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Abstract; As a high-risk industry, coal mining enterprises have a complex record of violations. In order
to efficiently, accurately and intelligently retrieve and manage an enterprise’s illegal record and reduce
the occurrence of illegal behaviors. A database of 13,935 violations in a mine in recent three years is
taken as a sample. The illegal actions are divided into 3 categories and 23 subcategories. And based on
the computer text classification technology, the illegal text data classifier is built. Its process includes
text preprocessing of Jieba word segmentation , vector space model construction, feature value selection of
TF-IDF model, and similarity calculation process. Finally, a visual classification statistics and
presentation system was constructed in Python environment, and the classified statistics were carried
out. The results showed that the proportion of illegal operation is 64% ,which is the highest among all il-
legal behavior, followed by illegal action,and illegal command accounted for the smallest proportion. At
the same time ,the key subcategories of high frequency, medium frequency and low frequency were ana-
lyzed to provide quantitative support for accident prevention.
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Fig. 1 The development trend of coal

mine safety production
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Fig.2 Text classification process

2.1 XAT4bE

SCATIAL PR AG H Y 2 59 bR SCAS P BIr A 45 0 26
155 TCOC I N 25, A 4f 5 52 B TR) SCTa) 45 46 2
RE , K5 SCATL AR Ay e HA 35 1 AT SCRRL ZH Y
R, HEETAEE A, o Bt (S8 AR
Wi s 2R IR . AR RED ol O Re A, W02 4 T
Pl 738 T 2. ICTCLAS 43 #r R4 FI%E T Python F
KM Jieba shid s . HE— AR B, Jieba 73 iy
SRACR BRI ICTCLAS, {HAE Python %5 b2 #!
faT 5 ACHTE T B My, T A e SR iR
AIINRE, HRE AR 5 EE AT A Rk ik, A7 ek
PR RS g 5 RS AT B, T2 i 2l
AU SCA A B 8 SR 1 o v o R R
3R] T H B 2% H Jieba rial#s ., {8 Jieba 3]
TH A E SR RS RERT o ia bR e TO0AL
#oar kR M ea” K&oEE R S
“stopword. txt”
2.2 HEmMETEER

R TAETIHRAL , T8 SO AL B 45 55
iy 1] 2 23 [A] R D ( Vector Space Model , VSM) !
A (] [ X SCASAR AT R I | DU T 5 %

LR 5 T E SE R Z (B HEAT AR BL B AR
S iR, BAAPBRINE

(1) SiEFid A KRG iHah R oy SO
A C, ZXHYES 2 TF-IDF ( Term Frequency-In-
verse Document Frequency ) % 7% 52 8 49 J& fifh i
BHE,

(2) UGETHE sk 5 i3 w8 SR X R 58 1%
H Sl AL B o A (R A AR AT S
IR BAT RBR AN AL, ARAF I 45 2R IF T3] 15
SERIE A FIRSURBYRRIE NIRRT R A
2.3 $FEEZER

FRIE A e 2 8 DURRAIE 42 4 v ik B — &R 40 Xof
Tor KA ST RRE 72 . ABF5ER A TF-1DF
SR SRR (H AT 5 . TF-IDF fEAE XA i
TESCRYEHE BE N Y B SR AT o A RNV, B A
JREZF N TF 5 IDF Mo, o, Fonimlmige 4
S5 4 AR, DR B A IR TF ) of, 3R 5
AN ¢, 1Y IDF {E ] idf, o, TF-1IDF H tfidf;
PR, Hatm AKX T .

ff, = (1)

Z UL

e | DI
ldf; _log H‘]‘;ti c d]H (2)
fidf,, =if,;  idf,, (3)

o, AR ¢, FESCRY j IR n, ST o,
TESCRY j P i BB my, S SCRY j b kiR
Ty X my,, SRS o B A ) 300 HE B TR
Flsidf, A1 ¢, 3 SCABIAR 5 | D | AR i SC
REBEG | ed) | A & 338 o, 19 SO 5K
5 safidf,, AHPRTRI ¢, 2ESCRS j T AL

