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Subway Passenger Flow Forecasting Model Based on Temporal and Spatial Characteristics

ZHANG He-jie MA Wei-hua

(School of Computer Science and Technology,Nanjing University of Aeronautics and Astronautics,Nanjing 211106, China)
Abstract With the rapid development of urban rail transit, the short-term passenger flow forecast of the subway is con-
ducive to the operation department to observe the real-time changes in passenger {low and adjust the scheduling strate-
gy. This paper studied the temporal and spatial characteristics of passenger flow. Under the 10-minute granular time
slice, there is a periodicity of passenger flow changes, and there are differences in the waveform of passenger flow in
space. This paper used agglomerative hierarchical clustering algorithm to analyze the passenger flow of different stations
for a week,and obtained the results of passenger flow close to the characteristics of the station. According to the results
of classification,correlation analysis was performed on time slices of different types of historical passenger flow, and
prediction models based on Support Vector Machine were proposed,regarding time slice sequences with strong correla-
tion as input. Besides,a parameter optimization model for double-population firefly algorithm based on cooperative self-
adaptive adjustment was proposed,in which the chaotic attraction was introduced to improve the global search ability,a-
voiding the initial value being trapped into a local optimum. The adaptive search step length was added to improve the
convergence speed and solution accuracy. Compared with other models and optimization algorithms,the proposed model
has better prediction accuracy,stability and robustness.
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Fig. 4 Distribution of passenger flow in some sites in September
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— A KRG B % &k C AR
RMSE MAPE RMSE MAPE RMSE MAPE
ARIMA 142.3214 0.2532 135.8471 0.2571 122.3214 0.2375
BP 96.8631 0.1582 97.7832 0.1632 91.2367 0.1512
GA-SVM 83.7291 0.1365 85.7353 0.1395 82.9632 0.1235
PSO-SVM 74.6521 0.1075 71.3561 0.1123 72.8531 0.1169
FA-SVM 71.5628 0.0821 68.3829 0.0792 69.8622 0.0771
GA_BP 4 & # A 65.4329 0.0747 63.8642 0.0751 63.7521 0.0738
DACFA-SVM 57.9646 0.0724 53.7143 0.0727 53.9821 0.0715
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Fig. 12 Comparison of prediction results of DACFA-SVM
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