5545 % 55 9 ) I 7 8 I & Vol. 45 No. 9
2019 4F 9 A Industry and Mine Automation Sep. 2019

XEHS:1671-251X(2019)09-0075-05 DOI:10. 13272/j. issn. 1671-251x. 2019030021

WA EMAE B HE

AL, EHWY. FER

(1. BRI TR B3 580, 28 MR 232001; E
2.4 HHc2z Al S TR LSSy, B 200433) ki
BHR: Sl 25 TEELERS, HiE 1 2 i

WE AT EIAIFTIXMERT FURARAELNES A HRESF A R E T T Fik
RAHMEFTFE, AR AT FUEOANIAEAHKER. KA BPHZERN L A RRAKBES, R5.d
FERREZFRLBEAMNES R AHRBRREBER ERL R EERKXEZ, &G, AR Protége K%
BT FHRAREA MAN L R SA AT TR, FRRT FHAK, AFMEORT TR ALK
Fmed TART 42 T T REBEA D LHF,

KEER T FH; AR BMARK; XARK; BAEE; 2BEAN

gy 265 . TD67 SCHRAR RS : A

Automatic construction of coal mine accident ontology
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Abstract: Aiming at problems of time-consuming, labor-consuming and limitation in constructing coal
mine accident ontology by manual means, an automatic construction method of coal mine accident ontology
was proposed. Firstly, taking text of coal mine accident case as data source, BP neural network is used to
automatically extract ontology concept. Then, hierarchical relationship and non-hierarchical relationship
between ontology concepts are automatically extracted by adopting hierarchical clustering method and
association rules method. Finally, ontology concepts, relationship between concepts and examples of coal
mine accident are visualized by use of Protégé ontology editor, so as to obtain coal mine accident ontology.
The coal mine accident ontology by automatic construction is more comprehensive and can provide strong
support for coal mine safety production work.
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Fig.1 Process of construction of coal mine
accident ontology
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Fig. 2 Process of concept extraction of coal mine

accident ontology
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between concepts of partial coal mine accident ontologies

W&o WM& IHE O BEFE SEFRE RERE

KWEE HESMK 0.0273 0.2109 4,146 2 PR
Mg MR TAEm 0.0151 0.1886  5.2313 B TE
T RHrdEE 0.0127  0.0638  8.7531 Bl %

5 X TH RS 0.0115 0.1361 7.584 1 ¥ AR

4 AUEFRL

TE AR BURED F SOA (R A S A & 8] O R 5 L 7
SO AR LU AR E 23R G T R P W T i S
WA BRI X BT AR A5 10 B S A R AR
AL ) OC R AT il . O TR O AR
B b 7 P T R 0TI DU AN S . H L AR
I A AR EE T BHA Ontolearn, Text-To-Onto,
OntoBuilder,Protégé 28, Hrf Protégé L LA
HER L PA BIE AR H P i, 5 THEE
) I S Z R AR AR TR 5 . 73 8h Protege $H A 1R
75 WA F RE 7 o 38 2o 22 B AR A ok B i LTI B L 1 5 BT
F ARG R AE ) . AR SCR I Protege A8 14 4
#i EIUR B AR R BT OWL X T 4R 45 (1 4
A Sl A AR & MR () O A AN S 451 R A T A Ak 3R
kA3 BRSO, WA 3 TR

Active Ontology * Entities * | Classes * |Object Properties x | Data Properties * | Indivi

[ Class hierarchy| Class hi i [Class Annotations | Class Usage |
Class hierarchy: BLIlf+h B4 DSEE W Annotations: FLET+hEH

% ‘ =~‘ ‘ | Asserted Y| Apnotations

v~ ® owl:Thing

by class x| DL Query x|

SubClass of
© LR

CIREEPCYIRE 1 /N N

Fig. 3 Coal mine accident ontology

ORETEM

5 #iE

T T R FH ORI A ST k. B
il id BP w22 9 45 BEAT =l 58 ) SCAS P B)
PO FH AR S AR5l R R R A
B4 OB S HOAS ARARE 2 8] )2 e AR L 3 i SR B AL
W5 B OB S S A R S AR R R OE & . e
>R Hl Protége A< (4 4 i 45 0F R AT B BE ™ S 50 A 1A AR
A A ) O AR RS ) AT T AL R A B S
A A AT EE LR B9 N TR 7 3 07 5 ROR ik
AT AR () I AT AR LB A R (BTl AR