E: B TF-TDF #E R34 30006 107 (A A, LA
AR FT 58 R HE AL 3, AR HET A R S
TE IR B R DB R] BT A A O Bt 1) FH S gt 177) 177) L
D AT 3w, Ry 5O Sf G i) A i B 2R 9 9
B8 T SR T) () B W S X 7 24 ] o g A 76 (1) 4
JEER, 3 A 2 B Y ) e A R SR VR i T A T
ORI GEFIE ARG 25 [ Rk

T S A VI B A A T 19 N7 | b s B
SCASHR AL B AR X — OCER IR, AR TF-1DF
THRA, 188" AL B SRR/, L
M5 T SO i TR SO K B R — R, 7R
A T OCHER) i s R b AR AT RE AN /N < FR 4



348 o ®

16

— R SIBRR T FE A — 1) SR i F I E Y
KL WA T 45”7 —n] | i B A A 2 1A
ST D TR XA SRS A S AR
SCARFAMUBZ R PERCSCR . Pt A SO B iRt v
iR D AT T EOE T, BT iR L Do i E IR

S N R PSS A TR A 1D 36 e S B I PO B R 7
AR AT 1B A, 23145 B ) M A 1) 5504 7
Ve G B A ORISR AT IR B A 1] i 25 ]
H M AN BRI, MY At I DAL ST Y
L D IS R (R 2) o

x2 WA DHETHEEEDR
Table 2 Dictionary D’ to build a spatial vector model

SR AL R D
S i TF-IDF j R R ST
LR Faat R E T A L D Hy s i
HEFIESREIOR HR 30431 R E [ty yr0y ), Ctyywy) oo, (8 ,w0,) ]
[(tl ’wl) ,(tz’wz) "")(t/»wj)]
HEIEA A 33 FHARCE [Ctyswp), () 00, (8 ,0;) ]

2.4 HUEHE

A AL AFARLRE 73 BT BN W AR ARLRE 7K F- , DT
SE B TEAT A BARSRAT BL5 20 AT RRAE . AR XA
ALLJEE 23 ok [ e 22 [) ) S i R A ) R BLE
F T TF-IDF A48 0 i E SCAREAE (R0 B 19 2 (]
) i, LA ) Ry B 5 TR 53 26 1) 2 22 ] 1Y)
S FAT T, AEEWA SO D, A D, Z A Y AH
RIVEZREL Sim(D,, D) 451952 P SCR N 25 1Y AH
CRERE, W 3 AN, 78 ) f R AR /N T
HARIH B W35 AR U ARRAE ; 250 A8 0 1,
PN 1) R 58 Al TR, R D, F1 D, 7R VSM
PR T A o) £

D =D(w, ,0,, " ,0,)
D,=D,(w,, ,w,,,"**,0,,)

R e A B I8 2R , W R 1 3 SOAR TR o3
FZ 1A ARARLRE K-, S O i B 28 i Rl o o
HRAAN

i W, X W,
Sim(D,,D,)=cos § =—"—————— (4)
i w?k i wgk
A, cos 0 P x,,y, SCARBIAMDUE

B3 NXAZEEEER

Fig.3 Text space vector model

PABER 8w ARl ], Beidi 2e s 1 A2 e
N P O i il ) 43301 Oy

M, = (AR, 8w ARl JEN k)

M, = (AR, & AR, KRR 4y

AR X = Al T RS S B RY &
BECSRA R, U2 38 B SCAR o 7 14 P 1 2 ] i
2% [f] [ 4 ] 73 50 ey

M, = [ (TAEm,0) (B, 1) (fRk, 1)

(BN, ), (Fk6,1) ] (5)

M, = [ (TAEm,0) (& ,1) (fRlk,1)
(RFR,0) (%41,0) ] (6)
V2

HARUEZE N cos alz%m 0= 2.

