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Optimization of the critical value of coal and
gas outburst comprehensive prediction index
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Abstract: In order to improve the accuracy of coal and gas outburst prediction, guarantee safe and efficient

propulsion of mining face and reduce the cost of outburst prevention, by fully considering the interval

attributes and weights of the three indicators (the prediction rate &. accuracy rate of coal and gas outburst,

and accuracy rate of no coal and gas outburst) , we use the method of multilevel incidence decision of multi-

attribute interval number to calculate the optimal interval of comprehensive prediction index F'of Zhangji

coal mine, and its value is [370,380]. According to the method of multi-weighted index gray target decision

method, the top-ranking of F’ is 400, 390, 380. The intersection of the optimized interval and the top-

ranking of F' is 380. Case study results shows the method is reasonable.
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Table 1 “Three Rate” distribution under different F’thresholds
F’ A, A, A, F’ A, A, A,
200 0.352 5 0.469 4 1.000 0 310 0.302 2 0.523 8 0.989 7
210 0.352 5 0.469 4 1.000 0 320 0.287 8 0.550 0 0.989 9
220 0.345 3 0.479 2 1.000 0 330 0.266 2 0.567 6 0.980 4
230 0.330 9 0.478 3 0.989 2 340 0.266 2 0.567 6 0.980 4
240 0.316 5 0.500 0 0.989 5 350 0.259 0 0.583 3 0.980 6
250 0.302 2 0.523 8 0.989 7 360 0.251 8 0.600 0 0.980 8
260 0.309 4 0.511 6 0.989 6 370 0.237 4 0.636 4 0.981 1
270 0.309 4 0.511 6 0.989 6 380 0.230 2 0.625 0 0.981 3
280 0.309 4 0.511 6 0.989 6 390 0.230 2 0.625 0 0.981 3
290 0.302 2 0.523 8 0.989 7 400 0.208 6 0.689 7 0.972 7
300 0.295 0 0.536 6 0.989 8
Ferp, Ay TN S B, A g B S MG VR 2 A S TN R 58 1 oA 3R
D PSR J5 25 R de pnde .
R2 REBRRER
Table 2 Interval decision matrix

S, A, A, A,

Sy [30.22,35.25] [46.94,52.38] [98.97,100.0]

S, [29.50,30.22] [52.38,53.66] [98.98,98.97]

S; [25.90,29.50] [53.66,58.33] [98.06,98.98]

S, [20.86,25.90] [58.33,68.97] [97.27,98.06]
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Table 3 First level standardization interval decision matrix

S, A\’ Ag/ AS/

S, [0.184 8,0.247 1] [0.201 2,0.247 9] [0.249 9,0.254 3]
S, [0.215 5,0.253 2]  [0.224 5,0.253 9 ]  [0.249 9,0.251 7]
S, [0.220 8,0.288 3] [0.230 0,0.276 1] [0.247 6,0.251 7]

S, [0.251 5,0.357 9] [0.250 0,0.326 4] [0.245 6,0.249 3]

R4 S ESTXTA WREAYXKRARXEE

Table 4 Interval correlation coefficient and interval correlation degree of S; and S* about A;

3

S, £ (B) £ (B) Eun (B) D () &
i=1

S, 0.333 5 0.411 7 1.000 0 1.745 2 0.581 7

S, 0.368 8 0.457 2 0.961 1 1.787 2 0.595 7

S; 0.459 8 0.544 3 0.949 4 1.953 5 0.651 2

S, 0.999 9 1.000 0 0.908 5 2.908 4 0.969 5
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Table 5 Decision matrices
F’ A A, Ay’ F’ A’ A, Ay’
200 —0.999 760  —1.000 000 1 310 —0.339 620 —0.166 780 1
210 —1.000 000  —1.000 000 1 320 —0.150 940 0.234 303 1
220 —0.905 660  —0.850 430 1 330 0.132 076 0.503 332 1
230 —0.716 980  —0.864 310 1 340 0.132 076 0.503 332 1
240 —0.528 300 —0.531 390 1 350 0.226 321 0.744 257 1
250 —0.340 170  —0.166 920 1 360 0.320 736 1.000 000 1
260 —0.433 960  —0.353 320 1 370 0.509 566 1.000 000 1
270 —0.433 960 —0.353 320 1 380 0.603 981 1.000 000 1
280 —0.433 960 —0.353 320 1 390 0.603 981 1.000 000 1
290 —0.339 620 —0.166 780 1 400 0.887 226 1.000 000 1
300 —0.245 750 0.029 096 1
2)BICR ) 1
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Table 6 Target distances corresponding to different critical values

F’ 3 F’ 3 F’ 3

200 1.633 377 270 1.139 344 340 0.579 553
210 1.633 550 280 1.139 344 350 0.473 297
220 1.534 199 290 1.026 854 360 0.395 679
230 1.463 743 300 0.913 341 370 0.288 148
240 1.249 885 310 1.026 854 380 0.234 887
250 1.027 147 320 0.799 913 390 0.234 887
260 1.139 344 330 0.579 553 400 0.081 657

SFEF .
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Table 7 Contrast of application effect before and after the application of Comprehensive index F'=300
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