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Bi-objective location optimization model for taxi stands in urban hotspots

WANG Xin, QU Zhaowei, SONG Xianmin, ZHANG Mingye

(School of Transportation, Jilin University, Changchun 130022, China)

Abstract; To ensure the rationality of urban taxi stands layout and improve the situation of low utilization rate, a
location-decision method of taxi stands based on GPS trajectory data was proposed. The demand for taxi trips and
locations of candidate stands were estimated under the background of data. Considering the factors such as the
coverage of passenger travel demand, the maximum acceptable distance for passengers, and the service capacity of
stand and parking space, the constraint conditions for taxi stands layout were constructed. A bi-objective location
optimization model was proposed to minimize construction costs and maximize public satisfaction from the
perspectives of planners and users, respectively. The forbearing stratified sequencing method based on genetic
algorithm was applied to solve the model. Taking the Chunxi business district of Chengdu as an example, the taxi
stands in the area were re-located using the proposed model, and the impact of different expected travel distances of
passengers on location decision problem was investigated. Results show that when the expected travel distance of
passenger was less than 300 m, the new layout scheme could cover all travel demands in the area with a reasonable
number of stands and ensure the passengers’ travel satisfaction at a high level, which verifies the validity of the bi-
objective location model.

Keywords: transportation engineering; taxi stand; GPS trajectory data; bi-objective optimization; genetic
algorithm
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Tab.1 Sample of taxi GPS data

id gps time Ing lat status
5884 2014-08-15 11:33:05.000 104.066 810 60  30.618 652 14 0
5884 2014-08-15 11:33:35.000 104.066 886 90  30.617 56324 0O
5884 2014-08-15 11:34.06.000 104.066 963 19  30.61543083 O

1
1

5884 2014-08-15 11:34:37.000 104.067 039 48  30.614 063 26
5884 2014-08-15 11:35:08.000 104.067 199 70  30.610 328 67
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Fig. 1  Taxi travel demands estimation and candidate stands

identification
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Fig.2 Passenger satisfaction function curve for travel distance
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Fig.3 Frequency of taxi picking up or dropping off passengers
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Fig.4 Frequency distribution of taxi pick-up points in the study

area

R2 BEERSHIEE

Tab.2 Model basic parameters setting

50m 1 I _,'0 N
P 2 ﬁa L 3 o 12,‘ A
o 4 7
O e e X
‘%@\ Zen
17“%“ &
£ ‘A
k'S
8«35 5 % . @ 18
* ~ Dairy Q 1 o
s 7 ©
SNl a;@'zl' )
30 ™
100 o 22
N Boas 0 by
T BTRAF %0" /2 s
o k 2y
oI LY P

o H L S a2

BS HITERNRREESE RS

Fig.5 Travel demand zone and candidate stands distribution
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Tab.3  Comparison of optimal location schemes under different expected travel distances
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jﬁil‘ g; L4 5 P R R ﬁiﬁ fﬁ;;
100 15 0-3-6-10-11-15-18-20-22-24 -25-28 -29 -32 -33 All-1 15 9 244.46
150 14 1-2-7-10-11-15-19-22-24 -25-28-29 -32 -33 All-1 14 15 290.40
200 8 3-9-13-20-23-26-31-35 l-1-1-1-1-2-1-1 9 14 239.59
250 8 3-9-13-20-23-26-31-35 1-1-1-1-1-2-1-1 9 15 702.03
300 4 6-17 -23 -31 1-1-2-1 5 10 043.96
350 4 6-13-22-31 1-2-2-2 7 13 206.26
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500 3 9-22-27 2-1-2 5 14 131.18
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Tab.4 Comparison of existing taxi stands under different expected travel distances
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Fig. 6  Comparison between the existing taxi stands and the
optimized location scheme
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