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Metro Passenger Volume Prediction Model
Based on Particle Swarm Optimization and
Broad Learning System

FU Jianguang, YOU Bin, LIN Yi, CHEN Dewang
Abstract To improve the accuracy of metro passenger vol-
ume prediction, a new metro passenger volume prediction
model based on the conventional PSO ( particle swarm optimi-
zation) algorithm and BLS ( broad learning system) is pro-
posed, known as PSO-BLS algorithm. Firstly, parameters in-
cluding the prosperity level of metro station, the inbound pas-
senger volume, the outbound passenger volume and the sec-
tional passenger volume in the previous time period are ana-
lyzed, the metro passenger volume of weekdays and weekends
are predicted separately according to the analysis results. Sec-

ondly, PSO is applied to optimize the characteristic layer bias

of BLS. Finally, based on the large amount of passenger travel
data recorded in AFC (automatic fare collection) system of
Fuzhou Metro Line 1, the proposed PSO-BLS algorithm is ver-
ified. The verification results show that: compared with the
conventional metro passenger volume prediction algorithm BP
(backpropagation) neural network and ELM ( extreme learning
machine) , the calculation results of PSO-BLS algorithm have
achieved better performance in a number of performance indi-
cators; optimizing the characteristic layer bias of BLS can im-
prove the accuracy of BLS and provide more accurate calcula-
tion results for metro passenger volume prediction.
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Fig. 1 Passenger volume of Line 1 stations on weekdays
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Fig.2 Passenger volume of Line 1 stations on weekends
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Tab.1 Derivation factors of passenger volume estimation
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Tab.2 Comparison of training set training results with
different algorithms
g MSE MAE RMSE
BP 2 M 4% 239.814 10.514 15.485
ELM 222.882 10.412 14.929
BLS 240.009 10.802 15.492
PSO-BLS 229.526 10.641 15.150
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Tab.3 Comparison of test set training results with differ-

ent algorithms

Ak MSE MAE RMSE

BP 125 i 2% 261.403 11.427 16.167
ELM 289.395 10.923 17.011
BLS 246.306 11.178 15.694
PSO-BLS 238.420 11.030 15.440
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