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Rock burst prediction on multivariate chaotic. time series

TAO Hui' > MA Xiao-ping' QIAO Mei-ying'’

(1. School of Information and Electrical Engineering China University of Mining and Technology» Xdchou 221116 China; 2. School of Electrical Engineering
and Automation Henan Polytechnic University Jiaozuo 454000 China)

Abstract: Given rock burst chaotic characteristics and its limitedJength monitor data containing noise the multiple
rock burst monitor variants were predicted on multivariate time series reconstruction and generalized regression neural
network ( GRNN) . The theories of multivariate phase space reconstruction and GRNN prediction were introduced and
the method was proposed that adopting genetic algorithm' to simultaneously determine reconstruction parameters and
GRNN smoothing parameter to ensure prediction, precision. In Matlab2010a environments the method was simulated
on Lorenz system to verify its effectiveness for limiteddength multivariate series containing noise. Finally the method
was used to microseism energy and electromagnetic radiation signal monitor data and the results show that the predic—
tion method on multivariate chaotic series can predict multiple monitor variants and therefore forecast rock burst even
in the case of relatively limited-history data.
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Fig. 2 Evolution curves of fitness function
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Fig. 3 One-step prediction results of Lorenz system
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Table 1 Prediction error with reconstruction parameters

determined by different methods

ense /1070 ey /1070 ep /1070 ey, /107
IFNN 4.883 7. 862 8. 145 15.52
CEED 6. 448 18. 06 35.91 57.35
1.963 3. 862 9.335 16.70

2 2
GRNN
BP RBF
GRNN o GRNN
2

Table 2 Prediction errors under different models noises

and data-dengthen

BPNN RBF  GRNN
e /1070 epgp /107 es\ssu/lois ENSE /107
24.27 1. 894 5.961 1. 963
400 2% 62.38 21.97 12. 67 8.448
5% 103. 4 71.24 67.61 36. 80

45.42 8.262 26. 04 4.874
200 2% 106. 7 46. 80 44.10 18. 69
5% 324.3 78. 40 72. 54 47.19

105.2 38.26 45. 60 14. 84

100 2% 217.2 86. 89 97.31 25.96
5% 832.8 186. 8 194.7 65.53
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Table 3 Prediction error of microseism with different

models under different data-lengthens

eysp /107 ensi /1074
IEW) 1g E g) E Ig B,
I 15.4 17.8 33.7 38.4
1l 6.65 8.91 16.9 18.5
I 6.21 7.36 14.3 15.7
I 2.57 3.37 10.2 11.4
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Fig. 4  Predictionresults of microseism time series
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Fig. 5 Prediction error of electromagnetic radiation time series
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