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Study on framework and development prospects of intelligent mine
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Abstract: The paper firstly reviewed the present status of the digital mine in China expounded the major contents of the present digital
mine construction and analyzed the problems and challenges existed in the present digital mine construction. From a view of the innovation
technology the technical framework of the intelligent mine was provided and a study was conducted on the safety management benefit and
key technology faced to the intelligent mine development. The paper provided that the internet of the things big data mining and knowledge
discovery virtual reality flat management and new idea would be the new opportunity of the future mine enterprise development.

Key words: digital mine; intelligent mine; internet of things; data mining; flat management

0
Webz. O\ ~ N +.
o 2015 o
1
N 1.1
20 90 N
“ ”» 1
12016-11-12; : DOI: 10.13199/j.cnki.cst.2017.01.021
(2016YFC0801807)
(1978—) o Tel: 13810002132 E-mail: limeicug@ 163. com
I 2017 45(1) :121-128 134.

Li Mei Yang Shuaiwei Sun Zhenming et al.Study on framework and development prospects of intelligent mine J .Coal Science and Technology

2017 45( 1) : 121-128 134.

121



2017 1 45
H -3 \
20 N DCS.MES  ERP
NN o o 1 .
il A RS (ERP)
EEEENETAIES
| wx | |mrxs| poos| | on |
) ) £ IUT RS (MES)
EIREEIRECEIRERY
p-13 ERREEREE R
. . . : % i) gz B
« , Kl Bl Kt
s AR St (DCS)
o A A I H 3 i ds
2012 “863 7 (IR e || SRR ETS e
R DRSO | [l GE g ]
PNGYE A BT ||| E ) B
s, 2013 :
17 Fig. 1 Framework of digital mine
i « 1.2
. ® . 2012
5 3 .5 : 85
o 3 ( DCS Distrib— >
uted Control System) . ( MES °
Manufacturing Execution System)
( ERP Enterprise Resource Planning) 3 1)

122

3



2017 1

2.1

SaaS BRI
] e | E R e s
) 1L
: PaaS V-3 %5

2) Restful API
WO 5 || A A 0 28 [ Al 5

laaS JERBOIE 55
. [z0m sereirs] 2eene] o] gomnm]
° [tz o remss] e g | [t ve g s

iR g5

BEZ /REs Al e KE - &

FREW T & (DCS)

Corromn 3 rrom >

AR

2

0723 Fig.2  Technology framework of smart mine

1) IOT . IOT  Internet of Things

[

“ ”»

+Web2. 0. o ( UWB) . ( INS) .ZigBee

24-31

2) l[aaS o laas Infrastructure as a

Service

123



2017 1 45
PUE( ) (IDC Internet Da— ;
ta Center) o / / N N
IT o N N
3) PaaS . PaaS  Platform as a Serv— “o
ice o N .7 N
) 3
3.1
4) SaaS . SaaS  Software as a Serv— 3 o
ice o 1) RFID
Wifi N
ZigBee ( Ultra — wide Band-
. . width UWB) 273 o ZigBee
N . N ZigBee ZigBee ( )
~ ~ ° ( TOF)
. UWB ( 500 MHz
AY Y o ) o
2.2
2 o UWB
1) DCS.MES  ERP ( )
3
DCS.MES  ERP o UWB  ZigBee ToF
PaaS  SaaS o UWB
30 cm o
o 2)
2) ( N S S S )

124



2017 1

o PDCA( Plan Do Check
3)
GIS
> 3.3 N
° PSI Reality VR)
. 36-39 2
39.5%- 29%
3.2 VR
2.0
: ’ Reality AR)
TB
o 4V
( Volume) .
( Velocity)
( Variety) ( Value)
1) . AY o
VR

” ( Serious Game)

GIS N

; GIS

[3

Action)

( Virtual

( Augmented

125



2017

1

45

3.4

126

2/3

3.5

CIO0)

113

o

2/3

40

o

( Chief Information Officer

CIO



2017 1

. CIO
. CIO
IT
4
10 020
[ + »
4.0 “
” 2015
“ 2025”7 .
3 .

( References) :

1 . Co21 1.
1998( 2) : 8-11.
Al Gore.The digital earth: understanding our planet in the 21st cen—
tury J .Geo—Information Science 1998(2) :8-11.
2 .21 : I

11

12

2000 25(4) :337-342.
Wu Lixin Yin Zuoru Deng Zhiyi et al.Research to the mine in the
21st century: digital mine J .Journal of China Coal Society 2000
25(4) :337-342.

