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industry, based on the technical mechanism of "human-cyber-physical system"(HCPS) of new generation
intelligent manufacturing , the theoretical system and technical path of the new generation intelligent coal mine
with human as the center are proposed. By introducing the evolution of modern coal mine mechanization,
informatization and intelligent production mode and the technical development of human, cyber system and
physical system, as well as the key scene technologies faced by the development process of the new generation
intelligent coal mine, the HCPS technical system of the new generation intelligent coal mine is constructed. The
interaction mechanism of human, coal mine cyber system and coal machine equipment physical system is
expounded. The HCPS technology elements are given from the four dimensions of human, coal mine cyber
system, coal machine equipment physical system and their integration. According to the human-centered
development concept, the human-machine cooperation technology path under HCPS theoretical system of the new
generation intelligent coal mine is proposed. The core technologies such as human-machine autonomous
cooperative interaction mode under the goal of coal mine safety production, situation awareness of coal mine
safety production based on man in the loop , coal mine system control sharing under human-machine trust and
interaction mode, visualization application development of human-machine information interaction of coal mine
task scene are emphatically expounded. It is pointed out that training and practice of the multi-disciplinary talent
of mining, machinery, cyber, computer and management, and the innovation of coal mine management, safety

system, production mode and personnel type of work are the two key points of the development of the new

generation intelligent coal mine.

Key words: new generation intelligent coal mine; intelligent manufacturing; human-cyber-physical system;

artificial intelligence; human-machine cooperation
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Fig. 1 Human-physical system architecture of traditional coal mine
1.2 HCPS—15 & H K IR 3h 49 471 B A7 e A R ML A

PR

H 2019 4F LUk, [ A A i st e A7k 2 e Ak
IRBLR R, AL TR REAL LR B R R, B4
TR RE AR IR AR ARG T [ R AT AR A
ISR 4 7K SF-, it A S it 73 28 0 R RE AL AT
IRBLERAS, 1WA B A BT BT AL 5, e
T I T VR 2 AR JELARE A T TC N A e 4 o
RME IR IR R N LA B+ A s A PR 4R
JEAREZ N T A3+ A 3l A TORE S5 45k R 8 1 7
IR REAL R OT R T A, T
AR o HE Al L, ) 5 Tl HL R ) A 5 Al
F R RS AT T A A Y, R 5G.
KRB =5 N TR —IUE B AEOR, W
T T BTG ) A 2R 2, 2R 84 Mt A SR 5 1B XY
2% s A A B S S i SR RE AL SR S R
FERbF 6 o IR AR B AR e v AL 4
W% ZEEE O ZREE TG =K, R
T AR BT, SRy, FLAE L iz, X, A i d
el DA B | 32 DSR4 A 7 2 T BRI R 4 v, S
THT NP P H, BN s PR
ey 5 AL 5 S EAR S 19 2 RE AR AR
A R FAT R RE AL By 32 2 H AR AT
5, B 2021 4R, 4 [EA L 400 JEIET IE AR T
REAL A, SR BB AL 1 000 27T, © H U fig
PR T A 1T 687 4~

M REH AT LA, f5 B EAR IS 19 %
BRI U HCPS, 2 AL [ ERGEM
Yy H R G A PR R 25 5 B RE R 4L, B AR HPS,
A5 18 % %t (Human-Cyber System, HCS) | {5 8-
PR & 4 (Cyber-Physical System, CPS) %% F & 4t , Ul
B2 em o B BURC A AL HLAR -5 1 A AL URERL )
HAGE, Wi LGNS RECTE . A ST
oA LT AL A | BILAS N L R R £ S B B A 4

W5z . Wy




o« 4 . 5 B3k

% 48 %

A, SEBURE TR P58 0 207 SR B TR Y A 3
P, I SHEEE R ARG HLALK CPS 2844, S B
/RPN IR 7/ e TN E 4R SR V65 90NN 3 I
255 26 o BESR A A B A BE A 15t A BOE Y B
HERGEHMI BT ALRMICL M4 =8 o
A5 Tl F I O R P st S BB R R R B

FiGk | IR SRS B A H S A PR RR DO RE; AT 54
PV, A TSRl e SR R, SE U
ERER i i TR I KR S E I ST EY S
SRR RN GO HLZE A HCS 284, N T3 i A8 4
P15 Y TR AL R R G AL 1, R i 3R R
WY TOUE B, IFIm T di ML) BE 2 4t sl B2 45
IR TP ke, S8 HCPS (A R T 5 B AR Ik 3h

FIH) 8 AL SR A P

oA ST i
e (ki) i
- &h ' ;
i B e i §
i {( Mfg&:)‘_‘ﬁ (ol ) (D) i
R e e I E
v -t ff%?%f?--- 1&%%?5@?@2@21?i_
*E;F 1%_}5\/%2% /f\ﬁ)_/fllk i
* @ LRAHPE !
* (o | 7‘7«2 |
+ pWIURS !
%

. |
i wrEE ) ||
A ﬁmﬁf e | ||
B Caemipts [T DT
%) N LR :
% W) |
g 1.: i

BT BN

i R, fi0. B, B WSHALEA B ADLEED
L@ | ki B Tl (kR
s T TR YN T T

B2 W RES (Y HCPS 24
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Fig. 4 Human-cyber-physical system technology system of new generation intelligent coal mine
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