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Abstract

In order to improve the accuracy and feasibility of coal and gas outburst accident prediction, prin-
cipal component analysis is used to reduce the dimensionality of the original data of 12 factors af-
fecting coal and gas outburst, and then the information content containing 85% of the original da-
ta is obtained. The 8 principal components are used as input through Adaboost and the single-
layer decision tree is used as a weak classifier to learn, and a coal and gas outburst prediction
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model combining principal component analysis and AdaBoost is established. And select examples
to use 64 sets of data as training samples and 16 sets as prediction samples, and prove the stability
of the model by judging the confusion matrix. The results show that the prediction accuracy of the
prediction model based on the AdaBoost algorithm and the single-layer decision tree as the weak
classifier reaches 100%, and the overall level is stable, which can provide a theoretical basis for
safe production.
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Figure 1. Algorithm flow chart
B 1 BERiEE

AdaBoost H ik & — i gt 3 5k, BT Z Ha a8, el ORI 24, 52
2R, KX R BRI AT AN A G, TR B & 40 RO H ¥, AdaBoost Sk {8 FH 2 122
WA JE FE RS A Y HE A 2R BLIA B 50% LA |

AdaBoost HiED BN R [7]:

1) NGRS BB EMBUE > i, BIEENIGREARTER A B EGMER . WA E
T ={(% Y1) (%0 Y2 ) (X Y )} Fetx € Xo X BFSEBI2E, y; € [-1,1].
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3. sEBlsrHRr
3.1 RERHEL AR mE R

I B ARG LT R M B R LTS R (A) . LR J1(B). PLTSIE L (C) K
(IR R (D) HEEIIR(E) MEMBIRETY(F) . FLNR AR R (G) HE R (H) TUA TR
(1) SIS EL 2 Q). BEAIRERE AR (K) S Kl S B (L) R T AR5 T3 9% Y 10 5 26 2% 5 i[R3R
JR s e WA 1 [8].

Table 1. Raw data of main influencing factors of coal and gas

#= 1 BRERHEFEZNERFEGRE

A B Cc D E F G H | J K L
7.97 1.26 19.6 0.4 393 3 13.27  23.65 0 1.42 23.96 2.1 0
8.04 105 8.8 05 345 4 13.75 2.37 1 4.56 54.56 18 0
8.23 1.34 10.1 0.4 489 2 2342 134.22 1 6.73 15.43 5.9 1
1054  2.15 9.57 0.8  469.03 1 16.27  89.18 1 5.78 73.36 3.68 1
1371 474 6.52 0.6 594.17 2 12.06  13.93 1 5.47 0 7.47 1
10.89 2.32 8.62 0.5 518.45 2 56.39 96.74 0 5.69 15.29 5.05 1

9.51 1.7 5.57 0.7 586.81 1 12.85 141.27 1 5.77 61.33 9.36 1
7.33 0.96 8.03 0.5 314.74 4 12.54 2.16 1 4.16 49.77 1.64 0
4.39 0.52 9.67 0.3 400.49 3 1482 53.82 0 1.87 0 1.55 0

3.2. REaBUERER S DT

XS PULAT R 2 M DR 2 AR R SR AR B HEAT 0 Mo ARAEE 1 B T Rn3E AT 12 MRRAE, X Hidk
T BB AT, e BRI AR BN i, TSR O T ZE TR e R Tk, e Rk
2 JlRe 4% 2 Ao BT ZEDTHRA B R DT, e TR AR S R 15 ZEAE TS I BE LR
BRETTZDEE R, T E A PR R0 TR AR R A R R RE . T BT Rk
FAMERS R . % 3 NEM I TE R BT q MFEER RRE 5 BOKT55T 80%[ A
TRER, KRR 2 858, AR T 8 4, EARiLfE B &= 93%.

DOI: 10.12677/me.2023.112018 145 i AR


https://doi.org/10.12677/me.2023.112018

KA, XHR

Table 2. Variance contribution rate and cumulative contribution rate

2. FERMERRRITTTER

=t Epale EM(%)

