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ABSTRACT Compared with other production industries, metal mine is recognized as a high accident rate and the highest casualty rate
due to the bad working environment. Therefore, safety production is the key concern of mining enterprises. With the attention of
enterprises to safety problems and the increasing improvement of mine safety management system, many mines have established secure
big data platform to effectively manage production and ensure the safety of underground operation, receiving the safety hazard
information from daily safety inspection into the platform. However, due to the data of security risks are unstructured short texts with the
operation of the enterprise, including the data recorded in the platform presents the characteristics of complex data content, large data
scale, and non-standard data records. Moreover, due to the lack of an effective text analysis model, a small part of the security risk data is
only used for simple analysis such as report analysis and data statistics, whereas more data is stored in a secure big data platform. Thus,
the data did not play a guiding role in production, resulting in a waste of these valuable data resources. In order to explore the internal
relationship between hidden danger data and the rule of hidden danger occurrence, based on big data analysis technology, this paper
constructed a multi-dimensional analysis model of mine safety hidden danger. We analyzed the distribution law of hidden danger in two
dimensions of time and space, used the topic mining model to classify hidden danger information, and obtained 13 hidden danger topics,
using association rules to mine hidden danger. The model explores the internal relationship between different hidden dangers and uses an
R programming language to visualize the above results. The results made full use of the mine hidden danger data and avoided the waste
of data resources through the analysis and research of the hidden danger with a certain guiding value for preventing mine accidents.

KEY WORDS mine safety; text mining; data of hidden danger; data analysis; data visualization
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Table 1 High frequency words of hidden danger (part)

Number Hidden danger vocabulary

Word frequency ~ Proportion/%

Number  Hidden danger vocabulary ~ Word frequency ~Proportion/%

1 Support 9493 5.27
2 Roof 9174 5.10
3 Pumice 8756 4.86
4 Illumination 6145 3.41
5 Head-on 5237 291
6 Much more 4931 2.74
7 Hydrops 2909 1.62
8 Roof and sidewalls 2773 1.54
9 Facilities 2659 1.48
10 Rock bolt 2456 1.36

11 Civilized production 2440 1.36
12 Pavement 2327 1.29
13 Roadway’s sides 2232 1.24
14 Not in place 2190 1.22
15 Fan 2112 1.17
16 Work 2099 1.17
17 Distribution box 2011 1.12
18 Fracture 1900 1.06
19 Explosive 1798 1.00
20 Jeep 1538 0.85
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Table 2 Statistical table of common hidden danger vocabulary (part)

Word frequency
Hidden danger vocabulary

2013 2014 2015 2016 2017 2018 2019
Roof 605 872 818 1080 1358 1716 1246
Illumination 451 547 405 489 938 1176 1106
Rock bolt 161 220 360 259 321 322 235
Pumice 593 850 1014 1326 1317 1748 1234
Distribution box 176 226 156 237 333 391 303
Head-on 484 477 387 618 765 1242 794
Support 704 781 849 1152 1274 2116 1687
Fan 221 254 167 210 363 302 313
Hydrops 280 280 278 296 459 592 484
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Fig.8 Hidden danger of mine safety and its spatial distribution
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Table 4 BTM mine safety hidden danger theme and hidden danger keywords list

Number Safety hidden danger theme Hidden danger keywords
1 Hidden danger of support Support, roof, roadway’s sides, network degree, measures, not in place, invalid, fracture
2 Hidden danger of roof Roof, joint, caving, fragment, pumice, dangerous rock, crack, development
3 Hidden danger of transport Overload, ramp, violation, jeep, down, fire extinguisher, load-haul-dump unit
4 Hidden danger of rock bolt Rock bolt, network degree, not in time, follow-up, lack, long- cable, too long
5 Hidden danger of pipeline Wind belt, cable, set up, follow-up, damaged, hang, stringing, drop, water pipe
6 Hidden danger of ventilation and three prevention Fire extinguisher, fire water pipe, fire box, dust, airflow, oxygen, air quality, local ventilation
7 Hidden danger of operation Operation, grouting, excavation, scene, top brush, people, construction, not completely
8 Hidden danger of safety protection Safety hat, protect, protective fence, sign, carapace, measures, sign
9 Hidden danger of electromechanical Fan, distribution box, transformer, switch, ground wire, grounding electrode, cable
10 Hidden danger of blasting operation Smooth blasting, explosive, detonating tube, explosive box, lock, lying around
11 Hidden danger of road Pavement, out-of-flatness, silt, potholes, sundries, hydrops
12 Hidden danger of water disaster Hydrops, too much, deeper, ditch, water pump, puddles, drain
13 Hidden danger of environmental Silt, mud, clean up, poor, hydrops, sundries, purling
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Table 5 Mining association rules of mine hidden danger (part) iﬁﬁ? *ﬁﬁ ﬁlé @z EEIE % Ig'%z[ '%‘ ﬁF E&ﬁ% 20 FF‘E PLE.
Number  Association rules Support  Confidence  Lift  Count j‘] T E j]ﬂ E: W E/‘J % *Fr ﬁgf’ @J E/‘J éé H% %j-n‘ )ﬂJJ ’ ?F IJ H
R 55 H Y arulesViz £ X% SR 247 ol 4L 16 Ji&

{driver}=>
1 0.0050427 0.7208333 51.200060 173 . .
{safety hat} A, MMFE 10~ K 11 fizs.
{pry detection}=>
2 ttop brush) 0.0158860 0.9663121 49.332244 545 Seatter plot for 296 riles
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Fig.11 Visualization of mine hidden danger association rules based on graph
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