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Abstract; In order to predict the inrush water level of coal floor more accurately and efficiently,a
prediction model of inrush water level of coal floor based on CPO-LSSVM was proposed. Firstly,
the crested porcupine optimizer (CPO) algorithm was used to optimize the parameters of the least
squares support vector machine (LSSVM) ,and then the LSSVM was used to optimize the predic-
tion model through the least squares loss function of LSSVM. The LSSVM was used to divide the
optimal hyperplane in the feature space to predict the water burst level of coal seam floor. Accord-
ing to the collected data of water inrush and the literature reviewed ,the key factors affecting water
inrush from coal seam floor were selected as the input indexes of the model, and the water inrush
levels were divided. Twenty-seven groups of sample data were selected and expanded to 152 groups
by data enhancement, and the corresponding training set and test set were divided. The prediction
results of CPO-LSSVM, CPO-BPNN, OOA-LSTM and PSO-BPNN models were compared and an-
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alyzed. The results show that compared with the other three models, the prediction accuracy of the
CPO-LSSVM model is increased by 15. 00% ,2. 22% ,24. 33% ,the macro precision is increased by
9.26% ,1.01% ,31. 80% ,the macro recall rate is increased by 12. 06% ,2. 86% ,20. 50% ,and the
macro F1-score is increased by 10. 66% ,1. 94% ,26. 15% . The CPO-LSSVM model is applied to
four laneways in Yangzhuang coal mine,and the prediction results are consistent with the actual en-

gineering situation, which verifies the stability and applicability of the model.
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Fig.1 Construction process of CPO-LSSVM model

2.2 EBREREITARIERR

AR NG 2 IR 2K = S — > 2 5%
), I UERR (A) KRR (P) 22 A Il
RK(R) LI TE F1 3 B(F, ) %5 4 D HE bR UE AR 5
ORI R G R 7 Ty = A vyl

A Ty + Ty 6
T, + Ty +F, +Fy (6)
M TP
P= ’ (7)
j=1 TPj+FP
M TP-
R= ’ (8)
; ij +FN,
2xPxR
'~ P+R (9)

At T, FR SUIE B3 Ty, 38 JURLB P, 3207 1
T Fy FR B T, JE230 j 1 ELE; F J2

J



%5

I B S LT CPO-LSSVM #98E B JE AR R K 2 55 28 FRm] AL 7Y 85

S j BRG] s Py 20 j BB M2
R
2.3 RKEMEZRERXD
R R AR ROKHE R 2, Rk
PO R A K Z K R T KRRk Z
A, NI B0 A SIS AR 287K /Y AT RE MRS K, b4
B 72 I BELK B T 1L 7 f4 1 F 2 8 5 52 iR
WRKA YK F, L, N2 E 5K Z Bk
J2 ML S S TUAS D7 TR T 43 BT, DA e BBURH iz
FITEMNFE bR . 27 A IR A 28 K S5 ORI B A Bl A
SCHR, BEBUKE (X)) (FKZEBERBRE(X,) .
FOKIZEE (X)) JWRKZEEE (X,) JRR A

B K (Q) HE IR 2018 AF B KM 4 42
2 Jrth 5 B CHEED 7 1R K A0 ) X143k 4 A9,
R AREN R 1 s, PARIK & EH (Y) VE B
AU T bR . AASCHR[ 22 ] rhafk i 27 202
M G oK B AT F0 3 M, B TR AN R &R
OB B FINORG BE T B, DRt o B e B
KB $7 R (synthetic minority oversampling tech-
nique , SMOTE ) #¢ i ta 509 78 2 152 41, 843
AR N 2 s,

R1 KEFERNS

Table 1 Classification of inrush water

RIK TR A JRURS: 55 4%
%‘:‘*%E(XS) \%E@%(Xﬁ)%6 4\*%%%*&%7K 0 <60 m*/h JNFIZE K 1
WEE (B ASE AR, L TR o oncocmomn ik )
BRI T A AP A KR 0 ncoeisomn  Jomk .
i R AL e P R TR 2 e et 500w ok 4
HKE, HBER 3 4.5,
x2 MikEHE
Table 2 Test set datas
i3 X,/MPa X, X;/m X,/m X; Xs/m BRI ARE/ (m®*-h ") Y
1 2.38 5.00 11. 69 17.74 5.00 9.36 1 848. 46 3
2 1. 89 3.00 12.54 32.58 4.00 1.45 61.11 2
3 0.85 4.00 8.50 24.00 4.00 0. 40 310. 00 2
4 0. 80 3.00 11.75 21. 66 4.00 0. 87 174. 25 2
5 2.83 4.00 10. 09 57. 60 5.00 3.73 680. 26 3
149 1.19 3.00 11.16 21.55 4.00 0.19 34. 63 1
150 0.57 4.00 12.79 21.52 3.00 7.65 41.02 1
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Fig.2 Confusion matrix of model prediction results
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Table 4 Evaluation indicators of different models %

R HERR R CRAEER K F 8
CPO-LSSVM  100.00  100.00  100.00  100.00
CPO-BPNN 86.96 91.52 89.24 90. 37
OOA-LSTM 97.83 99. 00 97.22 98.10
PSO-BPNN 80.43 75.87 82.99 79.27
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