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Recently, owing to the development of ICT industry and wide spread of smart phone, the number of people who use car

sharing service are increased rapidly. Currently two-way car sharing system with same rental and return locations are mainly

operated since this system can be easily implemented and maintained. Currently the demand of one-way car sharing service

has increase explosively. But this system have several obstacle in operation, especially, vehicle stock imbalance issues which

invoke vehicle relocation. Hence in this study, we present an optimization approach to depot location and relocation policy in

one-way car sharing systems. At first, we modelled as mixed-integer programming models whose objective is to maximize the

profits of a car sharing organization considering all the revenues and costs involved and several constraints of relocation policy.

And to solve this problem efficiently, we proposed a new method based on particle swarm optimization, which is one of powerful

meta-heuristic method. The practical usefulness of the approach is illustrated with a case study involving satellite cities in Seoul

Metrolitan Area including several candidate area where this kind systems have not been installed yet and already operating area.

Our proposed approach produced plausible solutions with rapid

computational time and a little deviation from optimal solution

obtained by CPLEX Optimizer. Also we can find that particle swarm optimization method can be used as efficient method with

various constraints. Hence based on this results, we can grasp

policy schemes on the profitability of such systems.
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<Figure 1> The Number of Membership and Car of Carsharing
Service in Korea
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<Figure 2> The Location of Car-Sharing Service Zone in
Seoul Metropolitan Area
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<Table 1> Travel Time between Depgts ) <Table 4> Used Cars and Relocated Cars
(unit : 10 minute)
depotdepot Zonel | Zone2 13 14 Day1 | Day2 | Day3 | Day4 | Day5 | Total
Used # of Cars | 36,080 | 35,954 | 35,956 | 35,669 | 35,673 | 179,332
; - . : > Relocated # 1 o701 g4y | o18 | 763 | 552 | 4049
2 4 2 4 11 of Cars
A T B L
14 11 11 9 2 (ztlhggoic;)st 6012
Objective Value
Al2=dl ]2 Han[4]oA AMS-H H]&o2 AH (1,000%) 140,893
&t o1 <Table 2>9} 7LE}
<Table 5> Fa& 2719k YAE Z7|ApF gl of
Table 2> System Cost f Astolnt. #4427 A /1% B9k FAE 4
—— — 4348 a ol weh AgsIRen, FIEst 1Y
= vEbRth AA v 5 AsF fAugo] oF 47% =
Profit per one car 3,290 N =7 L}E}kkgtq AuA B Lo] 37% 2 cheow
Relocation cost per one car 2,390 = Ueby
Maintenance cost for sites per one day 10,000 -
Maintenance cost for car per one car 100
Car depreciation 10 <Table 5> Depot Size and Initial Number of Cars
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Day1 | Day2 | Day3 | Day4 | Day5 | Total

Initial # of Car| 25 84 44 14 6 2

Depot Size 64 98 80 38 6 2
Car Maintenance

Cost(1,000%) 4372

Sites

Maintenance 1,440

Cost(1,000%)
Depreciation(¥¥) 8,750
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PSO CPLEX | Gap(%)
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i e e B
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<Figure 7> Comparison of PSO and CPLEX of Periodical
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<Figure 8> Comparison of PSO and CPLEX of Periodical
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