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Route optimization of customized airport bus base on dynamic information

GUO Quan, ZHOU He-ping, OUYANG Rui-xiang, LIU Yong-jie
(School of Traffic and Transportation Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: In order to reduce the waiting time caused by the flight delay, an route optimization model for
the customized airport bus was established considering the uncertainty of the road network and the trip
demand of the customization and differentiated. Then the maximum operating income, the minimum
cost of vehicle and the minimum penalty cost for early arrival of vehicles were proposed as objective
function, which was solved by differential evolution algorithm. To avoid algorithm premature, an
improved adaptive operation method was introduced to enhance the ability of the global optimization.
The calculation examples show that the waiting time of passengers can be reduced from 26.61% to
46.68%, when the dynamic path optimization model is used considering the flight delay and the booking
of road network. The model is considered as reliable to optimize the route of airport bus.

Key words: interval road network impedance; route optimization of airport bus; dynamic information;
customization; differential evolution algorithm
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Table1l The reservation information of ordered passenger

R 47 FLET B EE S e L

T A KX 2 amt B
1 2 10:45 9:25 8:55
2 3 10:45 9:25 8:55
3 2 10:45 9:25 8:55
4 1 10:45 9:25 8:55
5 2 11:00 9:40 9:10
6 1 11:00 9:40 9:10
7 2 11:00 9:40 9:10
8 1 11:27 10:07 9:37
9 2 11:27 10:07 9:37
10 1 11:05 9:45 9:15
11 2 10:45 9:25 8:55
12 1 10:45 9:25 8:55
13 1 11:00 9:40 9:10
14 2 11:00 9:40 9:10
15 2 11:00 9:40 9:10
16 3 11:40 10:20 9:50
17 3 11:40 10:20 9:50
18 2 11:05 9:45 9:15
19 2 11:05 9:45 9:15
20 2 11:30 10:10 9:40
21 1 10:50 9:30 9:00
22 2 11:00 9:40 9:10
23 1 10:45 9:25 8:55
24 2 10:45 9:25 8:55
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Table2 The scheme of initial vehicle path

A HeAR 2 TR % R 2] Bk %)
1 0—-2—4—11-23—14—D 56.25 8:06  (9:09,9:25)
2 0—-1-8-9-16—17-20—24—D 93.75 7:56  (9:07,9:25)
3 0-3-55-57-13-12-19-22—D 75.00 7:57  (9:07,9:25)
4 0—6—10—15—-18—21-D 43.75 8:16  (9:14,9:30)




% 24 I, F HEEE

T 8L A e AR AL 89

s \/ ,;ﬂ o B Z
O IRAIFLITEA A
* Bl

1 bR BEGE

Fig. 1 Schematic diagram of the initial path
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Table3 Real-time vehicle path optimization scheme

considering flight delay
weE o ik Fik

$% itk o
1 0-2-55-57-13-12—-19-22—-D 81.25 8:06 (9:13,9:30)
2 0—1-6—10—15—18—-21—-D 56.25 7:56  (9:00,9:16)
3 0—3—4—11-23—-14—D 50.00  7:57  (9:08,9:25)
4 0—8—-59—16—17—20—24—D 81.25 8:38  (9:49,10:07)
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Table4 Real-time reservation information

FAT AR RELE I

RS
T2

MM RINEL SN SR
25 2734 -3.26 2 10:50 9:30 9:00
26 45.63 10.04 1 11:30 10:10 9:40
27 530 17.00 1 11:30 10:10 9:40
28 25.08 6.67 2 10:50 9:30 9:00
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Table5 Real-time vehicle path optimization scheme

considering flight delays and ordering information

. Bete st R

1 0—2—4—11-23—15—18—D 68.75 8:06 (9:13,9:30)
2 0—1-6—10—28—21—14—D 56.25 7:56 (9:11,9:30)
3 0—-3—-55-57—-13—-12—-19-22—-D 75.00 7:57 (9:07,9:25)
4 0—-27-8—-9—-16—17-20—-26—24—D 93.75 8:20 (9:46,10:07)
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