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Abstract [ Objective] There are some non-quantifiable fac-
tors in the actual travel of passengers in urban rail transit ( such
as the position of interchange stations in the line network ),
which are challenging to quantify and convert into impedance in
the multi-route probability choice model of urban rail transit. It

is necessary to study the impact of these factors on passenger

route choice. [ Method] According to the positions, inter-
change stations along urban rail transit routes are classified into
three categories: near route front ( forward path), in route
middle, and near route end ( backward path). Based on actual
passenger travel data obtained from mobile signaling in Shang-
hai rail transit network, typical OD ( origin-destination) pairs
and interchange stations meeting research requirements are se-
lected. The selection proportions calculated by the multi-route
probability choice model are compared with the actual selection
proportions, and the influence law of different interchange sta-
tion types on passenger interchange route choice is obtained
from analysis. [ Result & Conclusion] Compared to inter-
change stations located in route middle, passengers tend to
choose those located near route front or end. The actual choice
proportion of routes is approximately 10% higher than the mod-
el-calculated selection proportion. When constructing a multi-
route probability choice model, interchange factors shouldn’t
be simply quantified and converted into impedance, rather vari-
ous interchange factors should be comprehensively considered.
Key words urban rail transit; interchange station location;

interchange route selection; mobile signaling data
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Fig. 1 Location types of interchange stations in urban rail

transit route
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Tab.1 Field and meaning of Shanghai rail transit travel

record data sheet

TR Al P
uid bigint TP 45
move_id int H BT g5

time string L0 0TI LT A3 2l 14 i )

station string 0TI BN A 3 G 44 R
line string AR SRS RN S i
flag string Ll Al
city string 1]

date int H 1
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Tab.2 Interchange stations and related parameters selected for typical OD data

e 1 Hedfer; 2
5 ek i : -
W e ik 44 R S./m T,/min Wik 44 FR S./m T,/min
1 8 TE 10 T4 DU i 34 1 EPG ] 105 2
2 10 5412 54 WPy g it 108 2 K g 90 2

1L 1 735000 8 SN 7 vlio 75 2 BOBRIC SRR AR LAY B s i DR T LG S Bl gt
(7] , B VU e ol P K o e O 7R I 2S00 10 S B AR R B AR R A S PR L9, PR I 2

RS 12 52 BRI 735000 5 B A4 3 TR AR PR R A5 B A AR e LU IR HE o
Do fdi gAY OD X [A] A7 P 4% BH 5T AH I 04 A 280 K4 NAR O vl ZE[EE D ol (RKITHE .0

T, i OD B4 B F I 0Teos LI B IOR ) AOBRA BRI IL . 5 4 1. 45 OD Xl B 4% B2
FIZEBs o it — B T 317 O SH D Sl P Hfo) 5 OB A5 1O e R B BRSO . 5
BB X T HRBAR WL R AT O RO A SCIEE I 1 B L A e, 7 DT B 0 T £ s 4
Sl O Sl Dl AR LA TEIIATR izl 0 B AT, S sk B L M3 K
HEFTAMHT . 450 0l OD RIZE A E I Fpm e e bt ] )72 4-1 %552 45 () OD

ABIFBIMIIN OD MBAR, MR 3 Fime SR O 3 25 V- B LR 25/ Y8 £
#3 HEEHAE OD MER—ER S % st A6 R 11 L 5] A S B n ) e

Tab.3 Selected typical OD pair situation [F) FEAE ) 55 40 P 2H B A OD X B804 1 2% 5%, 4

oD 41755 TR #5466 R, 11465.426 W14 OD Al i &

e s e ot TRESERRER M R R I 2 R

e pno  LmEbBE  mmammEmgsy > B /NE OD XY OD A B 22 5, (R

10— 14 KA wlgiE iy SRR R A LU R AR T 35T O 3 sl D

vy , HFE AR SEPRIE £ Lo ) 5 A Y 58 e 456 L A3 1 22

3.2 HF OD WEESHITLER B, HREE T sh5Eir O w55 D ol iy FR B AY 3 K

JTIGEITER 3 as AL OD X H & s BRI s, 04 A SR g 56 H 91 th i 2 98 o st 1>
#4 FFE OWEEE D ik (FHGKE FO) MEBEEIEEER

Tab.4 Route choices from different O stations to fixed D station ( Oriental Sports Center Station)
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I - g il 7 15 22 21 16.67 13.00

4-1 126 e RARESS I ait) TROTIRE i il
WIS 14 7 21 105 83.33 87.00
DY - % 3l 5 15 20 34 20.48 13.00

42 166 =B RITETT HLovh
W 12 7 19 132 79.52 87.00
DY - 4 15 19 69 16.95 13.00

43 407 TV E RITE bl )

VI 11 7 18 338 83.05 87.00
DY - % 3l 3 15 18 46 30.26 13.00

4-4 152 T fadmuh RITRE Lk
EWEITEE 10 7 17 106 69.74 87.00
) RS 1 15 16 37 22.84 13.00

4-5 162 Eibh N RN N
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Tab.5 Route choices from fixed O station ( Shanghai Library Station) to different D stations
¥ OD jaid 0 D 3 T3 OT [ TDIJ ODIa &2 BRSSPk AR
B O3 & BE/AS B B/ B0 BB/ BBl %
Bepim s 1 8 9 107 76.43 51.70
5-1 140 I 78 PR A3 3 PRGN TR
K 6 4 10 33 23.57 48.30
BepimE i 1 9 10 99 55.00 51.70
5-2 180 g AR T E
PR 6 5 11 81 45.00 48.30
PP 1 13 14 110 74.83 51.70
5-3 147 i AR IRl
T P i 6 9 15 37 25.17 48.30
Bepima s 1 14 15 142 62.83 51.70
5-4 226 g AR e
PR 6 10 16 84 37.17 48.30
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Tab.6 Route choices from fixed O station ( Songyuan Road Station) to different D stations
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6-1 287 R e i v B LA 3
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A 6 10 16 8 3.96 45.00
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EAmb 6 11 17 7 4.49 45.00
6-3 156 R el v L
VY-l 13 3 16 149 95.51 55.00
BV 6 12 18 7 3.24 45.00
6-4 216 IR el fi FE T i
I - il 13 4 17 209 96.76 55.00
EAEb 6 13 19 39 26.35 45.00
6-5 148 R e fi vl LN
RS 13 5 18 109 73.65 55.00
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Fig. 2 Comparison of two routes from Tongji University

Station to Oriental Sports Center Station
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