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Abstract: Taking transparent coal seam, transparent fully-mechanized mining equipment and

transparent decision-making and control as core, concept of intelligent mining based on transparent
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longwall face was put forward, namely based on enhanced geological perception of coal seam in fully-
mechanized mining face, comprehensive perception, information integration and analysis, intelligent
production decision-making and adaptive control of fully-mechanized mining equipment are realized in
mining process. Realization path of intelligent mining based on transparent longwall face was pointed out
from four levels of perception, analysis, decision-making and execution, that is, advanced detection of coal
seam, equipment-environment model correlation, pre-mining planning and decision-making and intelligent
control wihile mining. Three key technologies of intelligent mining based on transparent longwall face were
described, which were geological exploration technology, fully-mechanized mining equipment positioning
technology and 3D laser scanning technology. Intelligent mining based on transparent longwall face aims to
achieve intelligent decision-making and autonomous implementation of fully-mechanized mining equipment,
which can lay a solid foundation for realization of unmanned mining.

Key words: transparent longwall face; intelligent mining; unmanned mining; geological exploration;

positioning of fully-mechanized mining equipment; 3D laser scanning

0 35

i

Fe [ B B REAL T R 2 D 1 5 T A m] AL Y
BRELTTR 1.0 Bir Br. LR AR T3 [ 28 VY 3 BE
PETFR 2.0 BrB 9B T 4R TAE T JE A4 15 |
A NI 8 TARREA . (H ™A% 5 S ok 25k
AR TR R AL T SR i f57 B R 28 R 47 1 R 255 R e 4
sl A= 0r A i TRRE BN A L i .
AR S VR A R 1) A B e A% DDA R 0 £ R T
A THI I N R 52 B IO 68 J22 2 1 1 2 R AL TP SR

B 2 R A R BB AL T R 18] K X I 5G . A7
P B T T A A T e AL T R AR LU
SR R R A O L S B2 R R o5 5 T R S I Rl
SRR ALY S I AR S 4% Y 2l 25 3 W A T R B
J7 Tl » I8 B 25K A 9 B REBR SRR [ B AT, HH
I X e 378 B AR T ) R A T SR A 1 R 4
— W R 2 T A T R R Al T SR S B AR
BRI+ WIHE . 2B AR SOk R 255
o B R A X 5 T 3 WA R R RE AL TR Y
LA S B AR R R B R AT R T

1 ETERATEENERLFREE

75 W AR T A 3 T 3 T Ml R 7 AR 2 R Ml
Ry BRI B8 KA AR R O IR SR A B
RS . 57 i W] T AR T DUR A TR R
F B BOR OB LN TR RE O BRI S A M) e o
LIS B PSS N (A LR NN Y £ 1R i R 5
AP BE B B ZE R T AR I A1 O 3 B AL J 0 0
ZE DT X ZHE bR 2% R 2 R VKL
T AR TR M B Y AR . T E W AR
T P19 BB AL T SR 2 7 25 R AR I )2t Jo 494 o J8 R
F R il S B A T SR i AR A 4 T L AR B AR

I o BT R REAE R U (LR R AR O A A

(D B2 & WA, 15 B S 2 /9 M i B 38 £
AR AR B R 8 AR 52 BUREZ 9 AR 45 4 g ]
WAL BE AL IR BV R S5 M5 B e A RS
BT b B SHE BORE i b B AR R E A R A
B DATIT A 2 F T ST 0 34 50 295 44 ) S22 2k AN T
DL 5 BB TR IR B AN B 72 P TR

(2) R A BEWI M. 03 X 25 R A & 1 AL
B EES AR S B T A T I 2 At R s S RS
SRR A L ST SRR R R H] (LR A
PRITRMEZ 22 18] 89 15 8 58 3 B 22 B AL 52 B
“HL- PR UAE =4 S ] 3 A ROR IR SR T g R 2
7 X TT 2R S 1 4 THT I NP