J. 2003 28(1):1-7.
Wu Lixin Yin Zuoru Zhong Yaping.Restudy on digital mine: char—
acteristics framework and key technologies J .Journal of China
Coal Society 2003 28( 1) :1-7.
J. 2003( 4) : 56-59.
Mao Shanjun Liu Qiaoxi Ma Ainai et al.Study on frame and ap—
plication of digital coal mine J .Geography and Geo—Information

Science 2003( 4) : 56-59.

2004( 7) : 29-31.
Wu Lixin Zhu Wangxi Zhang Ruixin. Digital mine and the future
development of mines in China J .Science & Technology Review
2004( 7) : 29-31.

. I 2000

(1):6-9.
Wu Lixin. Digital earth digital China and digital mine J .Mine
Surveying 2000( 1) : 6-9.

] 2009( 10) : 279-280.
Li Xin Wang Kun Guo Yong.Three—in—one network based on in—
dustrial Ethernet in the application of the digital mine J .Journal
of Small and Medium Enterprises and Management 2009 ( 10) :
279-280.

2012( 8) : 205-207.
Li Xiaowei.Introduction to the three nets in Guojiawan Mine J .
Digital Technology and Application 2012( 8) : 205-207.
J. 2013(2) : 27-33.
Zhang Shen.Development of coal mine automation J .Industry and

Mine Automation 2013( 2) : 27-33.

I 2012(3) : 111-118.

Liu Daoyu An Jisheng Wang Hongyao et al.Study and applica—
tion of integrated automation system used in mines based on inter—
net of things J .Mining & Processing Equipment 2012( 3):
111-118.

J. 2010
(9):151-154.
Wu Yixiang. Research of coal mine integrated automation system

J .Industry and Mine Automation 2010( 9) : 151-154.
J.
2014 42(9):1-6.

Wang Jinhua Huang zenghua. Innovation and development of in-
telligent coal mining science and technology in China ] . Coal

Science and Technology 2014 42(9) : 1-6.
127



2017 1 45
13 tem J .Science & Technology Information 2014( 20) : 96-97.
] 2014 42 (8) : 1418-1423. 24 “ + 7 ] .
Wang Jinhua Huang Leting Li Shoubin et al.Development of in— 2015( 10) : 16-19.
telligent technology and equipment in fully—mechanized coal min— Sun Jiping." Internet+coal" and coal mine informatization J .
ing face J .Journey of China Coal Society 2014 42 ( 8) : 1418- Coal Economic Research 2015( 10) : 16-19.
1423. 25
14 J. 2005(2) : 211-215.
J. 2012( 3) : 53-55. Yue Yiling Li Dongsheng.The research on the remote monitoring
Wen Huiming Jiao Yang Wang Zhidong et al.Platform design of system of coal mine based on data mining technology J .Journal
comprehensive information—based management for coal mines J . of Taiyuan University of Technology 2005( 2) : 211-215.
Coal Mine Modernization 2012( 3) : 53-55. 26 “ +” J.
15 2016 44(2):139-143.
J. 2009( 1) : 5-9. Wang Haijun Wu Xianli. Analysis on application of coal mine big
Yang Mingqiang Ju Zunzhou. Research of data model and data data in age of ‘Internet + ] .Coal Science and Technology
structure of integrated management of coal mine geospatial data 2016 44(2):139-143.
J .Industry and Mine Automation 2009( 1) : 5-9. 27 J .
16 J . 2015(3) : 1-5.
2014( 3) : 32-35. Sun Jiping .Accident analysis and big data and internet of things
Wang Jisheng Pan Tao.Practical exploration on digital mine con— in coal mine J .Industry and Mine Automation 2015(3) : 1-5.
struction J .Industry and Mine Automation 2014( 3) : 32-35. 28 .
17 J. 2014 40 J. 2011( 3) : 63-66.
(7):81-85. Xie Haidong Li Songlin Wang Chunlei et al.Research of intelli-
Tian Xin.Analyze of planning of digital mine platform J .China gent mine system based on internet of things J .Industry and
Coal 2014 40 (7) :81-85. Mine Automation 2011( 3) : 63-66.
18 7. 29
2015(7) : 13-18. I 2013( 11) : 208-209.
Wang Liguan.Thoughts on digital mine technology and mine tech— Cai Qian Zhang Cheng.Research on integration of coal mine safe—
nology” s upgrading in China J .World Nonferrous Metals 2015 ty supervision information system based on cloud computing J .
(7):13-18. Coal Technology 2013( 11) : 208-209.
19 J. 30 N
2012( 1) : 30-35. I 2014( 4) : 5-9.
Ma Jun.Analysis on integrated operation mode of coal production Ma Xiaoping Hu Yanjun Mou Yanzi. Application research of
transportation and sales in shenhua group J .Coal Economic Re— technologies of internet of things big data and cloud computing in
search 2012( 1) : 30-35. coal mine safety production J .Industry and Mine Automation
20 “ ” 2014( 4) : 5-9.
] 2014 39( 8) : 1572-1583. 31 . :
Mao Shanjun.Strategic thinking and key technology of informatiza— I 2012 37(3) :357-365.
tion construction of high —tech coal mine J . Journal of China Wu Lixin Wang Yunjia Ding Enjie et al.Thirdly study on digital
Coal Society 2014 39( 8) : 1572-1583. mine: serve for mine safety and intellimine with support from IoT
21 + J . J .Journal of China Coal Society 2012 37( 3) : 357-365.
2016 44(7) :28-33. 32
Huo Zhonggang Wu Xianli.Development tendency of internet plus I 2011( 1) : 133-141.
intelligent mine J .Coal Science and Technology 2016 44( 7) : Xiao Zhu Wang Yongchao Tian Bin et al.Development and pros—
28-33. pect of ultra—wideband localization research and application J .
22 7. 2014 Acta Electronica Sinica 2011( 1) : 133-141.
(6):37-41. 33 . I
Wang Li.Study on concept and key technology of smart mine J . 2009 (10) 1 1112-1124.
Industry and Mine Automation 2014( 6) : 37-41. Xiao Zhu Hei Yonggiang Yu Quan et al.Review on impulse radio
23 7. 2014( 20) ultra—wideband J .Science China Press 2009 ( 10) : 1112-1124.
34 Roy S Foerster ] R Somayazulu V S.Ultrawideband radio design:

