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1 81. 65 41. 3 16.5 234. 96 30. 66 356. 64 0 0 1
2 34. 68 29. 05 17. 22 28. 37 11.38 275. 81 0 0 1
3 42.08 48. 44 19. 39 21. 37 26. 41 351. 93 0 0 1
4 2. 81 72. 46 21.78 11.98 25. 84 327.18 0 0 1
5 16. 32 18.76 15. 39 78. 29 84. 24 204. 1 0 0 1
6 175. 69 79. 34 33.27 221. 29 49. 28 349. 64 0 0 1
7 202. 34 21.92 21. 99 307. 02 53.73 237. 2 01 0
8 380. 97 64. 31 23.51 739. 96 95. 62 212. 37 01 0
9 340. 41 77.58 30. 69 564. 82 268. 65 322.7 01 0
10 485. 4 54. 55 23.3 893. 58 188. 05 195. 83 01 0
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19 38. 6 49.5 25. 98 10. 97 20. 22 330. 8 1 0 0
20 87.76 55. 45 30. 23 35. 45 30. 3 435. 3 1 0 0
R 1 133.73 73.92 32.16 192. 18 93. 34 405. 44 0 0 1
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FEI 3 249. 86 91. 54 32.42 284. 47 22.55 375. 29 0 0 1
R 4 532. 22 78. 02 29.2 643.7 223.78 290. 89 01 0
R 5 596. 17 56. 45 23. 4 800. 56 123. 34 209. 78 01 0

0 6 396. 63 25. 65 6.78 348. 35 110. 25 340. 56 1 0 0
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Discriminating Mine Water Inrush Sources
Based on GA-Elman Neural Network

XU Xing, TIAN Kun-yun, LI Feng-qin, ZHAO Xin-tao

School of Safety Engineering, Henan Institute of Engineering , Zhengzhou 451191, China

Abstract: Coal mine water inrush is one of the natural disasters in mine safety production, and accurate
discrimination of water inrush sources is an important foundation for water inrush prevention and control.
Based on the difference in hydro-chemical composition of various aquifers, six major components (K* -+
Na®, Ca*", Mg’", Cl”, HCO; and SO} ) were selected as the discrimination factors of water inrush
sources in a study reported in this paper. In order to overcome the disadvantages that Elman neural net-
work is prone to fall into the local minimum value caused by the gradient descent method, a genetic algo-
rithm (GA) with global search ability was adopted to train the Elman neural network by selecting, cross-
over and mutation. A GA-Elman neural network discriminant model with faster convergence speed and
stronger generalization was established. The application results showed that the global optimization func-
tion of GA and the local precision optimization of Elman neural network were combined to overcome the
randomness of the initial weights and threshold of Elman neural network and its proneness to fall into the
local optima, thus improving the discrimination accuracy of Elman neural network output. It was a reliable
basis for decision making for accurate and effective discrimination of the water inrush source. The mean
square error convergence rate and accuracy of Elman GA neural network optimization were greatly im-
proved in the training process, resulting in greater stability and better generalization in the discrimination
output of the network model. It provided a reference for the model to be extended in other areas. In order
to further ensure the water inrush discrimination accuracy and validity, in the premise of closely combining
the hydrogeological conditions of the coal mine, representative and accurate hydration data should be se-
lected so that this discrimination method may play a guiding role in the prevention and control of coal mine
water disasters,

Key words: mine water inrush; water source discrimination; Elman neural network; genetic algorithm;

GA-Elman neural network; generalization
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