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Station Passage Walking Time Real-time Esti-
mation and Passenger Flow Early-warning
Based on Wi-Fi Probes

WANG Yue, HU Hua, CHEN Juan

Abstract Obijective; Model for station passage walking time
real-time estimation is established to improve urban rail transit
station operation efficiency and safety, to enhance the passen-
ger travel experience. Method: By adopting a data collection
method based on Wi-Fi probe, information data such as pas-

senger device MAC ( medium access control ) address, signal

strength, distance from sniffer are collected by Wi-Fi probes
installed in station passage. The collected data are initially pro-
cessed by java language, and further cleaned in-depth by using
a combination of Mysql and navicat premium database, which
verifies the feasibility of using BPR ( bureau of public roads)
function to establish a station passage walking time real-time
estimation model, and the ant colony clustering algorithm is
used to classify the station passage passenger flow early-warn-
ing level based on delay time. Result & Conclusion: The Wi-
Fi probe passenger flow collection principle and original data
cleaning method are summarized, station passage walking time
real-time estimation model based on BPR function is estab-
lished, and real-time estimation of passenger walking time
through station passage is realized, the model for which rea-
ches an accuracy rate of 92. 8% . The passenger flow early-
warning is classified into four levels: smooth, generally
smooth, crowded and severely crowded. The model applicabil-
ity and prediction accuracy is proved by the practical case veri-
fication and analysis of Shanghai Rail Transit Line 11 Jiangsu
Road Station Wi-Fi probe data.

Key words metro station s; Wi-Fi probe; passage walking
time; BPR function
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Fig.1 Passenger flow data collection principle of Wi-Fi probe
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Fig.2 Scatter plot of passenger walk time and flow volume
HE R B A, A5 RO, T R R B
AAAT U s 2472 i i B, b T BEAE n, Se
AP 25 ) a2, P A R R B T AE AT
[E3] U 22 398 o 5 224 3 % 5 2 ok B4 B 1 i 57K F
Ao AT R XE N, 3 B2 o — 20 TR B, S A7 I [ A2
Koo Ml 2 al g, EAT IS [ A1 Wi-Fi & A & Y
WRYZMEICFR . PR T Wi-Fi 3 ol fli T3l
FEATITE]
2.2 ETHEE Wi-Fi EREXAKRE
ARTCR ) BPR AT K 5 3fe 25 7 18 18 PN A
. 46 -

FrifTa] . BPR pREIE 1966 4 iy 56 [ L i Joy 1
TR ] A AR LY ) — ol gk L e K, ORI
AR o ) 47 ) 78 P T 22 A 4 5% 2R, SR i
FEML, B Tz B R L TR S O A
BIVERE [ it At e A2 AT AR A 5 2R , 157, BPR BR%KL
R

t=to[1+a(i)ﬁ] (1)

C

K

q—iliH Wi-Fi S48 % i ;

+—itiH Wi-Fi SREFNS B & i g i 3fe
HIEATIN ] 5

to—— % LA H IR 238 47 I 38 o e B
FHBYFEA T I 1] 5
HBK A i A AT RE ) 5
a, B—FRHESHL

c

fy = — (2)
Vo
A
Vo e KA H RS T e b Bm I8 N 1 E

FTERE B 1. 6 m/st

s——HBER ol IE K
H (1) P IO B
1n(ti_1)=1na+51n(%) (3)

%Y:ln(%—l),X:ln(%),m:ln a,n =B,

0

WK ARt S RN LR Y =m + nX,
A EiR i Wi-Fi S5 BUY g .t, DL S 1,5 ¢ il A%
FXFREEY X Y AE, fdiH] SPSS 43 #8544 1y e Pk m] 1
Uitiehrag m n, BIAT R HEH BPR BEAL (1) 157 8 S 4K
a. B, NI E « {H.
2.3 BEERMESR

bR Al P AR AR S R R o B RS AR —
e, B[R] PR A [R) B0 AL A R AR Bl i 4 T
AR FE o 70 TR TE A AT O B B A b
rh PR A Ry EL AT AN () T 2 ) 0 S, TR SR S 4G
BB, TR )2, B FEZ B
PrlE o RE A A W0 o — 5 (R SE IS B, O
REEAF R EY B L IR,

WKL 3 Fros , A SCR G SR ZEEE B i ek 42
Uil 3 A RS 0 S R 43 ) U AR Sk 45 F8 b e
P SRS ) R i o, K 40 % B 5l i o B 5 T



JE AR S, R PR B BE 23 G rp O I B R, LA
Pam iE Wi-Fi SREHSAYZ R AR A T RS
oMo dE i S A T B E AT S A R RAR ST
AR TEA TN T B 2 {RLA: 390 228 D I [ 475 hg X6 2 s 18 3
TSGR 3 B

Y
RIE 2R E BRI T IEA,
T R W AT FE B AR I HEAT AT
Y
AR B AR AR IR B BT R 0, I ST A REA S
XL EE 2 O R B R 22 A, A9 B R M B R
Y

FEAEREALEL I e AR R AL AT O, I
HRAR T BT R AR B 0T R o 0 v 125 5% 22 ik

RELE
INF IR
B R %

!

L SES
B3 O RS R

Fig.3 Ant colony algorithm clustering process
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