128

96-97.

Wang Xiangxing. Discussion on intelligent mine construction sys—

( 134 )



2017 1

45

grated automation of mine J .Industry and Mine Automation

2010( 11) : 130-132.

Zhao Yanming Gao Jun Yang Guoqing et al. The status and

development of safety monitor and control system for coal mine

13 J .Colliery Mechanical & Electrical Technology 2007( 3) :
R . : 2014: 39-41.
408-409. 18
14 I J. 2013 34(6) : 285-286.
2011 36( 1) : 169-170. Tan Zhanglu Zhang Changlu Yu Jinzhi.Research on construction
Sun Jiping.Research on characteristics and key technology in coal of equipment management system in coal mines based on applica—
mine internet of things J .Journal of China Coal Society 2011 tion of internet of things J .Coal Mine Machinery 2013 34
36( 1) : 169-170. (6) :285-286.
15 J 19 J.
2010( 6) : 28-30. 2015( 5) : 4-5.
Sun Jiping.Review and prospect of technologies of automation and Ding Enjie Zhao Zhikai.Research advances and prospects of mine
informatization of coal mine J .Industry and Mine Automation internet of things J .Industry and Mine Automation 2015 (5):
2010( 6) : 28-30. 4-5.
16 J 20
2010 36( 12) : 62-63. J.
Hu Jihong. Coal mine safety monitoring system in China: existing 2010( 12) : 119-121.
problems and future development J .China Coal 2010 36( 12) : Zhang Shen Ding Enjie Xu Zhao et al.Part Il of lecture of in—
62-63. ternet of things and sensor mine: characteristics and key technolo—
17 gies of sensor mine internet of things J .Industry and Mine Auto—
J. 2007( 3) : 39-41. mation 2010( 12) : 119-121.
( 128 ) 38
the promise of high—speed short—range wireless connectivity J . I. 2004( 9) : 1905-1909.
IEEE Proceedings 2004 92(2) :295-311. Zou Xiangjun Sun Jian He Hanwu et al.The development and
35 Yang L Q Giannakis G B. Ultra—wideband communications an prospects of virtual reality J .Journal of System Simulation 2004
idea whose time has come ] .IEEE Signal Processing Magazine (19) : 1905-1909.
2005( 11) : 26-54. 39
36 Win M Z Dardari D Molisch A F et al. History and applica— I 2011( 1) 1 1-5.
tions of UWB ] . Proceeding of the IEEE 2009 97( 2) : Chen Haolei Zou Xiangjun Chen Yan et al.Overview of the ad—
198-204. vance in virtual reality technology J .Sciencepaper Online 2011
37 ] . (1):1-5.
40 I

134

2004 23( 2) : 238-240.
Jiang Xuezhi Li Zhonghua.Present situation of VR researching at
home and abroad J .Journal of Liaoning Technical University:

Natural Science 2004 23 ( 2) : 238-240.

2015(9) : 45-50.
Ma Jun.Analysis on the vertically integrated operations of hunter

valley coal chain J .Coal Economic Research 2015( 9) : 45-50.



