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Optimization model of shuttle between urban-rail and feeder-bus

MA Tian-shan', CAO Wei’, QIAO Xin-yu®
(1. School of Economics and Management, Chang’an University, Xi’an 710064, Shaanxi, China;

2. CCCC First Highway Consultants Co Ltd, Xi’an 710075, Shaanxi, China )

Abstract: The shuttle between different modes of transport affects a lot to the urban public trans-
port. In view of the low level of shuttle between urban bus and urban-rail, the optimization of
transfer between a special case of urban bus-feeder bus, and urban-rail transport in non-peak peri-
od was studied. Firstly, the distribution of passengers’ walking time was analyzed, then transfer-
ring passengers’ s travel time model was established, thereby the passengers’ total transferring
time model was established, which applied the unequal-interval departure of feeder-bus, in order
to achieve the shortest total transferring time of passengers,and genetic algorithm was adopted to
optimize. The calculation results show that during the nonpeak-time, unequal intervals departure
of feeder-bus can reduce the transferring time by about 109. 5 seconds per capita, a decline of 19.
8%, indicating that this scheduling contributes a lot to the effective connection between the two
modes of transport, which has a certain practical value. The optimization of departure interval
contributes a lot to the decrease of transferring time. As a result, the service level of public
transport is increased in limited vehicles, and the shuttle between the two modes is optimized a

lot. This method has some theoretical significance and practical value. 3 tabs, 4 figs, 8 refs.
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Fig. 1 Definition of transferring time
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Tab.1 Estimation and validation of distribution parameters
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Tab.2 Number of transferring passengers in

Huizhanzhongxin station in Xi’an

Sl | BIESK | BORA | A% | SIERE | BORA
FE | MRS | M/A | R | mESs | BUA
1 0 6 10 3 600 18
2 400 9 11 4 000 21
3 800 10 12 4 400 22
4 1 200 11 13 4 800 15
5 1 600 12 14 5 200 12
6 2 000 14 15 5 600 12
7 2 400 21 16 6 000 8
8 2 800 24 17 6 400 9
9 3 200 19 18 6 800 7

T IR @A s A7 s L Sk R i A . HH 5
B B AR RE B A 0 A e e st e 4 1 3 Bir s . M
EIH ] LU ) 7S 00 i At ofe ] () 75 31 1 2
AR, I bl A B AT L 150 A LG 246 3fe I JR] 7E /)N
W ENREIL 78 370 RZ G Rr 8 e — PR iy
K720 ARG AR TR Rkt . SRR U
800 Rz T & REM W 2 ULk 2k, kT 5A
2GR M mf | 11, 082 4 X 10" s,

1.40X10°f
1.35X10°f
1.30X10°F

1.25X10°F

[

e e I} 11)/s

3 1.20X10°+

=<}

1.15X10°F

1.10X10°
0

0 600 700 800

100 200 300 400 50
AL

Bl 3 ol % i fh o e (] A s

Fig. 3 Evolutionary trend of passengers’ total transferring time
Zeid 800 AUTHEA Z 5 A B 24 58 B i i ] Bl
%* 3,
R3 BEAZXRFEARRUER

Tab.3 Departure intervals optimization of feeder-bus
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