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Geological anomaly intelligent identification method based on

coal and gas outburst prediction characteristics

MA Guolong'"?
(1. State Key Laboratory of the Gas Disaster Detecting, Preventing and Emergency Controlling,
Chongqing 400037, China; 2. CCTEG Chongqing Research Institute, Chongqing 400037, China)

Abstract:In view of problems that existing geophysical prospecting and drilling methods of coal mine
are not effective in advanced detecting of geological anomalies such as small geological structures and coal
seam occurrence changes, as well as insufficient exploration and utilization of hidden information in
outburst prevention and prediction data, the idea of geological anomaly intelligent identification according
to association between outburst prediction characteristics and geological anomalies is put forward. From
data distribution of a single coal and gas outburst prediction event and the data change of several
consecutive coal and gas outburst prediction events, 10 indexes of outburst prediction characteristic are
constructed, forming the coal and gas outburst prediction characteristic index system. Applying the
method of association analysis, a method of geological anomaly intelligent identification based on coal and
gas outburst prediction characteristics is proposed, and the key technologies are emphasized, such as
binary attribute transformation of characteristic index, association rule analysis, effective rule extraction,

identification criteria establishment and geological anomaly possibility levels classification. A geological
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anomaly intelligent identification system based on coal and gas outburst prediction characteristics is
designed and devoloped using B/S structure, which achieves online collection of outburst prediction
information, automatic analysis of outburst prediction characteristics, advanced dynamic identification of
geological anomaly, and joint distribution of identification result via multi-channel of website and mobile
terminal. The field test results show that the system can independently construct the geological anomaly
identification criteria, and the total accuracy rate of geological anomaly identification reaches 87.63%,
which provides an effective means for the coal mine to grasp the geological anomaly in advance, and realizes
extended application of hidden value of the outburst prediction data.

Key words: coal and gas outburst; coal and gas outburst prediction; geological anomaly; intelligent

identification; characteristic index; association analysis
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Fig. 1 Intelligent identification process of geological
anomaly based on coal and gas outburst

prediction characteristics
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Table 2 Binary processing method and parameters of coal and gas outburst prediction characteristic index
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Fig. 2 Spatial distance constraint of association analysis
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Table 3 Classification rules of geological anomaly possibility
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Table 4 Relevant parameters of effective

association rules of test mine

A BRI s ¢ l
{Hi =1, 4} —> {5 5% ) 0.168 0.703 0.795
(Ex, =0, 4} { Mo 5 4 ) 0.175 0.683 0. 827
(Bk, €[30,60)} > (M%)  o0.164 0.670 0.778
{Rs=0. 6}~ {Hu T 5% ) 0.158 0.624 0.746
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Table 5 Accuracy investigation and statistics of

geological anomaly identification results

—— HR SR I /IR HEH e
WH HRE xRy B /X
1% 9 6 3 6 66. 67
2 9% 23 18 5 18 78.26

b JF 5 R
3% 26 22 4 22 84. 62
/it 58 46 12 46 79. 31
TG Hb 5T 5 128 11 117 117 91. 41
it 186 57 129 163 87.63
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Fig. 6 Identification accuracy of different geological

anomaly probability grades
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