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Coal and gas outburst prediction based on improved decision tree ID3 algorithm

LI Ding—qi' > CHENG Yuan-ping' WANG Haifeng' WANG Liang' ZHOU Hong=ing' SUN Jian-hua’

(1. National Engineering Research Center for Coal Gas Control China University of Mining & Technology Xuzhou 221008 China; 2. Department of Safety
Engineering and Technology Hetlongjiang Institute of Science & Technology Harbin 150027 China)

Abstract: The prediction method based on improved decision tree ID3 algorithm was proposed by gray theory to im-
prove the accuracy of coal and gas outburst indexes prediction. Desorption index of drill cuttings was adopt as the ma—
jor decision attribute geological structure gas concentration changes and other obvious omen of coal and gas outburst
in face were adopt as the auxiliary decision attributes and prediction data set was built. According to actual data of
mine coal and gas outburst using relative grey relation of decision attributes as the weight of maximum information gain
calculating established decision tree model of coal and gas outburst prediction. At last this model was applied to pre—
dict 10 sets of coal and gas outburst data and the results show that the predicting accuracy is significantly higher than
predicting by a single desorption of drill cuttings.
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Table 4 The results of model prediction

] 2009 29(2) :136 —139.
Ding Hua Wang Jian Wang Bin. Coal and gas outburst forecast

based on ANN and grey correlation J . Journal of Xi’ an University

91 1 1 0 1 0 1 1 1
92 0 0 1 0 1 1 1 0
93 2 1 1 1 0 1 1 1
94 0 0 0 1 1 0 0 0
95 1 0 1 1 0 0 1 0
96 0 1 1 1 1 1 0 1
97 0 1 0 0 0 0 0 0
98 1 0 0 0 0 0 1 0
99 0 0 1 1 1 0 0 0
100 2 0 0 1 0 1 1 1
of Science and Technology 2009 29(2) : 136 - 139.
6
] 2007 32(3) :285 -287.
( 1) 0% You Wei Liu Yaxiu Li Yong et al. Predicting the coal and gas out—
100% burst using artificial neural network J . Journal of China Coal Socie—
80% ; ty 2007 32(3):285 —287.
60% 75% 7
50% . I 2009 38(1):125 -130.
2) Zhu Yu Zhang Hong Su Cheng. Coal and gas outburst forecasting
( based on immune genetic algorithm J . Journal of China University
of Mining and Technology 2009 38( 1) : 125 - 130.
° 8
I 2009 31(6) :701 —705.
1D3 Shi Shiliang Song Yi He Liwen et al. Coal and gas outburst forecas—
ting based on immune genetic algorithm J . Journal of China Coal
Society 2009 31(6) :701 —705.
° 9 D .
2003:6 —12.
10 Han J Kamber M. Data mining: concepts and techniques M . Bei—
jing: Higher Education Press 2001:2 - 10.
J . 2010 35( S1):95 -99. 11 David Hand Heikki Mannida Padhraic Smyth. Principles of data
Wei Fengqing Shi Guangshan Zhang Tiegang. Study on coal and gas mining M . Beijing: Machinery Industry Press 2003:28 - 37.
outburst prediction indexes base on gas expansion energy J . Jour— 12 Quinlan J R. Induction of decision trees J . Machine Learning
nal of China Coal Society 2010 35( S1) :95 —99. 1986: 81 —106.
Brady B T Rowell G A Laboratory investigation of the electrodynam— 13
ics of rock fracture J . Nature 1986 321:488 —492. J. 2010 29( 1) :122 —128.
Cheng Tiexin Guo Tao Qi Ting. Application of decision-iree cluster
] . 2005 34(1):72 -176. model in the risk pre-warning for the tender evaluation of civil pro—
Li Chengwu He Xueqiu. Prediction method of coal and gas outburst jects J . Journal of Applied Statistics and Management 2010 29
dangerous level in coal roadway face J . Journal of China University (1):122-128.
of Mining and Technology 2005 34( 1) :72 -76. 14 . I 2005
Itakura K Nakajima I Watanabe Y. AE activity in cross-measure de— 23(10) : 102 - 106.
rivate against outburst-prone coal seams-study on AE activity prior to Yao Kaohua Jiang Yanhui. Financial early-warning analysis based on
gas outburst( 1st repor) J . Journal of the Mining and Metallurgical decision tree ] . Systems Engineering 2005 23( 10) : 102 - 106.
Institute of Japan 1988 104( 1206) :495 - 503. 15 .ID3 J .

2003 39(25) : 104 - 107.
Qu Kaishe Cheng Wenli Wang Junhong. Improved algorithm based
on ID3 J . Computer Engineering and Applications 2003 39
(25):104 —107.



