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Research status of coal-gangue identification method and its prospect

CAO Xiangang, LI Ying, WANG Peng, WU Xudong
(College of Mechanical Engineering, Xian University of Science and Technology, Xi’an 710054, China)

Abstract: According to coal-gangue identification features, research status of coal-gangue identification
method was summarized, and representative research achievements of some coal-gangue identification
methods were enumerated, such as density identification method and hardness identification method,
which were characterized by density and hardness, as well as ray identification method and image
identification method, which were characterized by gray scale and texture. Characteristics of various
identification methods were compared. Research directions and ways of coal-gangue identification method
were prospected, namely researching coal-gangue identification methods which met green development
requirements of coal mine, fast and efficient coal-gangue image identification method and new efficient coal-
gangue identification method fusing and innovating existing methods on basis of full analysis and
understanding feature differences between coal and gangue.
coal-gangue identification; identification feature;

Key words: coal-gangue separation; density

identification; hardness identification; ray identification; image identification

0 3

ill}

MR A e e 2 E R RE R BT IR A L TR AL
A RE TR SR SERIAE B A9 94 %0 22 47+ 3 K T T AR
SR o T SR R v e 7 A K R Y AR T
Yy A A R b e R — A R IR AR P A 2
AR AR 2 R 8 i ik o 0 2 0 95 G W L TR 0

Wi B H#:2019-06-02; & Bl H #7:2019-12-25; RERE =],

BT A N Tk ok . R A EEA AT
PRihiE Rk Atk 3 Moy, N TR L5
A 8 308 1 A7 A 7K BRI Bl 5 1) A L gk vk R F I
R A7 53 38 4TI8R 1H) B 9 3R

FRERT A7 U0 AR S 52 BURERT A7 03 i 1Y B B B
T RN BT AT B TR R A Y A B
o B REAL K o SRERT A SR AR AT £ A 4 Ak

ESWE P8 E &AM LRI A (2018GY-160) 5 B 7E 4 Z& T B 0F 583+ %135 B (18]C022) ,
EEBN - EINA970—) Bl R E RN HEZ A+, BTN R &4 5 A0 I 5 a0 45 D 1w 09 BHIF RN T E . E-mail : 807336070 @

qq. com,

S| A IR, 2%, 045 BT ARG r iR AR SR ) ). Te A 316 ,2020,46(1) : 38-43.
CAO Xiangang, LI Ying, WANG Peng, et al. Research status of coal-gangue identification method and its prospect[J]. Industry and

Mine Automation,2020,46(1) :38-43.



2020 % 14

R F WAL RANFTEFAAKRE EE « 39 .

225 AR E — A TS E SCRYIR B2 50 . 5T DL O Be
T RIS A SRUAI 2 A ) W >4 i 00 2 2 R
o HARBURRT R BIE B 5 . 0 BB B SR
ARF A7 705 o BERT A P00 R A 3o BORREAT 41 U I
LR BN AR B KB L
S5 o A SCMHRERT A1 SRR R AE 2 X BUA AT 73R
B J7 L AT T R BRI 4G L O BT A U O 1 Y
ST T5 W BEAT T R B LU O fie BEAEAT £ 3R R
K R AT AT 4 e TR A 0 R RE AL KT 4R AL B G
Z%,

1 BEAFAIRANTEFATIARK

1.1 VA REJE S AR R 45 AR 0 WL AT B iR ) 7 ok
1.1 2Bk

SREORAT 7 76 25 B 4R AE b A9 22 5 0 4E R R 34k
o 2% EE NN e FL N T A JB e A A L Bk Uk AL
GRS . BB AR AR A BT T BOE WA A Y
W AT HN T A% IR TR, AT
B BAEWARAY B B A T DT B VR DA 3K )
PUNBERT A1 0 H B o AR A T R AR AR b & 6 i
KEEPEVE I . B A TH B LS B R4 1 AR i
9N 51 R B s Ak 45 5 58 0 ot 25 B2 A TR 46
WS I A AN T AR B ERAE L T LB A8 R IR
A0 S0 B e M L R T R

R AR A B S0 AT A A7 78 K 9 IR 9% T+
Jo b L5 A o [T A S B0 A 7 AR B i A6 ] R SR
FHOG H 2 AR R BT A 7 3Bk A L3R (), Sl
F AR AR HORI I 4y Jo e R0 R R AR S A I % L DA
L TEU3 22 R I ) A B SRR A R A R 4
T [T 3 R 25 A I 5 oK . B AR S 4 R
6= A R 5 S AR E B R ARG G 0 5 vk AR Rk
Wy B 38 ok 5 RERNAT A b o B R T AT b S
A AR AR, FUNE # R 35 90 %, IF 5 F LR it
58, NERIE F e TG A AR I () J L 45 1 T
TR AT R B0 A T R B
1.1.2  REEER A

