || ERE || ERE || EE || EE || B | &t " gl !
0 B = &
S e T
el HE Rl i | ol gE
I p— T
ClgE] NgE| (o] (] | ] ] (B o] () Pl (k] (| (] || | T
IR ] (KL A R R | (] (] ] |
CULLVE ] (& ] 0] [ ] e | =] (] (k| (] ] ] [
LR | |3 | (] || (] 3] ] e AL R || | ] (] |
|| Wl (ep | || ] (9] AL | (] ] | (M| || s
AN | 1 N AR R e E RN RE B
MEINE= # il ) | K
1 fa| M| 1y | |
I s !| 75
V= = = e = e e e e e e =
ZHSRHE & i

ks T, EE T 2 RE BRSO A .
WP P G A E B RG- 6 b B e
P = B B R4 I R L RS,
P O T M A A R A 7 i i 7, T B 25
SR AR A R G ™ okl iz e i s R 48 L T
VR RG4S ;o 8 M T i M A A 27
A efE B, BRI N KO R SE S K I
PERGMIUN IR IR RS, A S ARG A
A A A A PR E R RS, B E A

Py
e

PREHARGA IR bl J S 25 SR A=
FAABAT G AT DASE B AR A B B R A R 3 00 A B
ST A L

M2 HEF Ll 5EEEN

Fig.2 Business logic architecture of smart mine
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Fig.3 Technical architecture of smart mine
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