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Intelligent hierarchical management & control and information pre—warning

system of coal mine safety risk

WANG Daoyuan' , WANG Jun®>,MENG Zhibin®,ZHANG Xuefeng”, LI Jingzhao'
(1.School of Computer Science and Engineering ,Anhui University of Science and Technology ,Huainan 232001, China
2. Jinneng Holding Group Co. ,Lid. ,Datong 037003, China)

Abstract : Coal mine safety risk pre—warning is a key part of the safety guarantee in coal mining process. When recording hidden safety
hazard data in underground mines, collecting relevant data is susceptible to external environmental factors (such as light, temperature , hu-
midity,etc.) and human factors.This leads to errors in the classification of safety risk levels,which makes hidden safety hazards unable to
be effectively dealt with. In order to solve problem of inaccurate classification of safety risk in coal mines and other related companies,a
coal mine safety risk intelligent hierarchical control and information pre—warning system based on improved particle swarm optimization
(PSO) and convolutional Neural Networks( CNN) was designed. The system adopts an intelligent data screening model based on improved
PSO, and uses the feature of PSO algorithm to find the global optimal solution to filter out unreasonable data,and reduces problems of inac-
curate manual calculation of data or inaccuracies in the process of collecting mining area information. The improved CNN’ s intelligent risk
classification model realizes high—precision classification of security risk levels through collection and fusion of data features.The experiment
and application results show that system has a recall rate of 85.6% anda precision rate of 91.7%. Compared with other systems, the recall rate
has increased by 4.2% ,and the precision rate has increased by 2.8% ,which greatly improved accuracy of security risk classification,and the
timely warning effect on occurrence of security risks is significant. This method effectively reduces frequency of potential safety hazards.

Key words: coal mine safety; intelligent grading risk; risk pre—warning; particle swarm optimization; convolutional neural network

WRE B H:2021-03-19; FEHIE X Tt

E&WH . HEARPAELS WO H (51874010,61170060) ; LA A A Sk A2 ARBHIFIG 25 % Bh I H (2015D046)
YEEE N 2T (1993—) , B S UEE A MEHRE, E-mail: 1733126107@ qq.com

BITEE . £k (1964—) , 8B, ZHUER A EUR B T4 SN, T, E-mail.:jzhli@ aust.edu.cn

136



FHEICSE LN R EE S HENERSL

www.chinacaj.net

2021 4F35 10 HH

0 3

13 T TR T8 A0 [ TR A i, B 2 1M
O P b 5T S BOR B A 2, T SR 3o R v T I 114 %2
Shabdzdig L RE R e ROk
SRR O Aol W AR e 4T IRV S5 T A Rk
55 NI AR S I A P22 A B R A AR R &R . H
HI, B Al 275 — PP RE S PEAN 42 4 e 8
DRI 25 25 -2 XoT Iz 149 IRy 56 0 1 %o i it B Bt s 45t 45
WEASE RIS RE

I, 2R 42 4 XU 0 G0 8 45 07 T, SR A
M 18 5% A 2 4 B R ROl A A B SC B 1 R
LEG o W AR MR — 5 T 25 B th B IR R, R 03 A X
W S5, T SR A I R B TR AR LA
R S T R B i k. DR RARTE
B AR AR o3 9%, AH R AE S 90 ) BB Dy TR
O ARG, AR IR — AT 2 S SR b )
{8, AR 75 ) 1 SR e W R 915 00 . F e — ] U
RSB % 2 G S R g IFH %
FR A B2 4 [ RR 1 25 01 4 18 25 A OGN B, R iR iy
fiff R 1) O B ) R

BEA 20 B I 2R 22 42 07 TG R EE AL, TRt
PRI 4 R B A s OB BT X Bk,
VFZ A ER T 22 4 XU 73 X — &, (22 2 5
AR RE I B A B A S Bl B T
IS B — A A B R R A . /AR AR SR < Y
INTLG” ()48 PR S, (1 22 4 I A Al i 90 30 i e
X AR RO AR R e BR R AN A B S
IR Z N . 2 RS T m AL B
B A I I (H 0K R AR TR) R AT 1] B =
AbFR, Xof T SR AR 232 4 KU A5 0 1) 7 IR
A R B AR T A B A3 T
W22 4 R 5 58, 1 280 B A8 A i el 40 B i XL
o PR 2R | DX R XU 275 0 A, LA S B R A 25
IR IR HEAIR AR ) 5 AR A X e A
JEE B PP SIS A, R IR 3 P e S vk, fH
PP Y XU BUEAL T 2 A2 4 KU 25 2 TRl B B,
P AR DL DX B I, 3R T 38 45 oy 1 T T
ERNMER , H IS Z 5N AE A Sh s il 4541, 15
AN BTUEAR DS SR ROR

BEXF 3R 5 rh A 22 4 IXURS: BT A A B A1 L
RSB TV R ) e s A 0], B A o i e R
I 328 R 22 4 XU B 3 1) R AR Y et T —
T IR 552 (Particle Swarm Optimization ,
PSO) F1 it #F & FH 1 28 W 2% ( Convolutional Neural

T

Network , CNN ) FRER™ 42 4x XU B RE 73 8 45 5 15
BIERGE, ARG EALENEHHIEA LIS A
Geit1A] R B R R ARG 22 2 KU 2 9 /s TIUE I
FRALEIE BREXT A BISEDIRE A pke T DRI 22 42 KUK
SEGEAL AN B 1T B0 WX AN B ) (5]
I REAL R B AN 4 20, TAE AN B4Rt TR
RI5E A fRRAER 2 2= BB TR 2 T EAE A

1 BRSREESEERMERRILIT

BER 2z XS RE 0 SUE 1 5 R B UE R G0
BRI B RERTY R BE A B XU U
JZ2 s 1R

AT TN %A Wi Mo
i = .
A
el iz
o B R e Y
B
B ) .
FI R ﬁﬁﬁm@ﬁﬁ*ﬁﬂ
T M R 25 PRH 0 R 252
Bl N
b3
L
s |
i ! —L_— |
[ s || gorEes || sxigsl |
R 5 G SRR G

Bl Ry ZaRRERIREE5ERTERARKREM
Fig.1 Structure of intelligent hierarchical control and

information early warning system of coal mine safety risk
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Fig.2  Structure of data acquisition layer
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Fig.4  Structure of data processing layer
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Table 5 Comparison of recall and precision of two systems under same conditions
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Fig.11 Statistics of grading mine risk level
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Fig.12 Regulations of coal mine safety
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