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Research on prediction of underground coal mining face pressure

based on Prophet+LSTM model

ZENG Qingtian'* ,LYU Zhenzhen®, SHI Yongkui’, TIAN Guangyu®,LIN Zedong',LI Chao'

(1.College of Electronic Information Engineering, Shandong University of Science and Technology, Qingdao 266590, China;2. College of Computer
Science and Engineering, Shandong University of Science and Technology, Qingdao 266590, Chinas 3. College of Energy and Mining Engineering
Shandong University of Science and Technology, Qingdao 266590, China)

Abstract: This paper tries to effectively predict the change trend of mining pressure in the working face, thereby reducing roof accidents
and guiding coal mine safety production, a mining pressure data prediction model Prophet+LSTM is proposed that integrates the influence
of multiple adjacent supports. The model is first based on digital signal processing technology, the original mine pressure data is filtered
through arithmetic mean filtering and wavelet denoising methods to reduce noise and random errors ; secondly, based on the in—depth anal-
ysis of the characteristics of the Prophet model and the LSTM model, the method of adding additional regression variables is used to com-
bine the rock pressure data affected by multiple adjacent supports; finally, in order to make full use of the advantages of the Prophet mod-
el and the LSTM model, a Prophet+LSTM combined model is constructed to predict the rock pressure of the working face, and the most
weighted weight is obtained through the linear weighted combination method. The coefficients gradually reduce the error of the model’s pre-

diction results. The root mean square error( RMSE) and mean absolute error( MAE) are used to evaluate the prediction effect of the Proph-
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et+LSTM model on the mine pressure time series. The results of the application of the prediction model on the time series data of the sup-

port rock pressure in a certain mine show that the RMSE and MAE values of the support rock pressure prediction results after digital signal

processing have decreased by about 20% and 16% , respectively. The prediction results of the Prophet model and the LSTM model. It is

better than the traditional BP neural network and ARIMA model, and the prediction method of the Prophet+LSTM model has stronger sta-

bility and higher accuracy than its single model, which can effectively predict the changes in the mine pressure during the advancing

process of the working face. This prediction method provides a research idea for the prediction of underground pressure in coal mines.

Key words: underground pressure prediction; time series prediction; Prophet model; LSTM neural network
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Fig.1 Prediction model of underground pressure in coal mining face
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Fig.3 Comparison of standard deviation of each bracket

after digital signal processing
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Fig.7 Error comparison of fusion of different stent numbers
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Fig.8 Prophet model prediction results
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®4 ARENEMAAKREH RMSE 71 MAE
Table 4 RMSE and MAE values of combined model

corresponding to different weights

BEEY R S 4t w7
w, w, RZE/kN RZE/kN FI/kN
1.0 0 407.708 266.560 674.268
0.9 0.1 367.574 237.751 605.325
0.8 0.2 330.957 213.933 544.890
0.7 0.3 297.181 191.721 488.902
0.6 0.4 267.327 171.596 438.923
0.5 0.5 242.844 153.862 396.706
0.4 0.6 225.491 139.317 364.808
0.3 0.7 216.982 128.325 345.307
0.2 0.8 218.356 121.335 339.691
0.1 0.9 229.436 130.105 359.541
0 1.0 248.927 139.196 388.123

R HE— B IE Prophet+LSTM ZH 45 74 ) i FH
PERE, P ARIMA #55 BP #i Z8 R 25450 Prophet
}i# LSTM | Prophet + LSTM 4H & 45 4 Sy Xif [ A5
RO AR SRR Fe B0 R A7 A T | 44 A5 7Y
WAL ZE R W32 5, & 5 1% Prophet+LSTM 4145 T il
% Prophet F1 LSTM SLIFURS Y iy T 000 5 fg B b p
T ARIMA Fl BP it 25 [ 4% 25 i pf [B] JP 1) A5 A HL
Prophet-+LSTM #5571 Tl 25 5L 15 2 (8 fge /)N , 00 480 2
B AR, AT A —FPE 800 TAE TR R AR A

x5 AEEBMMEESTLE

Table 5 Performance comparison of different models

LAY ¥R 2/ kN -4 ot 1R 2%/ kN
ARIMA 574.446 459.077
BP 449.736 356.254
Prophet 407.708 266.560
LSTM 248.927 139.196
Prophet+LSTM
218.356 121.335

(w,=0.2,w,=0.8)

5 & it

1) RT3 249 R 08 0 /N 0 25 M 07 ¥ 3z T 2
W E AL A 35t 3 FAS [R] 4 55 A By 1 4
PSR A . o B R I AR A i s 22
BT 55 A AT DL /D W P R BE AL 1R 22, 3 TR
JE TS RURS BE
2) 7E Prophet BRI ITAH AR 21 S 480 4K
22

P mT LB e FLTOIORG B, X oA 2 LA A S A
SIREE N BTN 45 5 RMSE F MAE 5322 43 3] v />
29 14% M 15% . ¥R FE 22 J7 551 A B0 e 1]
RO T AR BT JE A 2 X 25 TR ) A 1) 8, XoF L
BP 1 25 [ 4 152 U 1000 45 SR, LSTM B & RMSE F11
MAE 12285y W25 45% 1 61% , W] LSTM 1E
LR P REPE AT SR Y fE

3) ¥ Prophet+LSTM ZH 5455 74 f) 15300 Jr 32 1
B T AR I A TR0 A e T BRI 7R T 0
ARG A B2 B [9) 7 9] 9 52 45 AR IR ) R 42 5
TSR RIS RS BE . XF b LSTM A58 A i
255 Prophet + LSTM #5#1 RMSE Fll MAE 13 2% 43 5]
W2 129% F 13% , 45 2 36 W] Prophet +LSTM 4145
TR ) TN A5 S B S 4 v, TR AR AR AR
TS AL
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