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Research on time series prediction method of gas data on fully mechanized mining face

ZHAQO Meicheng', HE Anmin', QU Shijia**®
(1.Shenhua Shendong Coal Group Co., Ltd., Yulin 719315, China;
2.CCTEG Changzhou Research Institute, Changzhou 213015, China;
3. Tiandi (Changzhou) Automation Co., Ltd., Changzhou 213015, China)

Abstract: In view of problems of complex algorithm and short prediction step length of existing gas
concentration prediction methods based on time series, a time series prediction method of gas data on fully
mechanized mining face based on ARIMA + GARCH combination model was proposed according to
randomness and timing of historical monitoring data of gas concentration. Firstly, an ARIMA prediction
model is established, and then the gas concentration data is smoothed and the parameter estimation of the
model is determined. After the reliability of the prediction model is passed the test, the GARCH model is
used to simulate fitting residual error of ARIMA for the mean regression problem existed in the prediction
process of ARIMA model. The simulated results are used as the noise term of prediction in ARIMA to
optimize the prediction result. The test results show that the gas concentration prediction methods based
on ARIMA +GARCH combined model can reflect the change trend of the true value of gas concentration,
and the mean absolute deviation, mean absolute percent error, standard deviation error and mean squared
error are all small, and has high prediction accuracy.

Key words: fully mechanized mining face; gas concentration prediction; time series; residual sequence;
residual error fitting; ARIMA model; GARCH model
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Fig. 1 First-order difference time series of gas

concentration on working face
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