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Design on positioning system of shearer based on ultra wide band technology
Liu Qing

( Beijing Tiandi—Marco Electro—Hydraulic Control System Company Limited Beijing.. 100013 China)

Abstract: According to the poor stability of the present infrared detection method limited-detection accuracy high cost and other problems
the paper provided the positioning system of the shearer based on the distance measuring principle of a ultra wide band and in detail intro—
duced the general design structure distance measuring and positioning principle. hardware composition and software design method of the
positioning system.The prototype of system was applied to the underground mine test in No.311101 coal mining face of Bayangaole Mine.
The results showed that the distance measuring error of the system positioning base station was less than 0.5 m and within the distance of
80 m ( 50 hydraulic powered supports) the positioning accuracy. of the shearer would be higher than the positioning system based on the
infrared principle.The system could accurately and quickly position the location and direction of the coal shearer and would have the low
cost easy arrangement simple calculation small error high antizinterference capacity and other obvious advantages.
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Fig. 1 Distribution of working face positioning station
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Fig. 3 Hardware structure diagram of shearer positioning system
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Fig. 4 Data flow diagram of shearer positioning system
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Fig. 6  Flow of shearer localization algorithm
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Fig. 7 Distance curve of shear from first station
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Fig. 8 Distance curve of shear from first station

( References) :

J. 2011 36( 5) : 167-170.

Xu Chunyu Song Yuan Song Jiancheng et al.Development of the



2016 11

device to detect the position of coal mining machine by infrared ray
based on MCU J .Journal of China Coal Society 2011 36(5):
167-170.
SAC
J. 2012 17(2) :47-51.

Tian Chengjin Wei Wenyan Zhu Xiaolin. Automatic following
coal—cutter technology of based on SAC electrodraulic control sys—
tem in powered support J .Coal Ming Technology 2012 17(2):
47-51.

J. 2013( 6) : 157-159.
Liu Qing Wei Wenyan. Research on shearer localization algorithm
base on position detection of shearer by infrared J .Mechanical

Engineering & Automation 2013( 6) : 157-159.

I 2015 40( 11) : 2603-2610.
Fu Shichen Li Yiming Yang Jianjian et al.Research on autono—
mous positioning and orientation method of roadheader based on
Ultra Wide—Band technology J .Journal of China Coal Society
2015 40( 11) : 2603-2610.

2011.
.UWB
I 2012 21( 8) : 156-159.
Zu Jun Hao Runke Yang Guang.System research and application

based on UWB technology in fire location J .Computer System
Applications 2012 21( 8) : 156-159.

2015 36( 8) : 21-23.
Zhang Mailing Wu Yanchang. Design of mine locomotive positio—
ning system based on ultra—wideband technology J . Coal. Mine

Machinery 2015 36( 8) : 21-23.

UWB D..
2012.
D . : 2009.
M . : 2013:
145-146.
CSS
J. 2014( 1) : 5-8.

12

14

15

18

20

Zhang Kefan Zhu Haixia Bao Jianjun.Design of underground pre—
cise positioning system based on CSS technology J .Industry and
Mine Automation 2014( 1) :5-8.

2013( 6) : 5-7.
Wang Taihua Zhang Yanming. Design and simulation of UWB
pulse circuit at underground mine ] .Colliery Mechanical Elec—
trical Technology 2013( 6) :5-7.
.Chirp—-UWB
I 2007(4) :7-9.
Zhang Wenjie Wang Yanfen.Chirp—UWB Application Research
of wireless communication technology in coal mine J .Industry
and Mine Automation 2007( 4) : 7-9.
TOA

J. 2012( 3) :31-34.
Liu Shisen Tang Chaoming Wu Wei. Research of TOA ranging
method in wireless sensor network J .Industry and Mine Automa—

tion 2012( 3) :31-34.

2015( 6)/: 18=20:
Tang Lijun Wu Wei. Node design in accurate positioning system
for underground coal mine J .Coal Engineering 2015 ( 6) : 18—
20.

TOA

I 2012( 4) : 65-67.
Wu Wei Liu Shisen. Accurate person positioning system for coal
mine based on TOA technique J .China Coal 2012(4) : 65-67.
Johnson J Dewberry B.Ultra wide—band aiding of GPS for quick
deployment of anchors in a GPS—denied Ad—hoc sensor tracking
and communications system C //Proceedings of ION GNSS
2011 Portland 2011.
Huseth Dewberry McCrosky.Pulsed=RF ultra wide—band ranging
for the GLANSER GPS~—denied emergency responder navigation
system C //Proceedings of ION ITM 2011 San Diego 2011.
Petroff A.A practical high performance Ultra—Wideband radar
plat—form C //IEEE Radar Conference Atlanta 2012: 880 -
884.

CN105259549A P .2016-01-20.

135





