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Research of Prediction of Railway Passenger Flow

Abstract: In order to keep market competitiveness and realize the profit maximization, we need to
fully understand and predict the flow of passenger. It will offer help for formulating the reasonable
price, improving the passenger organization mode, optimizing the resources distribution of railway
vehicle, and improving the service ability of passenger equipment.

Firstly, we structured processing of original data using .net programming, and then preprocess the
structured data. Finally, we categorical analyze the relationships between various factors and passenger
flow, and extract the useful information to establish a prediction model and adjustment the stop
program.

Through analysing the short-term passenger flow of the passenger dedicated line which is located
in ZD190 (station) to ZD111 (station), and analysing the rules of passenger flow according to trips,
period of time (hours), stations, interval, weather and the vehicle, using correlation coefficient method,
we conclude that weather and temperature have little effect on the short-term traffic. And at the same
time we get that the short-term passenger volume time series is a kind of nonstationary time series
according to the correlation coefficient higher factors -- on and off timing characteristics and change
law of the number.

On this basis, we establish ARIMA model (time series forecasting model), and forecast the
passenger flow in the next two weeks using R software programming. At the same time, we do it using
the Bayesian regularization BP neural network model, and MATLAB software programming. The
results show that the later method has a better prediction precision, and it is suitable for predicting the
railway passenger flow of short-term.

For the problem of lower rate of load factors in D02-D19 and no such trips dock in some sites,
we consider from the following two cases: one is for cycling times, time is the same and docking
stations are changed. The second is for the whole, departure time invariant and change the dock
station (arrival and departure time may change the site).

Since there is no fare information in the title, and fares and guest rate are positively correlated,
we adopt the way of changing the dock schemes and vehicle configuration to make full use of
resources as far as possible to meet passenger demand and at the same time, improve the rate of guest,
and establish the 0-1 integer programming model so that each site has parked vehicles.

In view of this, we first consider the single car dock, which can effectively improve the visiting
rate. But some trains can not meet the needs of passenger turnover, and it can't guarantee that each
site has docked. Then the program which we consider from the whole drawn ensure that every site in
each city has docked. By lingo software programming, we obtain a new docking program that there is
no change in 6 train route, and the rest of the train route has changed slightly, we replan start stop
time table according to the last stop route and distance .

From the data process and analysis results, the temporal characteristics of each factor is more
reasonable. from the model point of view: the operation of neural network model in prediction model
is more difficult, but the precision and effect of it are closer to the actual. In the first case of
optimization scheme, it is solved by the simplified way search algorithm, and the result is not
necessarily the optimal, but it can improve the effect of guest rate. In the second case, although the
solving results is the local optimal solution but overall program effectiveness is better and it can
improve the guest rate and meet the demand for more passengers. It is suggested that the railway
department can improve the efficiency by optimizing the berth plan according to the forecast results.
Key words: railway passenger flow; short-term passenger flow forecasting; ARIMA model; Bayesian

regularization; neural network; 0-1 integer programming
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