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Positioning system of fully mechanized working face based on UWB and laser ranging

NIU Yonggang, DOU Xueli, YIN Peng, LI Jingsheng, LUAN Liangliang, LAN Xiang
(Beijing Yongan Information & Communication Technology Co., Ltd., Beijing 100089, China)

Abstract: Traditional wireless positioning technology has low accuracy, and UWRB positioning
technology can achieve centimeter-level high-precision positioning to meet the accuracy requirements of the
fully mechanized working face positioning systems. However, the existing researches ignore the impact of
position change of the base station installed on the hydraulic support on the positioning effect. In order to
solve the above problems, laser ranging technology is applied to the mine environment and a positioning
system of fully mechanized working face based on UWB and laser ranging is designed. The positioning base
station is installed on the hydraulic support, and the position of the base station changes when the position
of the hydraulic support changes. The mine intrinsically safe laser ranging sensor is used to measure the
distance between the positioning base stations. The external antenna of the positioning base station
transmits fixed-power UWB wireless signals. The positioning base station communicates with the
positioning identification card worn on the personnel or installed on the equipment, and determines the
positioning information of the moving target through the time-of-flight ranging method. The positioning
base station uploads the positioning information data to the ground data center through the mine ring

network. The system test is carried out on the E2308 working face of Gaohe Coal Mine, and the result
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show that the positioning accuracy of the system reaches 0.193 m and the positioning accuracy is high.

Moreover, the system base station position calibration accuracy is about 0. 011 m, which solves the

problem of base station position calibration effectively.

Key words: fully mechanized working face; moving target positioning; mine wireless positioning;

UWRB; laser ranging; base station position calibration
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Fig.1 Structure of positioning system of fully mechanized

working face based on UWB and laser ranging
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Fig. 2 Positioning base station installation location
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Fig. 3 Positioning principle of positioning system of fully

mechanized working face based on UWB and laser ranging
A (s y) BBl AR MBS ALB, C 2 (8] 1B 5 2y
W dysdy ds AT
J(Il — )+ — P =d
(2, — )" + (y, — ) = d} @D)
1(13 — )+ (ys — ) = d;
W (D R PE T R A7) K s S
I Dz=b LT A RIE XK Hh D S R4
TR o2 e R b O H RO R A 200

Dzz[(fl']_xg) (yl_y%)J
(‘Tg *‘Tg) (yZin)

X
z = [ } (3)
Yy
b [ﬁ — x5+t — i+ d d?}
xs —xi+ v — v+ di —ds
SEBRIN P, DS RN iR 2 L AR T iR 2
He(z), WRYE R/ 3R FE S

(2)

€Y)

e(z) = |b— Dz (5)
FFMEIRE ()R T, 153 z i /ME .
dez) _ oprp; —opTh — 0 6)
dz
R H A . I a5
2= (D'D) 'D"b %

2" R E AL H AR A AL B AR AR
2.2 AR

K GUIT400 " FI A 22 B30\ I 5 A% J g i)
g vl Z A A ERES . SE £ Rl l i CAN B4
55 W e SR ) g T A o R P R R SO
JUJ 5 2 A 408 s uf #9380 O D0 B A TR S A I A i i

B REuiEE A 4 R,

() W%z
Q\/ A BT R

re mp my I8

I =2 T -7 O -7 e ™S T
3 B G :
T T T X4
pa P TR ||
b kol B ot o I E T

GRS S e
Fig. 4 DBase station connection mode
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Fig.5 Location calibration method of the base station
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Fig. 6 Location schematic diagram of base station and
identification card

(5) FFHEOG I BEAYL L 2F 2 4 RO & 9 HopR &
SERLHESG ALBLC AN 10 A bR &R B8R A bR AL
B TEZJE Rk B b AR AR R L R AR
Bl B IRFFALE AL,

(6) 78 5E o F Ge 42 i A v A7 3k i o7 00 IR
B E R IFENL R G IR S Wb i R A5 JF
1T &AL,

(7 i 72 v s SR N R A A E L T
R 3 o P Rl 67 R S IR AP S 4R A 4 Y ) A Ak
R Ll C maiR gl IF Fah kX B RE T4 E
1 R GE A

(8) ZRgixt il C M & AT R ME, AR J5 Xt 42
bR &R AT AL

(9) EELEDOMPBER),

(10D P30 85 Hh 3 ol 55 Ak s A7 W 2 o &%
g5 AL 2 T IR 55 A% . 00 58 B S DA IR 5% 4% T 4REL
I8 B A 1 HEAT 5347
3.2 MIKEERSAH
3.2.1 ASEIE BREAE ST

E2308 T fF i 75 5 #E O 0. 8 m., SRIK L

121125 — J1 — 780 RV A7 VR ks O BE 20 BE R
0.75~0.8 m, 35 CLL 0.2 m Hy Bq (7] g fin 1 B
J7 [l 4 RS, I 5O Ik 1
F1 o FEuh R D = A
Table 1 Base station position calibration

measurement data
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10 2.0 2.012 0.012 6.0
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Table 2 System positioning results m
FrR LERAAE  hRaE PHIRRE AR 0.8 m
T‘»% (a0 Yo ) {jﬁ Ax Ay Axs Ays

1 (14.920,—0.789) ZPy 0.143 0.127 0.151 0.144
2 (44.915,—0.773) ZEPY 0.146 0.129 0.158 0.145
3 (10.130,0.961) %4 0.115 0.116 0.139 0.127
4 (19.932,0.946) ZB4h 0.122 0.119 0.136 0.126
5 (39.835,1.034) Zp4h 0.128 0.124 0.129 0.132
6 (50.170,1.155)  ZR4k 0.130 0.121 0.145 0.133
7 (19.742,2.480) 44N 0.122 0.126 0.138 0.130
8 (20.245,2.550) ZE&h 0.120 0.115 0.139 0.131

9 (40.187,2.610) Zi4k 0.127 0.124 0.134 0.133

10 (49.890,2.479) 4L 0.131 0.120 0.128 0.130
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