ZyH1,cos 0,>cos 6,, VL 6,<0, B0 X 5 M, FH
TR R R AR LR AR AR b 3 PR R AL R
SER AT O FR |, DUAR AR BE 8¢ 8 1 45 3 AR 8 i
F1%0 43, T i AR i FE a0 SR 6 Y i
B
2.5 DERERKE

REMLIHEL 278 45 (2% ) i 5515 B Al B 47 AL
W RE N T2, FIH SPSS #4448 S 4 T L
R N TR RN ERE, 2K
PR 3, 1153 Pearson #HOC R, BEHE[ 4041 ] —
[FHOG]—[ WUAE & ], 45 3 08 2 XHEHE , B < Bl de
KT G NT G AR (V)7 HE 5 541
KPERME , Zy N, P AS 5 1 e 1k OGBS 2 1 (8L
)& 4 0. 000, /T 0. 10, H7E & 1K 0. 01
T B2 R BRA DG R ECH 0. 986, BLHABLAS 43 2519
SRR BB



H3W TS ST SR B AR R B 24T R G I RS 349
RENIHHEE
a3 Nachine doitenion s 3 BEXESETRUT A1
artificial classification results DUSF 2 B iy SO AN e AR LR 5 i
R Bl 2R AT R i Python JF & T H.5¢ Bl %} i 26 SCA 19 43 28 4k
i; 2 j) B I i v 4 HE A R A O WO A ] Ve
A3 10 0 HEAR , 7E Window 45 8 )5 v SCA AL BREE R M g1t
A4 8 7 ST AT AL R B o SO R R AR E 2 e
A5 19 23 Al ek A R 145 1R H BTSSR
A6 53 50 U3 AEAE 1095 3K, IEAE4 35 HOABI(E4) R
N » N I pandas X FIA BTN 3644 U (9
A9 14 16 GRS — AR B VOE MRS, % & S
AL0 12 1 TR AR GRS ZRE SRS
All 16 14 GZIIIRE . AN SC B X SUA 43 2 S 2 Rk
. . N FHRR BAMHT 46 5073 3 4R 1Y 13 935 ik aic
- 3 MR HT-H A S 2R IE 4 R
B3 13 16 5 FR,

B4 32 35 3.1 FESEERRTRSEITHH
B3 ! 2 XF 3 s B OR2E 23 Al E /NS R AR AR
o N i &%Lﬂj@éﬂﬁpa(}\ﬁﬁu i REUCRCY W A
ol . 3 Fral b 2R A Ay 8 898 2, 76 3 2Kk
2 4 3 E*%%Wﬁrﬁ@pﬁﬁﬁ%&m;ﬁﬁﬁ@%
c3 2 1 4 453 E 75 LB E YT T 32% 5 il AR A
“ > ¢ % 584 2 HEIAAIE T RE PR TR KR

17 | 820 | G5, 1IBA24L | 2207HNR Wit |39 | 3 EABKH: —fit | mEAM U oo | 3 | 9

SR AT RO BT £3. 1A

AH5H ERIBRATR20AK, JUPIARASOE R, —MOERATARIBAK, MRIERITAREIAK: § 8P HEARRABAK. BALARBAK. RAREMSAK:
CCAFTAT U R FIB 0 2, LR SHROUR G, WSS RR 4 A BN CAE R ARAT AR, SAE AN SR 1y, — LR % 5)
LHURBRIESEA S, SRIGER: M HRFFRVHER UL & B 2%, SBSBUA M %, R T8k 5 TR A B S AT, lﬂl} CRLANGBAIN) o 4 FSHEA UL TI200%E. B
AL ATAAE, G PN TIS00E. FoAa AR —SRAKRATA, THFELFHE L)

ﬁ&)\:

EINY

B4 RE4A5AFFRRR
Fig. 4 Record of violations on April 5

=6 L1 AR e BRH BRFR BRAR
BANDN  AASRAGFEOR FHORFAN e
WHI RREREARS EARPHY BRN
- i &I L7 @m AN
s e R A
i FRBERLERK AR/ MREBARIRNGE BRAY
awan RIRA X T ARARAGHP B
g awnn anaR BEMSNE AR
uwF NRYHBREAER fFunFNERe s
L £ L MU AR
] i AR TR FREBD AR
W1 E 10 BUAR, 3 13935 | I [|[1]|2 3 4 B .. P4 TN

