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Abstract

The intelligent unmanned mining technology of coal mine is gradually coming into the public’s vi-
sion and becoming a development trend. This paper aims to analyze the key factors influencing
the successful application of unmanned working face technology in coal mine by combining qua-
litative and quantitative methods. The analysis shows that intelligent control, geological environ-
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ment and automatic technology are the three key factors affecting the unmanned working face in
coal mine. Then the corresponding countermeasures for the successful application of unmanned
working face technology in coal mine according to the three key influencing factors are put for-
ward: we should promote the application of multiple sensors, use remote sensing technology and
up and down high-speed communication technology, and improve the relevant software system.
At the same time, we need to improve the preliminary feasibility study and determine the scien-
tific mining parameters. We also need to improve automatic roadway formation technology and
working face adjustment technology, and combine theory with reality to provide a theoretical ba-
sis for the successful application of unmanned working face technology in coal mine in the future.
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Figure 1. Trend chart of literature research quantity on unattended working
face in coal mine
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Table 1. Measurement index of key influencing factors for successful application of coal mine unmanned face project
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Al15 e RE BARRER R K E SCHR[L]
HAEHRA R
Al6 WAL, Frfh. ez, RTRAEH K E SCHR[L]
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Table 2. Quantification table of influence degree
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Table 3. Post composition of participants in the survey
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Table 4. Total variance explanation
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BIAERFIEAA L E R R R Jie e B 1 J A
Bk EAES BB % B TEAS BB % B TEASH BB %
Al 8.213 48312 48312 8.213 48312 48312 2.959 17.406  17.406

D%y

A2 1.026 6.035 54.347 1.026 6.035 54.347 2.559 15.053 32.459
A3 0.948 5.576 59.923 0.948 5.576 59.923 2.247 13.218 45.677
A4 0.859 5.054 64.977 0.859 5.054 64.977 1.936 11.390 57.068
AS 0.706 4.155 69.132 0.706 4.155 69.132 1.674 9.846 66.914
A6 0.697 4.101 73.234 0.697 4.101 73.234 1.074 6.320 73.234
AT 0.601 3.538 76.772
A8 0.578 3.402 80.174
A9 0.484 2.849 83.023

Al0 0.462 2.718 85.741

All 0.440 2.587 88.328

Al2 0.409 2.404 90.732

Al3 0.387 2.277 93.009

Al4 0.382 2.244 95.253

Al5 0.301 1.771 97.024

Al6 0.275 1.618 98.642

Al7 0.231 1.358 100.000
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Table 5. Factor loading matrix
5. EFEEIER

5%
YGRS,
1 2 3 4 5 6
Al 0.712 -0.104 -0.377 -0.298 0.151 —0.158
A2 0.653 -0.015 -0.517 -0.012 0.368 0.215
A3 0.692 0.161 —0.256 0.392 —0.089 —-0.017
A4 0.713 0.065 —0.240 0.312 0.010 —0.192
A5 0.741 —0.049 —-0.015 0.162 —0.202 —0.069
A6 0.731 —-0.215 0.129 0.222 —0.100 0.188
A7 0.709 —0.154 0.191 0.363 —0.081 0.191
A8 0.682 -0.179 0.163 —0.019 0.297 0.422
A9 0.691 -0.077 0.311 —0.204 —0.027 0.054
A10 0.690 -0.269 0.181 0.082 0.099 —0.255
All 0.740 -0.005 0.273 -0.084 0.061 —0.308
Al2 0.734 —0.065 0.207 —-0.231 0.237 —0.018
A13 0.762 -0.062 —-0.053 —-0.024 —-0.105 —-0.280
Al4 0.718 0.237 —0.006 —-0.212 -0.338 0.232
A15 0.733 0.043 -0.074 —-0.291 -0.103 -0.078
Al6 0.673 0.325 —0.090 —-0.225 —0.289 0.172
Al7 0.338 0.794 0.269 0.150 0.323 —0.061
Table 6. Factor loading matrix after rotation
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1 2 3 4 5 6

Al 0.652
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A3 0.733
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A8 0.753

A9 0.537

A10 0.656
F1 All 0.729

Al12 0.605

Al3 0.574
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Continued
Al4 0.775
F3 A15 0.519
Al6 0.753
F6 Al7 0.945
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F, = 0.197A —0.282A, —0.240A, —0.006 A, +0.021A, +0.112A, —0.153A,
—0.159A, +0.210A, +0.401A, +0.475A, +0.290A, + 0.283A, —0.205A,, (1)
+0.164A, —0.198A, —0.011A,,

F, =-0.126A —0.027A, + 0.504A, + 0.437 A, +0.291A, +0.185A, +0.282A,
—0.264A, —0.237A, +0.088A,, —0.050A, —0.312A, +0.159A, —0.068A,, )
~0.127A, —0.059A, —0.032A,

F, =—0.004A —0.145A, —0.028A, —0.177A, +0.077 A, —0.006 A, —0.081A,

—0.106A, +0.141A, —0.311A, —0.118A,, —0.083A, +0.007A, +0.624 A, ©)
+0.273A +0.600A, —0.090A,,

F, =—-0.267A +0.141A, —0.097 A, - 0.215A, —0.059 A, +0.359A, +0.404A,
+0.675A, +0.198A, —0.006 A, —0.145A, +0.161A, —0.286A, +0.031A,, )
~0.184A, —0.082A, —0.037A,

F, =0.498A +0.739A, +0.031A, + 0.099A, —0.170A, —0.173A, —0.248A,
+0.209A, —0.159A, —0.082A, —0.150A, +0.123A, —0.043A, —0.144A,, ®)
+0.076A, —0.053A,, —0.021A,

F, =—0.138A +0.052A, +0.084A, +0.069A, —0.122A, —0.156A, —0.051A,
+0.065A, —0.017A, —0.058A,, +0.133A,, +0.125A, —0.104A, —0.063A,, (6)
~0.089A, +0.014A, +0.958A,,
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Table 7. Index weight ranking Table
= 7. I EHIF R

Y GE=E A fabr X FH e AT
All IR R G 0.1462 1 F1
A10 T8 18 AR 0.1212 2 F1
Al12 e HE AR 0.0932 3 F1
A13 IR YN Sd 0.0871 4 F1

A2 TFRSH 0.0732 5 F5
A9 LEREEINLZ 0.0675 6 F1
Al EES SN 0.0614 7 F5
A3 H B AR 0.0602 8 F2
Al5 wAAE BARBRR R 0.0532 9 F3
Al4 AR 0.0520 10 F3
Al6 b R P = 0.0494 11 F3
A7 TARmHEA 0.0369 12 F2. F4
A8 TE ik 0.0367 13 F4
A6 BLERA 0.0267 14 F4
Al7 ANA & 0.0168 15 F6
A5 HEEMBA 0.0117 16 F2
A4 H AR AIEA 0.0067 17 F2
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