JRERNAT A1 B 2H B3 B0 AN () 3 18— 3 7 s
FAE T AAEZE R, BERGEZH T T.RA
T 6P A X R A A U O A T T 1
WP R A1) BB A% /0 B o 1 T HE B 3 i 75 4
3 (355vis0 € 950 NNy A Ol N S T 1 VE /o 9 A X
R AL B RN TR T B R WS
SR R 22 OB B8 i 7 =X 52 B JRE T A 3 1k e 1
2 P AN B R AT A 2 O XL A R
R ol B AR AN A A B A A R PR R N B ) R R
Ao B A 7 SR A 07 R /N VBT £ b

BER L A /N BT A Bk R 2 R . B B H
SRR DLRERT [ B R o VR AR R A A R 22
SR PURNAKE S BUREA A R  4  R b e
(0 157 FH B IE  HE DAHES . JE AR S BRI 4 Hr
TR A SR B 22 S, | T RO R A O
F1 AR ST 6 L o 3 AT R F g A T
PSR
11,3 HAbIrE

T AR S o M A B Al 2 AL B AR
W AN SN S 625 #1705, He
Aixiang ZE"MHFSE K AT A R BRI AR TP AR A A
SR R 32 dB RRAEAE S BEAT A R RRAE . Lia
Kai 8510 % ] 22 840 T8 25 M 3835k 8 40 Bt Oy 2 4 BOJE
B A0 (8 JUARTRRALE o 45 6 B8 R0 S0 BRE AIE E 47 HE AT A1
B
1.2 VAKE VBUE AR R AR ARG AT B R B ik

N AT 02 f R R B2 L 50 BRI DL B
PR A T . AT T AR X AT A 2 T R
PER IR B R Bt B Rk il o 52 N T HRAT
A kW5 E R B 34k 55 SR IBUERT A K B X
FRAE B IF LA R SRR AR AR S0 BT A 4 i L U T
AR AR A RCE . AR T A
S 2NN R R
1.2.1  HF&iRyee

LR BNE TR Z W AT v ek X
SR T, 1.00S. Watt 2805 % I WRE v S4B
WHAR LHTHST WEL . FLIETR
FHRLRE v 552635 5 1 52 BT AS [RDRE B2 8 AT A 4 43
P I AE BE B AL L3R T G RRL, DL R AR IR
SR B B S TR B UK B . b B
U DO A RN B S SER i 2 R JE . TR
By SR FBORIASE R0 ST B R G R AIG T
BFAT U8 ) 38, 2 i A0 D ot 4 0 445 i ] A
W12 G E AT BT A U L 38 R TR AR A 0 B
Yty . R &Y R Fuzzy C-Means G317 ik
WURNVERT A 255 25 58 T A 6] B0H X A IR o A (1) 22
SepE . BRER AR OR F L A A BT O A B il &
W28, i HY T — b 56 T A 2 38 4% B Tk B R A AR
R 7 i

T W A5 SR X R R AT AT A R A
5 oy SRR L, X G T 45 A P LB B R R
SR IEENT A1 UG 3 2 [R5 Ak PR 9 A5 2 AT A K
ASCHE B RN AR s 1 s .

SR U 1 HAT 45 A 1T B R B R RO R
A R E 5 2 I 5 R K R R O 1) 7 4P
Jiti B 1k % ST T O S ORI



« 40 - IH B % 46 %
TR L] Wi || R VA AR OB A 19 23 8 4 K 30 5 3 46 ik T 1) 23 0
Bk BB BEER K y o SO Nl 2¢ 48 M T 25 HE
& ?:Efu HEROR AT A R AT A U B 5 32 430 T B S K
Ak o £ [33] 3 > i JH T 7 e B N Y 2%
x| el xaia] [ [7em | | WE TSR AR i 4R USRS BLRRAE L BF 5T
MR | R | EREF || BEBR T[] HERE T AT A SRR AR AL LA

BT BERFA X 2R iR R

Fig.1 X-ray identification process of coal-gangue
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Fig. 2 Coal-gangue image processing and

identification process
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Fig. 3 Image identification process based on depth learning
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Table 1 Comparison among coal-gangue identification methods
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