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Abstract: As the core segment of coal mining production, the level of intelligence in the fully mechanized mining face is directly
related to the overall safety production and economic benefits of the coal mine. The positioning and motion trajectory of the coal
shearer are crucial for the automatic alignment and straightening of the working face. This paper proposes a coal shearer progress
trajectory monitoring system based on multi—sensor fusion. The system acquires the shearer arm height and generates the top and
bottom curves of the shearer in the coal seam through the fusion of an Inertial Navigation System (INS) and an inclination sensor,
as well as the bi—arc spline curve fitting method. The particle filter algorithm is used to fuse data from the INS and encoder to
achieve shearer progress positioning and curve plotting. Experiments are conducted at the 15404 working face of the New Earth Coal
Mine of the Yangmei Group. The results indicate that the fusion positioning accuracy is higher than that of the standalone INS
positioning accuracy, overcoming the problem of cumulative inertial navigation error over time. The shearer progress curve plotted
by the system closely matches the actual working curve of the shearer, meeting usage requirements. The implementation of the
system provides technical support for controlling shearer operation and optimizing coal mine production, offering significant practical
application value.
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Fig. 1 Diagram of the relative positions of sensors to the coal mining machine
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Fig. 2 Schematic diagram of coal mining machine tilt

PURFIEIR €, MZRE KM A TR, 4% 1
SRIEALTR I AR L R e R A=A T A v
[ HETT IR n B, S,(0 = 1,2, ,n) FR,
F I RT USERT e BV A S, B2 R THRRIER

MRl 2R 43 A T LU S pR L R(x) I D(x) Rt
TN R B AL AN & 3 s o SRIEHL B ERVR fAT 1Y
RIEFRAE 1 B HUSADRHR IR T A 75

P(xij) = R(xij) Wy S <x,,(j=1,2,---,m) (4)



5510 4 HER1

s BT AL Bl A RO T HE DN R S

191

M2 T B M B WO AR ] s AR
Q(x;) =D(x;) x4 Sx; <x,,(j=1,2,---,m) (5)

Hrpr, v VIR S, B AEETARAR ) «,, FRY)
F S, LSRR R

z
Z
z ! R X,
. D s,
z R, X
7 D S
P Y -2
z . X
z D, 5
Y R, X
S,
Y D,
@ X
% W S
TAETE T 0 X
B3 ZEEL) R SR

Fig. 3 Coal cutting curve slicing model
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Fig. 4 Schematic diagram of curve plotting
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Fig. 5 Schematic diagram of the IMU and encoder installation positions
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Fig. 6 Simulation experimental results
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Table 1 Positioning error statistics m
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Fig. 7 Travel curve of inertial navigation — based coal mining

machine
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Fig. 8 Travel curve of coal mining machine after data fusion
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