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Abstract: With the increasingly prominent imbalance of passenger flow in urban rail transit, multi-
routing operation has become the mainstream transportation organization mode. Investigating
passengers > travel choice mechanism under multi-routing operation can support accurate passenger
flow assignment and the optimization of train operation schemes. By taking travel distance, travel
time, vehicle load factor, route familiarity, and transfer times as impact factors, passengers were
categorized according to route preference. Grey relation analysis was adopted to calculate the factor
sensitivity, and a multi-layer perceptron model was established to describe passenger travel choice
behavior. The research results show that commuting-type and leisure-type passengers with no direct
travel preference are highly sensitive to travel time and distance. Commuting passengers, who pay
more attention to efficiency and punctuality, are more sensitive to travel time and distance. Leisure
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passengers, who value experience, are more sensitive to load factor. For commuting-type and

leisure-type passengers with non-collinear-to-collinear OD patterns, the probabilities of choosing

forward transfer are the highest, at 30.2% and 32.5%, respectively. For commuting-type and leisure-

type passengers with non-collinear-to-non-collinear OD patterns, the probabilities of choosing reverse

transfer are also the highest, at 10.3% and 11.6%, respectively. Some passengers are willing to sacrifice

travel time to find seats through reverse transfer to improve the comfort of long-distance travel.

Keywords: Urban Rail Transit; Multi-Routing Operation; Passenger Travel Choice Behavior; Grey

Relation; Multinomial Perceptron Model
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Fig.1  Section partition for Shanghai metro line 9
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Tab.3  Test result of passenger models for leisure travel types

BRI SR b eItk It JEdter—gtek Lk LIy
Kt P 0.780 0.832 0.962 0.753
HInHER 0.857 0.905 0.980 0.857
PR R LA 0.807 0.863 0.971 0.797

x4 BEHITRBREEBRLBER
Tah.4  Test result of model for commuting travel type passengers

R AG B b S [ 2R | B2 Pk ek kARl ek kel
TP 0.754 0.819 0918 0.831
AEAR 0.738 0.800 0.919 0.723
TARPE A E R LS 0.730 0.777 0.912 0.702

3.2 #EBIRTEE

AT T 5% K 22 T Logit 51 780 f 1 3l % 47 1%
PAT IR, R T S H G [ 22 SR IR LA R X 3k
T A SR K BEAR B T A BIE Fl e, MRS B 2
P 3 [B12 R AR A YE R RS Z 50 Logit 152
RUSEATXE AT o AR IR R AT 25 TR 36 5 22 301 Logit 51
UK U6 45 AN e 5 s, 3 B A7 A e % 2 10
Logit BRIKG IR 45 F Uk 6 s . RIN <R3tk -k
LR FEREHAF . A BRI A5 e T2 0
Logit B57 , H R IN TR E X “BKAR R | BT
B myHARLbEse B, )2 BN R o 2 2
PRIl Ar X e et Sk, TIUINDRS B 2 T s i
A CARIRZR—ARILER” T Logit ALY ARSI
5, B 22 RN s ] R PE T A 25 20 1
ARG E s, KIMZ R Sy dsm . KN “dEIL
-k () 2 )2 DB R A 42 2 10 Logit BLRUKS
1 10.8% . A [R5 23.6% ., JEAFHI5F1{E
116.0%, Y RIEEZEZI Logit BLAY s Tiim iy “JE

gk JL2” Z R IEPUBI B AE R Z I Logit B K
R 15.0% . F1U{EEE 2.2%. 1% T30 B AR IR B9
g RIhE” ZREGIVIB R R . R L)
Ko R RS- Y80 F1AE Y 5 T 2 300 Logit B8 o AR A
CIRER—HRZR” 0 Z 2B LB AH AR 2 01 Logit 15
A B3R 5 23.6% . P FIEA R 8.6%, i
FRT 2T Logit #4785 JE ) “dLk-JILek” mARZE
T Logit BB 7EXS I3 . F1{H EEFmI46sE, HE 2
JRFNAUS AL LG T BRI E M. IAh, A IE
22 J2 BB LA TR A X 22 T Logit #5575 4 10 345 48 25k
3H 35k McNemar K636 53 B 2 A58 80 7000 1 6ff P4 1 B A
25, Z)ZEAPIBIA S Z 00 Logit S8 K 7 Gi it
BRI AE AN T R . 455 R IR IR AT AR
BAE A ISR S Gl B AT 2R BSR R e A2
MEAR “HEIhg—dhak” Fn Rk dREIRLR” ik
ZE D p /N T 0.001, VI Z2 2 BB A L
Z2 01 Logit 5780 i 35 0 4 . 38 8h A T 2RISR A1 Z
P el B | S e | B e e L W UE, 2% u

x5 RIAHITREFER ST Logit R LHR

Tab.5 Test result of multiple Logit models for leisure travel type passengers
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Fig.7 Probability of travel selection for commuting-type passengers
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Fig.8 Probability of travel selection for leisure-type passengers
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