(3) Yo Rgx il s WAL . i G b A R
AL B i 2 AL A TR SR AR G S A A
23 SR 2 (9 ST ASE Y L 7 Mt A (] O R 2 00 B b o 2%
F T 2R 5 R WA JT RIS Z A E G R
HE ST £ R 2 7 ) SRS A L AR S BR TR SR X R
— R M A B0 2 R o 25 R 2 1 5 R T SRR R AR
HAE AT L S B BB TR R AL A BRI AR
7N G B 0 S B AR

2 ETEWAITFEAMNERLFRIIANKE

R T 125 B AR TG0 R RE A T SRS LR
BT DR AT 4 DR YR I T 3 T E U] AR
[T R AP o o G P = (AT 7T
“HL-FR 7R SCHK |4 A LI PR SR L% iR A RE A

(D) MR ATER I . ARATH I Hb o 18 24 it 1L
AR T DD HR 0450 A A A5 S i PR R A
23R TR T W) 4h BB RY . 7540 B b A Y ) R
Kot Ak IR 20 1k 3 57 35 PR R S 3 X 2
WAF 5 B VBE)Z 15 TOUR AR J2 20 5 A5 B RS i ia)



2020 £ % 5

A TEN @O FRATRME  FABRRLLEHR © 41 -

FE R JZ T SR 115 8 57K A0 Ak = 4 b A

(2) “HL-FR" AL SCHE . 7604 HE 0 T 4F 18 40
b = 2 b AR R B Al L 3 a6 X R A B R 25 R
P 5 R = g2 () 3 BN £ R A A5
BV B = AR AR B R B AR
TE =24 Hb 5T R Y g A bR ZR R S B HL - IR R AR G
B, IF 7625 18— S R ARG Sl b R TR
BAY

(3) RETHLA TR, T IR, 255 % K
MR IR AT 2 o B2k R AL TR 32 2h B
TR SRR AR A RS S B B8R AL AR B B L SR S
MUV v TR T PR A4 T L T4 AT L4 BB 45 o L VR
SCHRE L P TR A SRR R 4 ) SR e DA AR S
PRt 2 R EEK

(4) Bt R BE 45 . AR i R i Rl Y s O
W, 45 A BAAILRE A5 1 1 3 0L S 1 O 1%, SR LR R A A
SRR e e AT AR AT . R A Ol i Re kAT
B X LROR A A B 45 i BT AR R AT S B A
DAPFA 25 4 2 R0 o AH 56 PP Ak 45 S 2 R it PR
B, DLARAL N — SR B Ml A B 1) 42 1) 5 s

3 ETEAITEEMNERELFRIEEAR

3.1 WAHMIKFER

R FH T B0 PR 2 A 28 8 P T 5 R T A 1
JOKE 240 R0 L 3t BRA 2 A0 T o A DA% 8T R O T I
JZ WA AN AT FIUAN 4 1R AL K 23R AT T M 3£ 8 e
R BRSO i WA Y S SR RE AL TR
P A S PR R . TP A i 1 o ) R
ARA R CT EARMBERHEMEA

W CT HAR R A TR 72 I8 52 U Z 1)
R 5T AR X A R B0 M % I I
A5 T S IR JE R ) R R A A
JRIERER 500 ~100, B CT HORJFEHNIE 1 i
718 38 1o 7 A T 0 A M R U R AR D A M R
Pt CR AT » 4% BRI 8 b 72 - F i i R 8 1
TR R AR AN OGRS, e o M A B M R A AL
R R P o P TR TR . TR 2R AR T
PR BT = B CT $R 58 W8 A 7 T R A Z 1

Tk A I 52 A M) P A T ol = AR TR B804 72 30
PAEHEZ A 5T P9 ) T 3 AR R B S B2 R AR
TE TOUJEG A A A A TR L0 o B R I AR Ji B
2 JT 7« — B LA SR AL A 350 A BE Il 5™ 2 1) 7 2 £
SRR UR L AE s s | (] XU TR MR A L
THRBOGET (ol 1 B A » 0 A T — 2 Y
T I 2R 2 A ot DX I8 5 D0 A A 0 P M)

)Rk

vV vV v v . v Vv
%%N bl
R

B
o B AR AWREAKER)
K1 Z CT H AR

Fig. 1 Principle of seismic wave CT technology
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Fig. 2 Principle of microseismic detection technology
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