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Prediction of mine water inflow based on Chaos—Generalized

Regression Neural Network
LI Jianlin'*,GAO Peiqiang' , WANG Xinyi'?,ZHAO Shuaipeng'
( L. Institute of Resources & Environment ,Henan Polytechnic University , Jiaozuo 454000, China ;
2.State Collaborative Innovation Center of Coal Work Safety and Clean—efficiency Utilization , Jiaozuo 454000, China )
Abstract : A new prediction model ( Chaos—GRNN model) coupled with chaos theory and generalized regression neural network was estab-
lished to solve the problems of less consideration of relevant influencing factors, low model prediction accuracy and poor applicability in
mine water inflow prediction research. The mechanism of chaotic phenomenon in mine hydrological system was theoretically analyzed; the
embedding dimension,time delay and maximum Lyapunov exponent of the water inflow time series were calculated by chaos theory, so as to
determine the number of neurons in the input layer of GRNN. The number and the value of input layer neurons,and the prediction duration
of the model were determined by the m dimensions’ sequence.The smoothing factor of GRNN was obtained by cross—validation method. Fi-
nally ,the Chaos—GRNN model was established. As an example, the water inflow from January 2014 to December 2015 of Pingdingshan
Coal Mine No.12 was predicted. The results show that: the cyclic iteration of mine hydrological system evolution process was the funda-
mental cause of chaos,and its representation features are irreversibility , nonstationarity and diversity of evolution results; the water inflow
time series of Pingdingshan Coal Mine No.12 has chaotic characteristics,its embedding dimension M =7 ,that is,the influencing factors of
water inflow are 7,and the number of neurons in the input layer of GRNN is 7; the time delay 7= 13 months, which determines the value of
neurons in the input layer of GRNN; the maximum Lyapunov index is 0.053 0,and the prediction time of GRNN is 19 months; the predic-
tion accuracy of the Chaos—GRNN model was 94.98%. Chaos—GRNN model used chaos theory to quantify the number and the value of in-

put layer neurons,and prediction duration of the model. This model fully considered the influencing factors of mine water inflow , improved
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both prediction accuracy and the applicability of model.

Key words: Chaos Theory; phase space reconstruction; Generalized Regression Neural Network; input layer neuron; prediction of

water inflow
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Table 1 Chaos—GRNN model prediction results
R SEAE/ T &/ E/% HCE ) S/ T e/ Eo/%
(m* +h7") (m* +h7") (m* «h7") (m* +h7")

2014-01 115 0.7 114.997 0.003 2015-01 99 0.4 111.417 12.541
2014-02 115 0.2 114.993 0.006 2015-02 99 0.3 112.850 13.989
2014-03 115 0.3 114.996 0.004 2015-03 100 0.5 112.795 12.795
2014-04 115 0.6 114.999 0.001 2015-04 102 0.1 111.994 9.798
2014-05 114 0.1 114.997 0.873 2015-05 115 0.6 112.573 2.111
2014-06 114 0.4 114.996 0.873 2015-06 113 0.4 112.722 0.246
2014-07 114 0.4 114.996 0.874 2015-07 114 0.8 112.972 0.902
2014-08 100 0.8 111.883 11.883 2015-08 112.3 0.9 112.972 0.598
2014-09 100 0.8 111.847 11.847 2015-09 112.2 0.7 112.943 0.662
2014-10 99 0.6 111.849 12.979 2015-10 112.2 0.1 112.945 0.664
2014-11 99 0.3 111.792 12.922 2015-11 112.1 0.6 113.075 0.870
2014-12 99 0.5 111.792 12.912 2015-12 112.3 0.9 112.543 0.216
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Fig.5 Evolution process of mine hydrological system
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