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A Study on Prediction of Boundary Angle of Surface Movement by
BP Artificial Neural Network

JING Yan-lin', GUO Aixia’s LIN Dujun’s MENG Yong-hui’s JIANG De-sheng’
(1.School of Civil Engineering, Chang an Unversity, Xi an, Shaanxi 710061, China;
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Abstract: Based on the analysis of influence factors on boundary angle of surface movement in coal mine goaf,
this paper presents a method used to predict the boundary angle by the BP Artificial Neural Network. A pre-
diction model of the boundary angle is constructed with BP Artificial Neural Network. Data of the boundary
angle from 30 practical engineering projects are used as the assembly of training samples of Neural Network.
The prediction model is then validated using data from practical engineering projects. Results from the vali-
dation show that prediction precision for the boundary angle is up to 90%, indiicating that the prediction
method based based on bp artificial neural network is very use ful and feasible in engineering.
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1
/m /) .
/m /m /m /m /m /m /)
1 1.80 13.0 206 242 31.0 8. 1 19. 0 31.0 62. 0
2 2.10 30. 0 25 9 45.0 10. 0 20. 0 20.0 64. 0
3 4.90 42. 0 208 321 25.0 14.0 51.0 97.0 42. 0
4 2.40 16. 0 617 711 21.0 13.0 344. 6 170. 6 58.0
5 1.90 4.5 102 110 15.5 13.5 68. 7 0.2 60. 0
6 5.12 30. 5 100 108 30.0 4.0 131. 0 10. 0 34. 8
7 2.30 23.0 120 165 54.0 55.0 14. 0 51.0 43.0
8 7.40 20. 0 102 289 45. 0 55.0 14. 0 51.0 56. 0
9 1.45 12.0 19 42 48. 0 5.0 1.0 11.0 60. 0
10 1.17 10. 5 91 124 45.0 7.0 5.0 31.0 60. 0
11 2.10 19. 0 88 132 30.0 50.0 51.8 9.0 53.0
12 7.00 9.0 105 114 50.0 49.0 21.0 2.5 41.0
13 7.00 9.0 89 101 54.0 48. 0 20.0 2.4 42.0
14 6.30 5.5 248 263 35.0 51.0 87. 8 23.0 55.5
15 6.60 80 115 130 80. 0 18. 0 61.0 12. 5 45. 0
16 1.80 9.0 101 110 25.0 32.0 31.0 16. 0 50. 7
17 1.97 20. 0 216 230 17.0 157. 0 30. 0 21.0 61.0
18 2.00 23.0 159 176 35. 1 147. 0 12.0 13.0 55.0
19 0.90 13.0 118 140 19. 3 75.0 33.0 34.0 71.0
20 1.80 20.0 28 56 54.0 20. 2 15. 6 8.7 35.0
21 2.10 33.0 49 159 42.0 33.0 14. 2 24.0 26. 0
22 2.20 27.0 290 362 23.0 3.0 25.0 12.0 49. 0
23 2.20 21.0 240 270 33.0 3.0 16. 0 10. 0 46. 0
24 2.20 16. 0 90 110 38.0 10. 0 91. 6 1.5 54.0
25 1.70 30. 0 176 226 24. 6 120. 0 56. 0 6.0 45. 0
26 3.20 4.0 65 150 60. 0 0.0 106. 0 3.0 60. 0
27 3.25 3.0 65 90 114. 0 4.0 7.0 0.0 71.0
28 3.18 2.5 220 255 78. 0 80. 0 82.0 2.0 67.0
29 3.10 3.0 195 280 45.0 0.0 12.0 40. 0 57.0
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