O EFNPEANATIRGTHDRARMN

&5

R E

BETAXEGEARLTA

Fig. 5 Visual platform for text classification of coal mine violations



350 o ®

LA

UEOH = MR AT HERR (Bl 6) |, i B rh R4 4
FEEFTAO 4> B A6 b bR ERR AR . AT
RNEREM I Z TR E” | AS “FHRAORA
G673 2 EmAT TP R AR Z 2 B4 i
RAKBHIE” | B6 “ A/ 45 1R sl 2 4 57
BERE T R TR C1 LRI
17, C2 “ANEHF N ZHE”

H BT

BRI (e o P SR I NE S R DA O N el e 8]
U B N T AR R MRS W
B B bR A P R R, B TR e
VERUR IR AL G B i TR BE 1A 2 Rk
SR TR IEA T2 A B 47 LA B Al AT S bR AL
A7 R AR R eIk 55 ot
B TR =

BEATEE R AT R R R T
B EEZA NS EMHIE | BT o R,
37 JE 5L T A BRAL R R ), LA S Z Y e
bk, BT I AR TAEZSE L R Ay HEBEAE
bl BEAEAE ), By s ik B AT sl & A

BRI TR B R IR T B 24, E
ZAEPRAT M ANARZ T, AT R R T
ERATHEE R E L EE, fEEEELEANT T
ANPRR I R0 (R TS BRI B G I
AN BT, IR il AR R R ikt
TN A NRE A R HAEN N B E B8
WAL IV G B 2 S BOE AR

10 000
1.-8 898
9 000
A4-443
8 000 A3-465
A12-528
® 7000  Al0-603
= A1-604
§- 6 000
+H
@ 5000 13-4 453
E
KX 4000
A
3000 -
2000
1000 M-584
C2-
ol - —
R HEEITE) SRS
HERHK

6 EEAFK
Fig. 6 Frequency chart of violation categories
3.2 EEFEFRFESH
Ry T AT AT RS TR, 7 X i

R AR K FAE T g 9 3 3 2R i o 1 (A
NIRRT ) #EAT AT, T SPSS R K-
PIER A (K-means ) 43 M7 i B 52 S AR B ) 56
N g A B T IR A e o AR
T,

DU FERAERY 12 Bl 720 01, 4 10 B A 1
AR X I AR 2 A\ SPSS HHE g 4 4, 1 4%
(8] =[50 28 ] - [ K—FRERE ], < ik
BN, B ERAE T WONARE AR, RER
Ve 3, ik # kAN S 27, R AT T ) ik
CREM S S REPOREE k)
PR RIBEEL”, A WE”, I 53]
KZJAH 3 RBIRFERE (R4),

F4 EERETEK-THEBLHNER
Table 4 K-mean clustering analysis

results of illegal operation

PRGT  ETHRETR LN S iR
1 A6 1 0. 000
2 A7 2 424.750
3 AS 2 5.750
4 All 2 206. 250
5 A9 2 224.250
6 Al 3 198. 571
7 A10 3 197.571
8 Al2 3 122.571
9 A3 3 59.571
10 A4 3 37.571
11 A2 3 256.429
12 A8 3 359.429

IR B 2517 sh Ak B4R A T R K 2
FENE 1A s i 728 A 2 1A Ry s
BT AE 3 NEME R 2R, MR 7 5
=5 PR,

SR ST S R TR, < i bR HERR TR
2227 i, i H 25.03% , Ry A Ol w4 A < AN
WUEM 22 2R E 71 383 i, “ P IR A S
#7964 2, “ T NFETHEN"752 &, “ A/ #15%
1 FH B JELAG I3 457 734 S, B T 43.07%
rhOl S FE R FLAR I B R AE AR () 3
N 605, B L 31.9% |, ie MARSTE SR, <
FARBHE"1 702 &, (5 b 38.22% , 12 b = i i
FATH ;RN AR e e 457 1 424 2,
I 31.98% il ol id B AT Bl < i o7 sh e A
R 4Re s TR /AE A A RHE B A



