5545 % 5 T ) I 7 8 I & Vol. 45 No. 7
2019 4E 7 A Industry and Mine Automation Jul. 2019

§E

y FHEr R R !

PP S CTPEP

NEHFS:1671-251X(2019)07-0001-05 DOI:10. 13272/j. issn. 1671-251x. 17459

BT EGRET FHKRIA 7":']&%%?’5‘%}5%]7‘7%;%9?:

INeEFE. ¥rAE. $EAR

(P E IR, b 100083)
R 3l b 52
WE. 2N THFFRRARBEAFIE /BT A TARARGHT FRRAFNRAMELTAR F ik, FERR
IR ARA KRS E BRELRA SN, FBLT XRBIE AR T ER224. O RIEKRFRAE
it sk el R JEAE %t 3 T B Ao R B K %, BIEAR E R E itk RAR TR T R E BIA e AL 4R
BRAGERE, TR G EAELATH . EBHEERZTAECEGTILE, @ BMAS> 2 EfF0m £ 5
SEVEAT KRR BRAG AT HFERARESF. EHmT a8 0%, O #mﬁm\%mmwﬁzi&@%ﬁw
F R KR 38 AR A AT A B
KEIW A FARR; BEIARN; KRR 2 ; @sEHL; A%mn
43255 TD745 SCHERBR A A A

N

Research on mine flood identification and trend prediction method based on video image

SUN Jiping, JIN Chunhai, CAO Yuchao
(China University of Mining and Technology(Beijing), Beijing 100083, China)

Abstract: The characteristics of mine flood video images were analyzed. The mine flood identification
and trend prediction methods based on video images were proposed, including flood video dynamic
identification, region segmentation, area estimation and trend prediction. The results were verified by
experiments. The main conclusions are as follows: (D Both threshold pixel grayscale statistical method and
pixel grayscale statistical method can monitor and identify floods. The threshold pixel grayscale statistical
method not only can suppresses noise below the grayscale threshold and improve the accuracy of
recognition, but also can reduce the pixel grayscale statistics, enhance contrast of a particular pixel
grayscale range. @ Both the threshold segmentation method and the video differential segmentation
method can segment the image of the flood area, the former is better overall and the latter is more detailed.
® The area of the water inrush area can be estimated and the trend can be forecast based on the segmented
flood area image.
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Fig. 1 Change curve of pixel total gray value
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Fig. 2 Video image of simulated water burst
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Fig. 5 Result of difference image segmentation

3 KRREREERESTN

7K G DX 5k A8y B S AT LORE A 2l 285 B s X
W5 R RBRET SR A EER W
SeCas ) FABER b WUER AR R 73 B R MXN,
W HAR > E S B ER g0 (xay)

255 fk»(~r9y) > Dy
g (x,y) = 10 Fo(ery) < Dy 4)

55k WEMS o F S . T LR —(HER 1R &R

B AT 2K TH UG B ness AR IK BE (BN 255 1)

19 22 B0 M 58K H AT S (B) = 25 4, A

MN

55 R RE £ 4

e TR R 50 T L S L L 07
B ge oK OB YT sk @ AT OV (k) =
S ZSED i Jth T KB b WOR S I
9IS Ch— D WORAE B R 00 TR 1. K9 B
S T AR K a8 K B K
B KSR K BB

4 i

(1 BEAR R KBS MR R K B STk
T A 0 AR S K I AL R fELAR B K JEE S T IA AN

AT ARG T D R ) R P B s AR 1 o A L i
Y AR ER K R GE TR 3 5 R S R K T TS T Y
X HORE
(2) A 73 F3E AR 22 3 10 32 ¥ ) Ly 1
KR IRIENG o i BEAR VRS I 25 2019 221 ] 5
(3) MR A 1 A4 7K 9 X I8 P AR AT Al 3 58K IX

BT RR S R AT R ST
% % 37 ik (References) :

L1 PhakV. Mo e b p= B b o [T . M k2440, 2011,
36(2):313-316.
SUN Jiping. Research on coal mine safety production
concept[ J . Journal of China Coal Society, 2011,
36(2):313-316.

(2] #MRF. B2 s Sl E AR x4
#%,2010,35(11) :1925-1929.
SUN Jiping. Technologies of monitoring and
communication in the coal mine[ ]J]. Journal of China
Coal Society,2010,35(11):1925-1929.

(3] vk F. A FEEHRARSRE]] Lo a3
£,2013,39(3) : 1-5.
SUN Jiping. Modern mine communication technology
and system [ J]. Industry and Mine Automation,
2013,39(3):1-5.

4] MV 015 B Ak A 3B ReoR 5 & R LT . Mkt



L6]

[7]

FH AR ,2016,44(1) . 19-23.

SUN Jiping. New technology and development of
mine informatization and automation[ J |. Coal Science
and Technology,2016,44(1) :19-23.

NIRRT S o 1T 5 BT R A B LT ). T
W Hhk,2015,41(3) : 1-5.

SUN Jiping. Accident analysis and big data and
Internet of things in coal mine [J]. Industry and Mine
Automation,2015,41(3) :1-5.

NGRS T e lcRe S S M N DU A A
BHARLI] Lo A 9fk.2015,41(2) :1-5.

SUN Jiping. Characteristics of coal mine accidents and
new technologies of coal mine communication,
personnel positioning and monitoring [ J]. Industry
and Mine Automation,2015,41(2) :1-5.

INGE L BRI AL, 2004—2015 4E 4 [F M9 3 sk 43
[J]. T4 A 8h1k,2016,42(11) : 1-5.

SUN Jiping, QIAN Xiaohong. Analysis of coal mine
accidents in China during 2004-2015[J ]. Industry and
Mine Automation,2016,42(11):1-5

VIR T o BRI 21, T T A S O 2 BB B R
1. BEHeRF R ,2017,45(1) : 112-116.

(10]

[11]

[12]

SUN Jiping, QIAN Xiaohong. Emergency

rescue
technology and equipment of mine extraordinary
accidents [ J]. Coal Science and Technology, 2017,
45(1):112-116.

VIR BR IR L. R 0l 5 0 2 R R R A [T .
T4 A 314k ,2016,42(10) : 1-5.

SUN Jiping, QIAN Xiaohong. Coal mine accident and
emergency rescue technology and equipment [ ] ].
Industry and Mine Automation,2016,42(10) :1-5.
NGV R R IR R G 5 O R LT .
R B2 AR ,2014,42(1) :65-68.

SUN Jiping, TIAN Zijian. Image monitoring system
and key technology in underground mine [ J]. Coal
Science and Technology,2014,42(1) :65-68.

INET WA T 0 K 9 IR N 5 K IR R R T YA T O
[J1. T A 3H16.2019,45(4) : 1-5.

SUN Jiping, JIN Chunhai. Research on methods of
mine flood perception and water source determination
[J]. Industry and Mine Automation,2019,45(4) .1-5.
OTSU N . A threshold selection method from gray-
level histograms[J]. IEEE Transactions on Systems,

Man,and Cybernetics,1979,9(1) :62-66.