1 4.83 40.30 40.30

2 2.05 17.10 57.40

3 1.17 9.74 67.15

4 0.84 7.01 74.17

5 0.68 5.71 79.89

6 0.56 4.68 84.57

7 0.48 4.00 88.58

8 0.42 3.57 92.15

9 0.37 3.12 95.28

10 0.29 2.48 97.76

11 0.15 1.30 99.06

12 0.11 0.93 100

Table 3. Principal component analysis results
=3 ERDDINER
yl y2 y3 y4 y5 y6 y7 y8
-2.13 -1.52 2.11 -3.37 0.84 —2.78 0.33 2.56
-1.38 6.91 1.24 —0.36 -0.8 -1.84 —-0.45 -0.11
1.33 -0.01 0.04 -1.25 -1.28 1.6 4 —-0.93
1.97 0.89 -0.97 -0.22 -15 -0.27 —5.45 2.45
3.02 0.64 -0.69 -1.5 -0.76 1.3 —-0.26 -3.28
—2.14 -15 2.05 -3.32 0.86 —2.74 0.35 2.38
-0.47 0.59 -2.13 0.47 0.81 —-0.35 -2.15 0.12
-1.87 -1.23 0.97 0.77 0.35 —-0.08 -1.67 -4.14
-1.68 -0.71 0.75 1.31 -3.03 -0.71 1.73 0.86
—2.18 —-0.6 0.07 0.61 —2.01 3.9 -0.97 0.53
-2.39 1.36 —4.46 1.18 3.48 1.07 0.12 1.95
—2.24 -1.31 1.69 -3.01 1.04 —2.45 0.48 1.19
-1.35 1.8 -34 -1.13 -1.14 -0.8 0.37 -1.74
-1.99 -1.07 0.71 0.8 0.51 0.07 -1.39 —4.87
-1.85 —0.59 0.51 1.33 —2.69 —0.49 1.81 -0.2
21 0.85 —-0.83 -0.2 -1.71 -0.33 —5.66 2.97
1.68 -15 2.02 1.25 1.06 0.9 0.98 1.17
211 -1.1 0.94 -1.17 5.72 2.72 121 -0.3
1.85 0.54 —-0.78 0.48 -0.84 —2.84 —0.42 0.19
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211 -1.89 2.03 5.07 1.89 -1.32 -1.24 1.24
1.45 —-0.07 0.18 -1.27 -1.45 1.56 4.05 -0.52
2.29 -0.41 1.21 -2.77 -1.88 4.07 -1.2 2
15 -0.51 —0.48 3.37 —-0.35 —2.58 0.29 —0.48
1.66 0.72 -1.24 0.63 -1.58 -0.46 3.78 0.69
2.35 0.54 —-1.03 —2.84 12 -2.3 0.07 -1.14
2.06 0.86 -0.87 -0.21 -1.65 -0.31 5.6 2.81
1.53 -1.42 1.74 1.46 1.15 1.44 1.03 1.68
2.98 0.66 -0.73 -1.5 -0.69 1.29 -0.24 -3.38
2.07 -1.07 0.88 -1.17 5.72 2.71 121 -0.42
1.81 0.56 -0.82 0.47 -0.78 -2.8 -0.4 0.06
2.06 -1.87 1.98 5.03 1.92 -1.3 -1.22 1.09
1.42 —-0.05 0.13 -1.26 -1.4 1.57 4.03 —-0.65
1.62 -0.57 -0.37 3.46 -0.54 -2.65 0.25 -0.04
1.79 0.68 -1.13 0.67 -1.77 -0.54 3.83 114
2.47 0.48 -0.89 -2.88 1.02 -2.38 0.03 -0.72
2.2 0.82 -0.74 -0.19 -1.87 -0.36 -5.82 3.33
1.78 -1.55 2.13 1.27 0.99 0.9 0.97 15
3.13 0.61 -0.59 -15 -0.91 1.3 -0.3 -3.03
-1.37 1.81 -3.42 -1.12 -1.08 -0.77 0.39 -1.87
-2.01 -1.05 0.67 0.81 0.53 0.09 -1.35 -4.97

3.3. ERO S AdaBoost BIFRMIESR

B A B AT E R 8, RIS BN T E N RHE A AdaBoost FEARYHEAT . SR
Python 3.6 HEATHn S, K LR RFEMAE NG5 702848, 590 KA 80 n = 3, WO S A, B
FEAHY 1, XA 990 RTINS, OB AR 9970 A BB, YIRS A K B 28 1) 73 e x4
PRHEEAT T . BEHLAMIE 16 ALECNTRINAL, FEs Rk 4 B .

Table 4. Comparison of predicted results with the real situation
= 4. NERSETIFERIRTEL

yl y2 y3 y4 y5 y6 y7 y8 WhME TME
—2.39 1.36 —4.46 1.18 3.48 1.07 0.12 1.95 0 0
-1.84 -1.02 0.17 0.91 0.39 1.73 1.65 1.03 0 0
-1.34 13.42 8.75 1.94 2.2 0.97 0.54 -0.02 0 0
3.13 0.61 -0.59 -1.5 -0.91 1.3 -0.3 -3.03 1 1
-2.14 -1.5 2.05 -3.32 0.86 —2.74 0.35 2.38 0 0
142 -0.05 0.13 -1.26 -1.4 1.57 4.03 —0.65 1 1
1.53 -0.52 -0.45 3.4 -0.41 —2.6 0.27 -0.35 1 1
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2.07 -1.07 0.88 -1.17 5.72 2.71 121 —0.42 1 1
-1.68 -0.71 0.75 1.31 -3.03 -0.71 1.73 0.86 0 0
1.81 0.56 —-0.82 0.47 -0.78 -2.8 -0.4 0.06 1 1
1.41 —0.47 —0.56 331 -0.23 —2.53 0.31 —-0.78 1 1
1.66 0.72 -1.24 0.63 —1.58 —0.46 3.78 0.69 1 1
1.33 -0.01 0.04 -1.25 -1.28 1.6 4 -0.93 1 1
1.62 -0.57 -0.37 3.46 -0.54 —2.65 0.25 -0.04 1 1
-1.35 18 -34 -1.13 -1.14 -0.8 0.37 -1.74 0 0
1.97 -1.81 1.88 4.93 1.97 -1.24 -1.16 0.75 1 1

EH 23 BT T A 2 By A BT B RE A AT AL B, I T TR SR . Adaboost A5 Y TR A A

T3k 100%, AR ELA BLUT (05 B0 758 T p it e, 5@ P00 55 B0 7 5t O BT
4, 4Eip

(1) RHZERZ 73 HTiE, X AdaBoost B A NBEAT FEAEALZE, A IS AR S5 1O Kot

M AE I B T 1 73 7 AT AN AdaBoost 255 7592, AT LA i P it s B2 LA S 38 AT 8

(2) BEHLEEIE 16 411 ZkE A BE v oot i AdaBoost A5 R k4T 2 =) VI 25, FK PIIME 5 SEBRE N EE

W9 100%, UEBTIZRTE B i AdaBoost #5714 B BT H T RCR -

(3) KMok 7 Mkt i) AdaBoost 3 MAIIZREEA R AL I 16 ZL1FE N FURE A, IERZ N

100%, EW] 7T ER 7345 AdaBoost 4545 (155 TS BLM R N2 RTAT I, JF HLB 45 R

B R E.
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