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An Analogy-based Deducing Method of Short-Term Passenger Flow
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Abstract: In the operation of ultra-large-scale urban rail transit networks, train operation delays occur frequently. Accurately
and efficiently predicting the number and scope of affected passengers is crucial for network command and dispatch. Based on
the normal passenger flow situation, this paper combines the advantages of data-driven and model-driven methods and proposes a

short-term prediction method for the scope and number of affected passengers under urban rail train delays. First, based on the

detailed OD path data of passenger travel chains under normal conditions, by analyzing the passenger flow direction in the

delayed section, the scope of affected passengers is defined and a passenger flow quantity prediction model is constructed. Second,
for the affected passenger group, according to the travel choice behavior of passengers under delay conditions, the passenger
impedance sensitivity coefficient is calibrated to predict the structural changes of passenger components (waiting, detouring,

and loss). Finally, multiple actual train delay scenarios in the Beijing urban rail network are selected for verification. The
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results show that this method can be effectively applied to multiple scenarios in the Beijing urban rail network. The average

relative error of the prediction during the morning peak on weekdays is 4.8%. The time-consuming for predicting various

passenger flow indicators within the next 30 minutes with a 5 minute granularity does not exceed 140 seconds, which shows

good universality, accuracy, and timeliness. Currently, this solution has been successfully applied in the Beijing Rail Transit

Command Center, providing passenger flow risk warnings, passenger guidance, and emergency coordination support for network

dispatchers.

Keywords: urban rail transit; passenger flow prediction; urban rail transit delays; passenger components; emergency response

B S T P A (PRI R s R R AN T
K, EE RN 2N e 2020 423 1, HIH
Il T BB AT Bl 2 EVACIR) o Bk v U A T Rk
PUREANEL) WINRIR I, B AEIS A SANIE R Lo
A (RSP 32 ) 5 &R ARG HEVL IS, JF SEHLE fE
VL N SRR O R RS, M RE AL Z R
AR BY SR R G T BB AT 2 I % O
VR M EAIEE B B O, KA a5
P UM . SOk AL EAR . 4R
A U S B e i N S 2 X e R S AR A, SN T
JERRANBE RS T, I3 AT (10 P ) A B A8
PR, AR TR P P H A R A T
W5k, DL RAERHENAT AR R B 2500 A AV
5Bk, O R SIS E S HR R R OGR4
[ It Ay 7 S b B M SR 15 3 4 1 T A Al

HRT, B MR T A A 1R T 52 53 W0 25 it v LA
HOE BRI SC N CHUS—E It e . EDFST
Jiik b, EEAAAEPER R e o, ME TR
W, WRDAT A RAL RN LB RADETL, A8
BT AN BB AT I3 2 = A s ), i A e A
AT APINT, Tl AT BR ARk #e, f5Bh %
VB BCHE AR AR AL o %5 VAAE PR SR ]
BRI OL N HATBOR R E AT T, SR, AR
el A, T REE A R A e 4
SRS R ORE AT AE M 22 . BEAh, SRR
iy ZE RGBT L BN R R (AR T SRR AL BN 7y
WAL A K, ARy A AE W] 2R PR, HELL
5 T RE S B WA N T o FC—, (I3 T Eds 9K 50,
M R o B2 B R A . 4, SCHR[4]
BT Bl SRS AR T =R DU R R A S
MRk (K3 B I R ATAT 05 SCHR[S-6 1R Pt 12
TR P T PR 3k v A A8 0 R A A A 4 SR T
WOTEIE I T RARZ RGO, RENSIE LX) S
(1o ) SEELTREN AN 732, (E AR s, H Ttk
FAPEAEAR RS MR+ VI 2R AR (R B A5 e

34 URBAN RAPID RAIL TRANSIT

TEWE T VR I SE BT 1, RV (P R T aE AL
T UK RN EE) $R R IR e A M Fa 4
VHEEAI B SR R GE, I T I8 o B 50 AT T S B T
PR RIS A 2L, AR H BT DG S0 R v AR AR O
B s 8 R GE T SEILVR LN T o SCHR[7-10] 06
B RE A T 4 B R G T SRR AR R v B AT
TR, AR vE s R .

NARBORAN IR, K Edh Ik ) A A IR B A
S T T EB W O #8025 [B IR BUE AE
WHA SRR B A5 G0 AT R A B, &
TR AL BE B i IR RE pi, ASHIFFE R g S & A
PR DCRCR, SRI S LU B, IR — B TH
Pt SRR T A N B3R BUAT 2 A 1% T R B 2t
W7k, BAEF R0 F AT R R . T A [
Wk 5537 5%, 43 il i FH EH B ) FSE 8 3k 3 11 732,
RIES AL, DR BRI @AM, F
FH SR B 2 T F 2 W02 1 114 52 5% Wi 3R 255 L R L 1)
TR, 3 G R INBAL IEANMAAT B dm A R 5 5%
TEISHE, ) AR IR DX 250 T PR AW J2 T 1) 52 5 i) e 2 41
IR RTI, T A AT . 15V ) SRIA B T
DRSS s B2k AN s VRS (0 H b, b TRV g
PEATRUIASEE Jv,  k Ii SE GLpE Pk T
1 BOBOR S A T 455 U4 T R &

Ty i

AR SCHFFERIATZELE R A I HEIVE R 1 h, AR
SCHR[2], X KA LR B AT 8 2k M (1 B 438 1T P8
SCMATT e T VR oA, dR K2 Ed s S Re e
30 min W EARR, HEMEBN KA 1 h J5E
RHEbE. S4BT AL B AT B L W R IE AT
BT, 0% LA E AT 22 48 DR AT H 41 42 B s 4
Bk, XU ST R AR HL e ()47 52 0 [A]
B4, HITLE 60 min WK .

[, (RS AAT T, ARSC O A aE A2
LT OD B 12 LA K A OD B/ AR 143 I &3t
st SRS 5 W5 FIREAT 42 A 1R N (0 22



SRR, WE 1R, 5k RTES N2
FEAL R 5 R, TR SE 1 X BER UK 1) 70 Bkl
IP RSN A S Aot , MIEEEE T OD BRARERAfED 52
S -l Y 5 S R TR . R, TR
PHATIESAT A, 2D A 52w R P B i A
B~ GAT UL SR B (R ot e ) EA T i AL
P, Wk 2 PR

HATT kw2 H Bk & i TR AT ot 22 R S A 20
((SF:)) (i)

EFiShr

HER F A

th &

th &l

o WAL — WA TEM — IERF TSR
© FEIR Fff ol e FEIR A FEFTRE DL = == FERFF T R
BT ATHIE R R RN A R &

Figure 1 Schematic diagram of short-term passenger
flow variation under train delays
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Figure 2 Framework of data-model driven short-term passenger
flow prediction method under train delays
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Table 2 Input parameters of delay event
on Beijing Subway Line 5
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Figure 3 Impact scope of delay events
on Beijing Subway Line 5
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Table 3 Prediction results affected passenger
flow in delayw events
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Table 4 Classification calculation of affected passenger flow
after delay event (Songjiazhuang to Dongdan)
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Table 5 Prediction results of passenger flow
classification during delay event
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Figure 4 Prediction results of passenger flow classification
during delay event

*x6 FRBETSEMERSLTNIEERR
Table 6 Prediction accuracy of affected passenger flow
classifications across different delay scenarios
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