2019 %% 9 # AL

BT FR AR gt

e 70

0" B B P A A7 AR — SR 1 A R O &
FRAEAE Dy BP i 28 9 45 ) g A B, RS0 T 3 A4
ﬂﬁﬁ%ﬂﬁi?%ﬁﬁ%ﬂ#L SO (15
By P B AR A5 BB M S SOAS (A 2 1)
#Em%%ﬁ%émm@ﬁ&m%ﬂﬁxA%mm
T A O R WA AR 2 O R AR IR HERPE . L
TR 2 (R R B R A Bl 4R IBOKS BE L F 5
] 5 B i BOH A 1) P 9 1) D A9 AR R ROC R T
— BT A

A L»

2 % 3Lk (References) :

[1] STUDER R, BENJAMINS V R, FENSEL D.
Knowledge engineering: principles and methods[J].
Data and Knowledge Engineering, 1998, 25 (1/2):
161-197.

X . SR S T T 2 A A AR R R f BIRE 0 B O
[D]. K5 KRR R, 2017,

SRR, 5, X B A . T ) BT 22 4 = A A5 B
g5 A L. w5 . 2014,40(12) 1 113-116
GUO Xiaoli, WANG Yu,LIU Ruixiang. Research and

[2]

[3]

application of event ontology model of coal mine
accidents[ J]. China Coal,2014,40(12):113-116.
B2, B0 N 2RI S R B R S s [ DL
PG % . PG &2 B R, 2017,

it I A A A A S T R AR R R
FHIDL BN s E 7k K27, 2014,

2 e MR STV B . A TR T AR AR R B 5
0JJ. T# A 3h1k.2015,41(9) :93-96.

YAO Huiting,CHEN Lichao,PAN Lihu. Research of

[4]

[5]

L6]

ontology model of heading face[ J]. Industry and Mine
Automation,2015.,41(9) :93-96.

it AW AR SR 2 A FHORAE 53 BT i R A LT .

B PG I Ik - 2015, 34(1) :95-98.

JING Jin. the
research of mine safety accident characteristics[]J].
Shaanxi Coal,2015,34(1) :95-98.

B AL AL BT 8 A5 BT b 3OS 1Y 9 9 4
WAL S TSI ], 3 RO 2 4 (B RFHA D
2014,32(1) .76-81.

HE Haitao, ZHENG Shanhong, HOU Lixin, et al.

L7]

Application of cluster analysis in

[8]

L9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

Research on disease ontology learning based Chinese
text [ J]. Journal of Jilin University ( Information
Science Edition),2014,32(1).76-81.

NOY N F,FERGERSON R W, MUSEN M A. The
Protégé-2000:  combining

knowledge model of

interoperability and flexibility [ C]//Proceedings of

the 12th European Workshop on Knowledge
Acquisition, Modeling and Management, London,
2000:17-32.

ZHANG Huaping, YU Hongkui, XIONG Deyi, et al.
HHMM-based Chinese lexical analyzer ICTCLAS
[C]//The 2nd SIGHAN Workshop on Chinese
Language Processing,Sapporo,2003:758-759.

X ZE B, R SR Sk T s L 5 2 L fk BP &
25 0 FC T R O A (D], 07l % & 5 B AR, 2015,
42(2) :56-60.

LIU Yijun,ZHAO Qiang. HAO Wenli. Study of gas
concentration prediction based on genetic algorithm
and optimizing BP neural network[]]. Mining Safety
&. Environmental Protection,2015,42(2) ;56-60.
BRI, AR, AR, 5F. AL T BP M2 M 2% 0 [ml
RARIE B A R M oy 2R L)1 07k TR B 5T 2012,
27(3) :6-9.

HE Chaofeng. HUA Xinzhu, MA Jinghua. et al.
Classification of surrounding rock stability of roadway
based on BP neural network[J]. Mineral Engineering
Research,2012,27(3) :6-9.

e 2195 HE T N 25 06 245 1) K B 5 A PR 3 i B S
A R B 5T LD, 3 A6 TR B 4%, 2016.

REFL. St T TE-IDF #7550 9 Z AR AT 50 LD, o
M ARV R, 2018.

2 s SC 2R R R HL T 55 AR R A A
AME R M A Fh i BCE 5 L) B 2, 2018,
36(7):85-90.

LI Zhiyi, LT Dehui, ZHAO Pengwu. Research on
automatic extraction of ontology concept and its
relation in E-commerce [ ] ]. Information Science,
2018,36(7) :85-90.

JE VBT SCAS 54 1 SRR A R 2 ST MR RIS [T .
P g TAE,2010,54 (3 H) 2) . 348-352.