3

SR T SUR P RO B i B AT

ARG IR 351

Tl I WA 7248 R T 43 ) R 628 i 405
AL 143 2 105 2 46 A2, B A7 29.79% L2k
A T8, “ RN RIN"267 &, &t
45.72% 0 K R AR 1 AN A BN L HE”
196 2, di Fe ol 33. 56% i ik B e 4 < T
HEWEN ARARH I TR RRF # AT 2 60
AT, B F o 20, 72% 38 AR i B S 4%
SR, 1 FE AR R SRR BB i
KZBFe BRI shny e  hiE 2R |
o7 L R R R 2 T iR R T
BUb BT FIORR I EAR 0 P
HeAR

RIAS RV RE R 1 S o 3 i B 128 oy RO A7 IR
GBI R AL, e T 2O 7 A e BEE AN, S
BV BBCHA it B A, e i 0 1 2 4t 4 B
ARG e MR PP r AL LI Bt TR R A T
S a8 o R S X e ) P e i D e M i
A1 oM et T e SO A R B PA 7 E JRE 7™
I EORSCR, | AR T R ek A N B BT
AN EE T T B TARSE ARt 28 ) 2
KR P RS BB AP A 2, AR A, Al
FOE A SRR, 3R AT AT
B 5L T A SE TR G FARAE A I, A,
LARE AP PR L | s Al Aol 22 e S0 i

Al i T AT A A A AR A [ 3 = 2] AT IR Z PARAS T il il 2 7 RURS: RO RACR,
2500 4572 150 &
BN

145
w2000 3822 3356 140 i{é
:t\é 31.98 135 %
ﬁ 1500 0135 54 130 ¥
& 125 E
ﬁ 1000 11 10383 14.10 120 18
4 .
ﬁi} 845825 6.79 6. 782 93 9.09 10'27_ 15 @
=500 uN .5&3 4.98 301 10.45 110 R
N 167 5 2.36 1,03 15 QI;
|
e 0 B
A6 A7 A5 A1l A9 A1 A10AI2 A3 A4 A2 A8 B4 B6 B3 Bl B7 B5 B2 C4 C2 CI C3
HETR
— 2 FR 2 — {2 FIAERISH 5 L

7 EEFERSLE
Fig.7 Chart of violation of the subclass

R5 BETEIURSESN

Table 5 Frequency classification and analysis of illegal subcategories

BEEH OB BN% BEEFAL
=g 25.03 A6 i SARER TR
ot 307 AT R 2 P38 AS T8 LR R A AL TANFE PR A9 i FH/#5iR 0
B i ' FH 6 W DA U 1 4
. 3o Al AR EERTATE A0 ARG s Phiic 5t A12 VRl AR HEA B A3 A IE T 25 15
e ' A {E S A4 (AR A2 AU LB A A8 RXTA W) fhZH
TR AR 38.22 B4 i AR BALE
5 rhpt 31.98 B6 AR R I A 4
HEEITH
e 29,79 B3 iR 35 shZn i Bl R8sl BT JGiF L/ IEHEARFE A& HLE  BS Bk A fE B8 35 F . B2
e ' WV A TR
= 45.72 C4 LRI EIL
BRI E rFs 33.56 C2 NEHHN 5L 22 HE
I A5 20.72 CliBHA LR C3 KA TR T
4 7 B TR iE aiﬁﬁ%%%ﬁﬁ SR By e T |
- A& ﬁﬁ%w SREAEIETT TR RE IS

ARICR T FARTE 5 U BRI TaE

P CE LU



352 o ®

ny
=

¥ i

16

(1) ARSCHEETF2-4" BAK Y TR 50 3
K23 /N, FIHSCA P HRHR 455 38 w4
RS SE L TR 1 FEAT S SCAR B A Bk gy
B8, HOm AR R « Jieba A3 a4 SCAR AL B — [n] 25
[ RS RUAL HE—TF-TDF 7 16 SCAERAE (L —AHUEE 7K
IR,

