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Forecasting Method of Coalmine Gas Concentration Based on Grey
Self-memorization Theory

HUANG Dong, XIE Xuebin, HUANG Xiaoyang, WANG Wei

School of Resources and Safety Engineering, Central South University, Changsha 410083, China

Abstract Prediction of the coalmine gas concentration is an important part and the fundamental task of gas accident prevention in
coalmine. In order to predict the coalmine gas concentration, the grey self-memorization model is established by combining the grey system
theory with the self-memorization theory. Substituting the differential equation deduced from the grey system theory into the discrete self—
memorization equation, the memorization coefficient of the grey self-memorization model for the coalmine gas concentration is calculated by
the least—squares method. The model is applied to predict the gas concentration at the 304 comprehensive mining coal face in Liyazhuang
coal mine and the result is compared with that of the grey G(1, 1) model. The optimal awkward moment of the grey self-memorization
model is determined to be seven through trial methods. The research results show that the grey self-memorization model can combine the
merits of the self -memorization theory and the grey system theory, to predict the overall trend and the fluctuation of coalmine gas
concentration. The proposed method enjoys a good accuracy in forecasting various engineering events, especially, as a new approach to
predict the coalmine gas concentration.
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Table 1 Measured date of the gas concentration
03-01 03-02 03-03 03-04 03-05 03-06 03-07 03-08 03-09 03-10
1 2 3 4 5 6 7 8 9 10
1% 0.26 0.34 0.32 04 04 0.38 0.36 0.4 0.52 0.43
03-11 03-12 03-13 03-14 03-15 03-16 03-17 03-18 03-19 03-20
10 11 12 13 14 15 16 17 18 19
1% 0.44 0.5 0.46 0.49 0.5 0.52 0.56 0.56 044 0.52
03-21 03-22 03-23 03-24 03-25 03-26 03-27 03-28
21 22 23 24 25 26 27 28
1% 0.54 0.56 0.6 0.56 0.56 0.34 0.46 051
1 22 1 23—28 n ey
R 1-AGO 1
, - 1.1
9 G (1 9 1 ) 9 0.20 I
0.18F
_0.d6F
a=-0.0278 5=0.0420 im? 0.14F
M 012
%:F(x, 1)=0.0278x+0.0420 (11) 2 otol
xo
(11) .12 I 0%
= 0.06r —— .
; o 0.04F
, 0.02F \.\'*&».
p=1,2,---,8 0 1 2 3 4 5 6 7 8
I 80 i
1
1 - , Fig. 1 Fitted root-mean-squares of different
=\ p (i) awkward moments
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Table 2 Memorization coefficient
g o o s oy o o, o
-1.904 1.942 -2.325 3.215 -1.852 1.9725 -1.592 1.4965
077 0% 075 04 073 072 071 0[)
—3.445 267.7 268.7 -284.1 -541.2 166.24 46.24 89.188
; , 3. 4 4
° p=T, Lz, Table 4 Comparison between the predicted and the
9 ° measured data of the gas concentration
3 G(1,1)
Table 3 Comparison between the fitted and the measured 1% 1% 1%
data of the gas concentration 03-23 0.60 0.581 0.019 0.587 0.013
03-24 0.56 0.594 0.034 0.533 0.027
G(1.1) 03-25 0.56 0.607  0.047 0.494 0.066
1% 1% 1% 03-26 0.34 0.621 0.281 0.438 0.098
03-01 0.26 0.260 0.000 03-27 0.46 0.635 0.175 0.465 0.005
03-02 0.34 0.365 0.025 03-28 0.51 0.649 0.139 0.568 0.058
03-03 0.32 0.373 0.053
03-04 0.40 0.381 0.019
03-05 0.40 0390  0.010 08¢ +?gi~éu{gi s
03-06 038 0399 0019 o RERIILMAM
03-07 036 0407 0047 i . %E%(ila’-rzlfgﬁ?’a{f
03-08 040 0417 0017 0.6k ‘ 'j’“?[’“’ R
03-09 0.52 0.426 0.094 0.576 0.056 f:; osh ‘X{{‘}: e
03-10 0.43 0.435 0.005 0.431 0.001 = \_/} = "-.f
03-11 0.44 0.445 0.005 0.442 0.002 = 0.4F i
03-12 0.50 0.455 0.045 0.502 0.002 ol
03-13 0.46 0.465 0.005 0.460 0.000
03-14 0.49 0.476 0.014 0.493 0.003 po2b—— v 110 1
03-02 03-06 03-10 03-14 03-18 03-22 03-26
03-15 050 0487 0013 0.500 0.000 i
03-16 0.52 0.497 0.023 0.522 0.002
03-17 0.56 0.509 0.051 0.561 0.001 2
03-18 0.56 0.520  0.040 0.562 0.002 Fig. 2 Comparison between the predicted and the
03-19 0.44 0.532 0.092 0.441 0.001 measured data of the gas concentration
03-20 0.52 0.544 0.024 0.522 0.002
03-21 0.54 0.556 0.016 0.542 0.002 0.149.6 3 0.1.
03-22 0.56 0.568 0.008 0.561 0.001
0.038,
0.055, 0.1, ,
3. 4 , p= , G(1,1)
0.015, G(1,1) 0 2 ,G(1,1)
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