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Probabilistic Forecasting of
Metro Station Environmental Parameters Based on Autoregressive LSTM Network
Qu Hongquan! LiBo' Pang Liping?> Liang Siyuan®
( 1. School of Information Science and Technology, North China University of Technology, Beijing, 100144;
2. School of Aeronautic Science and Engineering, Beijing, 100191 )

[ Abstract] In the metro station which is crowded with people, it is very important to predict the changes of environmental
parameters in the future for the normal operation of trains and the safety of passengers. Compared with the traditional point
prediction method, this paper proposes a probabilistic forecasting method based on autoregressive LSTM network. Different from
the point prediction, the probabilistic forecasting model gives the probability density function of the prediction variable at the next
moment, and calculates the uncertainty of the environmental parameter’s prediction, which is of great significance for the station to
respond to the emergency in advance. The proposed model in this paper uses the historical data of the prediction variables and the

external environmental parameters as the input variables to predict the probability density function of the environmental parameters
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at the next time, so as to obtain the information of the changing range and quantiles. In order to verify the accuracy of the method,

we collected the environmental parameter data of 3 subway stations, and used the probabilistic forecasting method to predict. The

results show that the method can not only predict the most likely environmental parameters prediction results, but also predict the

probability of extreme cases, which is of great significance for the prevention of emergency accidents and decision-making.
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Fig.1 Integrated monitoring equipment
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Table 1 Device parameters

SRR I I
SO, 0~-2000 ppb 1 ppb
NO, 0~~2000 ppb 1 ppb
voC 0~10 ppm 1 ppb
PMo 0~~0.5 mg/m? 0.001 mg/m?
Temperatur -50~80°C 0.1C
c
RH 0~100% RH 0.8% RH
CO 0~50 ppm 0.01 ppm
NH; 0~30 ppm 0.1 ppm
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Table 3 Ratio of actual values falling in two ranges

55 pEo p+2o
SO,/% 72.25 93.46
NO,/% 85.30 100.00
VOC/% 88.74 96.60
PM,0/% 100.00 100.00

Temperature/% 74.86 87.85
RH/% 89.01 93.72
CO/% 81.41 100.00
NH;/% 84.03 100.00
CO»/% 93.98 100.00

Mean/% 85.51 96.85
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