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Analysis and Prediction Methods of Short-
term Passenger Flow Changes at Metro Sta-
tion

LI Jiajing, ZHANG Ning, WEN Longhui, LI Zhao-
jun

Abstract Obijective: Short-term station passenger flow pre-
diction is one of the important components of metro operation
management. Accurate prediction can provide data support for
the operation planning of metro stations. Therefore, systematic
and in-depth research on short-term passenger flow prediction
methods at metro stations is needed. Method: Taking metro
Nanjingnan Station (a four-line transfer station) as an exam-

ple, the changing patterns of short-term passenger flow at this
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station are analyzed, and three different daily patterns are iden-
tified within a week. Based on this, the original inbound pas-
senger flow is decomposed into two layers using the STL ( sea-
sonal and trend decomposition using Loess) algorithm and the
EMD (Empirical Mode Decomposition) algorithm. Combined
with BiLSTM ( Bidirectional Long Short-Term Memory) net-
work, a composite model for prediction is constructed. The
passenger flow prediction process of this composite model is di-
vided into three stages, suitable parameter values are selected
to compare and analyze the predicted results. Finally, experi-
ments are conducted on different time granularity of passenger
flow statistics intervals to verify the relationship between pas-
senger flow statistics intervals and the effectiveness of the pre-
diction model. Result & Conclusion: The mean absolute
percentage error of the STL-EMD-BILSTM combined model
for the three types of daily passenger flow development patterns
are 5.0%, 6.3%, and 6.3%, respectively. Compared with the
other five prediction models, the root-mean-square error, mean
absolute error, and mean absolute percentage error of the STL-
EMD-BIiLSTM combined model are the best, indicating the ef-
fectiveness and accuracy of this combined model. As the inter-
val of passenger flow statistics increases, the predictive per-
formance of the model improves accordingly.

Key words metro; short-term passenger flow; change law;
tow-layer decomposition; combined model

First-author’s address China Railway Siyuan Survey and
Design Group Co., Ltd., 430063, Wuhan, China

b B il L 7 A M R Xk ROk
Fe—m T BE N (— A 30 min) /Y% iz & 51T
T, qnfar 7 2 A Dy S % U RO B AL ofE
4 b Rt 5 1) 0 A A L I X s i AT T
I, B HAT A s I 2 — o R R R
B 712 FAT— e 3 Bl O3 T RO LT )
7%, 4 ARIMA ([ 18109 B 8l - 2) gt |



SVM ( Sz 4L ) B R 45 @K T A T8 eI
P J7 2, 0 BP (S 17 f54% ) i 28 W 4548575 ) DL-
STM (VR K- J 11012 W 4% ) 4 780 46 (D)2 45 Til
M7, U EMD (28 56 45 25 43 fi# ) -BP 44 g iy )
s gy 4, EMD & 7'  CEEMDAN-VMD ( 5% 4>
SR 25 56 B O3 A8 o BRSO3 i) WU o i B
AR T R AR T IR A B BN B M 4R
TR ) A R

AR SO FH AL A B R 32 o b Ak ol 8 0 A e
BT, 534 J5 0 1 Ak 3l o5 1) 2 5 37 A Ak 0
. 3T STL (¥ 5143 ) 5732 Al EMD 534
KW HN AT BUZ 4 ff, LA e e, 15410
BiLSTM ( X ] 4 45 HH 142 W 2% ) B33 i A7 % I T
W, R A4 STL-EMD-BILSTM 41 4 6 1 | 528 %
bR St R BT A Sl ) T

1 hgkih RGBT U MBS

MRt A S e A A2 TAE HOSUAK H & i
TERYSZ A, 7 — J& PN 52 B0 R 6] 0 8 000 & B A
X, ARl — H & & AR R 3l 2 007 4 (0 4 56
PR ARIR H & & R BT il o5 % 7 51 AR
Tt AR

iR R R R R 1 54k 3 54k S
2 S3 S LR Ay UL e i, A SC LUk g R A,
XTI il 1 A vl 5 e A T AE ST, fiff H Pearson AH 3¢ &

OB HEAT ARG A3 BT, AR SE — JR 9 B 2k
A AR SeE A R 1 R, fE L ATAL: A
SR E N S N E B3 T i R i R 1 S
JE VAP 2 8] | J& 5 J8 B Z (8] 1) Pearson £ ¢ &
KT 0.90, Ji < 5 H A H /Y Pearson #H ¢ R %k
/T 0.85,

B— BA- A= AWM RAE Ax RE B

1.00
0.613

0.813

0.90
0.808

0.85

0.814 XX 0.676 0.70
0.613 [UEEERX: L] .. 0.676 065
E

MK R R il — ) P 4 S ] P AR S

Correlation of daily average inbound volume within a

BAZ B—

Bx BE B@m A
=3
=)
N
©
)
&

%
<
B

=]

&l 1
Fig. 1

week in Nanjingnan Metro Station
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Fig.2 Curves of daily inbound volume of Nanjingnan Metro Station with operating hours under different daily passenger flow

development models ( March, 2019)
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Fig.3 Forecast process of metro station short-time passenger
flow based on the STL-EMD-BIiLSTM combined

model
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Fig.4 Screenshot of STL decomposition results for daily inbound volume of the 1 passenger flow model
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