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Abstract : Based on mine safety environment anlalysis and danger source theory, coal mine danger source ontology by OWL is constructed.
Exploring the intrinsic relation between mine danger source and gas explosion accident,we construct gas explosion fault tree. Moreover, by
designing reasoning rules, we realize the reasoning process from the root danger source ontology to the status danger source ontology.Final-
ly, from bottom to top,based on the basic events status,the probability of the top accident event is calculated according to the constructed
gas explosion fault tree ontology.The proposed construction and reasoning methods of mine accident ontology can be used for assistant deci-
sion—making on gas explosion accident warning.The experimental results show that the constructed mine accident ontology can correctly im-
plement the reasoning from the root danger source to the status danger source. Meanwhile,the probability of top accident event of the gas
explosion fault tree ontology is exactly calculated.These results verify the effectiveness of OWL ontology technology in predicting coal mine
gas explosion accidents.
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Fig.1 Gas explosion fault tree
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Fig.2 Class diagram of mine danger source ontology
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Table 1 Object property of mine danger source ontology
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Fig.3 Class diagram of gas explosion fault tree ontology

FUIUT AR S S5O AR 8 % G2 T 1 WL 3R 2, 5
TG JE M IR R B0, hasAndGate ifi i
TopEvent 51 J& 4, /R TopEvent i i hasAndGate
% FE AndGate 35, hasOrGate #ifi i MiddleEvent 257
J& M, /8 MiddleEvent 2% 3@ i3 hasOrGate % 4
OrGate 25 ;behadAndGate A AndGate Z5HIE I, £
7~ AndGate i1 behadAndGate % % MiddleEvent 2&
F1 BasicEvent 2% ; behadOrGate i i& OrGate 251 &
P, /8 OrGate 2538 13 behadOrGate J& P % 4 Mid-
dleEvent ZEF BasicEvent 25,

*2 EHBREEERAEIIREGE
Table 2 Object property of gas explosion fault tree ontology
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Table 4 Reasoning rule set of mine danger source ontology
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Table 5 Reasoning & calculation of safe mine environment
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