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Fig.1 Visualization trajectory map of electric taxi
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Fig.2 Legend of electric taxi pre-selection location
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Location and capacity determination of electric taxi charging pile
based on GPS data
REN Feng'?,XIANG Yue',LEI Xiaolin’,LUO Chao*
(1. College of Electrical Engineering,Sichuan University,Chengdu 610065, China;
2. Sichuan Energy Investment Integrated Energy Co.,Ltd.,Chengdu 610065, China;
3. Shaoguan Power Supply Bureau of Guangdong Power Grid Co.,Ltd.,Shaoguan 512028, China;
4. Sichuan Xichang Electric Power Co.,Ltd., Xichang 615000, China)

Abstract: With the growth of the scale of electric taxis,the problem of location and capacity determination
of charging pile for electric taxi cluster has become increasingly prominent. The trajectories of such vehicles
are distributed in urban areas,and the dependence of such vehicles on public charging piles is much higher
than that of private electric vehicles. In order to meet the charging requirements of such vehicles,a char-
ging pile planning method for electric taxis based on GPS(Global satellite Positioning System) is proposed,
which considers the travelling trajectories of electric taxi,the time sequence of vehicles entering the parking
lot and the existing load level of the parking lot. The k-means algorithm is used to analyze and obtain the
resident points of electric taxis and taking them as the relevant basis for selecting sites. Then, considering
the interference between adjacent pre-selected addresses,the minimum cost is taken as the objective func-
tion to select the pre-selected sites of charging pile. Furthermore,the number of charging piles that can be
installed is calculated considering the time sequence of vehicles entering the parking lot and the existing
load level of the parking lot. Simulative results show that for the special clusters such as electric taxis
that have resident points,the further optimization is carried out through calculating the minimum cost to avoid
the two pre-selected sites being too close. Analyzing the time sequence of vehicles entering the parking lot
and the load under selection sites can provide the strong supporting theory for the construction of charging
piles in urban planning.

Key words:electric taxis;charging piles; GPS;k-means algorithm;trajectory mining;location and capacity deter-

mination
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Table A1 Parameters of electric taxi
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Table A2 Demographic parameters of Chengdu 11+2 districts

HhIX TR TR (km?) INERGPN ANV (5 Nkm®)
RIFHIX 564 86.62 0.153
T IX 130 125.75 0.967
HRITIX 62 90.29 1.456
HEX 66 95.59 1.448
X 108 126.53 1.172
HEX 73.36 120.65 1.645
FRAEIX 109.3 138.18 1.264
e RFEIX 557 134.62 0.242
H AKX 378.94 49.00 0.129
HrERIX 496 155.84 0.314
RILX 277 96.78 0.349
ALK 466 146.57 0.315
B IX 438 139.09 0.318

F= A3 BHE 112 XEFEEH
Table A3 Number of taxis in Chengdu 11+2 district

Hh X INENGPN) PEENERES R CAHRBRERA (D

RIFH X 86.62 1039

X 125.75 1509

BRI 90.29 1083

HEKX 95.59 1147

X 126.53 1518

WX 120.65 1448

FRAEX 138.18 1658 28000
TSR B X 134.62 1615
HHETX 49.00 588

WX 155.84 1870

VT X 96.78 1161

B IX 146.57 1758

HEHE X 139.09 1669
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Fig.A2 Simulation results of electric taxis entering a parking lot
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Table A4 Number of charging piles under different weights
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