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Research on shearer positioning experiment based on IMU and UWB at the end of
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Abstract: The long-term precision of shearer independent positioning device is an important research content of intelligent mining. The
current shearer positioning accuracy is hard to meet the demands of automatic mining, and we established a fusion positioning model based
on IMU/UWB, and proposed autonomous correction to compensate the drift error of inertial navigation device for the coal mine working
face by using the fusion results of IMU/UWRB to correct the position and posture of inertial positioning system. It can compensate the devi-

ation of IMU in real time, and realize long-term high-precision autonomous cycle cutting of the shearer. To reduce the influence of uncer-
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tain measurement noise on the positioning results, we use variational Bayesian unscented Kalman filter (VB-UKF) technique to smooth the
positioning results in order to further improve the fusion positioning accuracy. To verify the positioning accuracy of the mining face end,
fusion positioning experiments are conducted in Taiyuan Heavy Machinery Co., Ltd on the ground and Shandong Energy Group coal mine
working face in the underground, respectively. The experimental results demonstrate that, the accuracy of IMU/UWB fusion positioning is
higher than that of the single UWB solution. After smoothing via the VB-UKF algorithm, the error in the x-axis and z-axis orientation of
the IMU/UWB fusion localization for underground experiments decreased from 0.010 2 m and 0.194 m to 0.082 m and 0.158 m, respect-
ively, and the corresponding average accuracy improved by 19.6% and 18.6%. The error of the three pose angles is less than 2°, because
the error extended Kalman filter compensates and modifies the IMU bias in the fusion localization model, which can effectively suppress
the drift of the IMU posture angle. The underground field experiment proves the effectiveness of the positioning method of coal mining

face end, which provides better reference and experience for the further application in underground coalmine by using IMU/UWB fusion

positioning.
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Table 2 Main parameters of UWB module
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Table 4 Localization error statistics on x- and z-axis direc-

tion for results of ground shearer positioning
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shearer experiment
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Tk g x/m y/m z/m
1 1.251 3.352 —0.251
2 0 0 0
3 —-0.110 2.375 0.311
4 -1.223 2758 0.349

4~ UWB FEul i =457 B AL PR o

8 45 i T RBEHLI BT FUSHLIS A S8
B0 BE AR AR 1 B0, SRS S AT 45 s N (E] 8a),
UWB 15 5 A& i 38 P A AT i, 4 36361
D BE 3 Zh IR K290 2 cm, 58] UWB P440 7E - T
A 1 DU 5 AF X A, ] ) P4 X6 A5 5 () A% 4 5 T
BNy Ful 1 IIEEA 8728 i, FEOE W TR 1K
R SR T T v Sk 1) 4 J AR b, AT Rk A A7 B
vty Sk A SR AR ST 5 R 2280 o SRIEHUSHLIE (1)
JURP /K 28 FUR A AS 2337 Z0T8 5, BISRIENLAL 7%
1RSS5 30 38 NAFAE K Z AR, 1] 8b Ry Rt
HUFHLIS 153 ~ 166 s PN RIINEE AR fRF &L, AT LIE 2,
FEuh 1 ARG 2 AP S IR K29 R 5 om, FEu
3 FIEESG 4 (IR 2 K 249°2 em, Bl AR Y
BN, By RNK 55 B W D, 4 A4 F ik I R 2R
TOPRRAS, MR I B3 R 2 om, DA A4 05 3
{H3RFE, B2 FK ZEXF UWB 155 A 5 0 A G470,

224

c 18420 F
EEE 18390
% 18360 N
= 18330 |, L
5 21980 f T
£ 21960 |
= 21940 WMF\MMM\[
= 21920 s : : : :

19 630 ‘
E 19620 | — 33
£ 19610 0 ) A U, i
E 19600 t, , , , ,

19 360 ‘
E 19350 k4
210 330 PV oy gL
= 19330+

19320 L ' ' ' '

0 10 20 30 40

I
() KMENLIZ Sl AT A & PR 25

1 25 /mm
8

H 25 /mm
o0
W
S

H 25 /mm
N
[\e]
3

HH 55 /mm

lé4 156 158 léO 1é2 lé4 166
I} /s
(b) KIEHLIZ B HLIS I &
B8 FHTHERENEHAAENE 4 M EENEEH
Fig.8 Measurement distance of four base stations before the
shearer movement and shutdown in the underground coal mine

environment
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