(2) TESCARS AR LR - R Vue HESLTF
KT 5o T AL 4 F &, I Python
IREE S T O i T 19 sl Ak a2 S BdE VR
i & A BT A GERE R R i
2R MRS ZIRE , R T8 53
T A 8 R B

(3) BT TR BN 3 Kb
PRAESAIR e s, 7 i B 64% | HOR b i
Toh 5388, 5 32% F14% , dE—%iE
FEARHAI, Horh il AR A 1 s A 4 R
Ol 7 B2, R L 25. 03% , it
RAREREFAEML” 5 i BAT3h & 1 Fh i 1 A
A5 BRI T2, A B AT Bl L 38.22% L
“TERREHLE” ;B TS | Fhm i 1 b g
T2 2 PRI 2, v A i B AR o L 45, 72%
R EREIARBN

AR TR 3 AR T A S
BEAT R ITIOT- 6 , Hab w402 5 i SRl 132 % 1)
L ] 2 AR TR A5 T, (R A
()38 PP = B0IE | %o R HER R A Rt —25
T, B R ALK A T . [RIE, T e i
T RGET I B T MR- £ 76 A 1 38
B, A AT 4 R 13 SO, DU S — A
i 38 FH TR Ll AU 1 ARTE 5 SO o il

S 3k

(1] F456MS X0, 56, 55 . 57 TORZ 247 0 i I g
B[], B RREAR ,2020,5(3) :311-319.
Tong Ruipeng,Zhao Hui,Zhang Na,et al. Research on
emergency modeling of unsafe behavior of coal miners
[J]. Journal of Mining Science and Technology,2020,5
(3):311-319.

(2] THJI. 2020 42 EHRE S5O SRR B [N
P [E REJR R ,2021-02-22(15).

(3] WAL BEORS )2 AE 2 A B b B 7 AT R 8 1 i N
D], JEst sl k% ,2008.

[4] R BT SORPUINEOAR B B B I K b 2
[D]. dbst.Adbr Ik, 2019.

(51 ZE, D2, 740,45 . BT R E R 3 B sy

(6]

[7]

(8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

ST L R R LA (] B ,2019,22
(1):16-21.
Qin Huan,Men Yekun, Yu Zhao,et al. The construction
of grid data dictionary based on HMM and PCA[J].
Power Systems and Big Data,2019,22(1) :16-21.
HAE . T AREF AN TR E 3R
FREEEFE[ D] B AR R, 2019,
AT T 1) BRI A B SO Y SRR BT
[D]. HEHI L FBIH I ,2020.
HTAEAF . ORGP 28 R AR R 22 4 A JE AR 5 2 A o
BN AIESE DL K v RR 2, 2010.
S 247" BRI R AAT 4[], BB
%42,2019(12) :17-19.
Fu Gui. Behavior safety from the perspective of “2-4"
model[ J]. Modern Occupational Safety,2019(12) :17-19.
5 LR g g SN BRI [ 1], %42,2019,
40(2) .1-10.
Fu Gui. The science of safety science and its practical im-
plications[ J]. Safety & Security,2019,40(2) :1-10.
BRASRY, 7 RN VRS, 5 . 0 L R R AT AR
A HAEAGE 1], % A B o 4, 2020, 30
(12) .62-69.
He Yingge,Lian Minjie, Jiang Song,et al. Risk state as-
sessment of coal miners’ habitual violation behavior[ J ].
China Safety Science Journal ,2020,30(12) :62-69.
5, EFHW, 2. FebE R 247 Rl K K il
SRR R mIE[)]. &2 5HE#HR,2017,17
(3):1003-1008.
Fu Gui, Wang Xiuming, Li Ya. On the 2-4 model and
the application of its causative codes to the analysis of
the related accidents| J]. Journal of Safety and Envi-
ronment,2017,17(3) :1003-1008.
TR ATER, RIGET . h SCSCAS IR SRR [T ].
W2 515 B & 4244) ,2019,5(5) :1-8.
Yu You,Fu Yu, Wu Xiaoping. Summary of text classifi-
cation methods [ J]. Chinese Journal of Network and
Information Security,2019,5(5) :1-38.
Bk, F0H . T Python i 7 M SO/ AR 1)
BEFE[T]. WfEH A ,2019,52(7) :1612-1619.
Zhu Yongzhi, Jing Jing. Chinese word segmentation
technology based on python language[ J]. Communica-
tions Technology,2019,52(7) :1612-1619.
JERE AR, W 2535 . P S iR X B A RIS
FVE R MLV AR B 2w [ 0], s 2 A 5 R
JB,2019,3(7) :23-33.
You Zhongxi, Hua Weina, Pan Xuelian. Matching book
reviews and essential sentiment lexicons with Chinese
word segmenters [ J]. Data Analysis and Knowledge
Discovery,2019,3(7) :23-33.



