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Abstract: Electric vehicles (EV) have become popular in the past several years. However, the short travel
distance and the long charge time are big problems. In this study we propose a scheduling algorithm to oper-
ate EVs more efficiently using car-sharing service. It is possible for users to return EVs to any parkings, and
transfer another EV from an EV with small remaining power. At departure place, the user inputs the desired
destinations and arrival time. The server collects the inputs and calculates the route and action (charge or
transfer). The purpose of this study is to maximize the reservation accepted rate. However, because we allow
users one-way travel, the distribution of EVs is an important factor for the reservation accepted rate. In our
method, we relocate EVs from stations with many EVs to other stations with few EVs.
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Fig. 1 Overview of the proposed system.
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Fig. 2 Server flowchart for accepting reservation from a user.
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Fig. 3 Server flowchart for guiding the user through the tour.
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Fig. 4 Implementation of the proposed system.
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Fig. 5 Map of Tokyo with congestion information.
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K1 EBRONT A—%

Table 1 Parameters for the experiments.
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=W 500700 AT TR 1

0-1 O TEITN .
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e CPU : Intel Core i7 920 (2.66 GHz)

e Memory . 12GB
e OS : Windows 7 Professional x64
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xR 2 LD TFHOERE

Table 2 Example of reservation.

THIEHE TRINE

Z—H 1D 12

HFE R 08:06
g - HAgHh ID [27, 43]

#Ehi ID [57, 5, 39
AR (93) [72, 78, 75]
TLEFERERT  10:06-11:06 (HAYHL 39)

®3 Z—WATYa— LR
Table 3 Example of user schedule.
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11:58  F# . EV A7—32 3 » 57

WL LBV AF—3 3 ¥ 57
13:10 I EV 25— 3 ¥ 57 (EV191)
13:29 #HFE I EV A7 —3 343

B NR = MA #®ProposedMethod
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£ 09

2. 08
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g 07

= 06

£ 05

~ 500 600 700

Number of user

6 L PR

Fig. 6 Number of user vs. Acceptance rate.
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MA = Proposed Method

L[] ]]
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Fig. 7 Number of user vs. Relocation count.
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Fig. 8 Number of user vs. Decline of acceptance rate.
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