553

B R S N s % N R

1T RGET IR 353

[16]

[17]

(18]

[19]

(20]

IhHAR RS . T (0] b s (] ARE R B X AL
MSCBPERNC A KRR GMFE ()], AR FHAR,
2021,44(8) :137-140.

Ma Yanrong, Wen Yukun. Study on VSM-based vo-
cabulary classification system of TCFL practical
writing[ J]. Modern Electronics Technique, 2021 ,44
(8):137-140.

T, 25 4F . A pandas 50 I Uk T RE R H2 L
o P AR E R LT]. M m{Ea1k,2021
(9) :94-96.

Ding Yu,Li Ruixiang. Pandas uses its data cleaning func-
tion to extract information about broadband users. [ J].
Cybersecurity & Informatization,2021(9) :94-96.
BESCHR B 5 A B T GE TR E Ry <
AT R S BERE )], Th R eREe
#2,2015,25(10) :153-159.

Yin Wentao, Fu Gui, Gong Jianxiang. Research on coal
miners’ operating against safety regulation ; “cognition-be-
havior” failure mechanism and control measures [ J ].
China Safety Science Journal ,2015,25(10) :153-159.

[LF S0 WL G SN TR PR 0 O NS eI L (B e
WIE[T]. B 224 ,2016,47(9) :240-242 ,246.
Cao Jialin, Fu Gui. Classified study on unsafe Acts in
coal and gas outburst accidents [ J]. Safety in Coal
Mines,2016,47(9) :240-242 ,246.

)93, HER, AR . SR TR o e R R T
BRI AT N ERBIIE[)]. TR,
2011,21(10) :3-9.

(21]

(22]

[23]

Li Naiwen,Ma Yue,Niu Lixia. Research on miners’ de-
liberate violation behavior intentions based on theory of
planned behavior[ J ]. China Safety Science Journal,
2011,21(10) :3-9.

RATHE G/ A BT ) A A IR e ) 1R 3R
Kb psoE K-SEREFLL) ], BeafoR ST
F£,2021,21(19) :8094-8100.

Song Renwang,Su Xiaojie ,Shi Hui. An improved K-mean
clustering algorithm based on spatial distribution to opti-
mize the initial clustering center[ J]. Science Technology
and Engineering,2021,21(19) ;8094-8100.

Kk, TG, oA, % . B Lk =ik R
AT T ——LABRPY S [ )] B r e
#2,2019,4(2) :187-94.

Song Xi, Ding Wenmei, Ning Yincai, et al. Research on

the optimization of coal mine safety Production manage-

ment system take a coal mine in Shaanxi province
as an example [ J ]. Journal of Mining Science and
Technology,2019,4(2) ,187-194.
PG BREE XIKRMS . 7 AR 24T R ST Fm 2L
PERFFELT]. Al 2016,1(2) :155-61.

Tong Ruipeng, Chen Ce, Liu Dapeng. Timeliness
analysis on organization Intervention of miners’ unsafe

behavior[ J]. Journal of Mining Science and Technolo-

2y,2016,1(2) :155-161.

(WS, Trk)





