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ABSTRACT

This paper presents a sequentially combined method of determining location conditions, the
number of unmanned parcel service box and their optimal locations. First of all, block, accessibility
and main public facilities are considered as location conditions and then set-covering model and
p-median model are adopted for deciding the number of unmanned parcel service box and optimal
locations, respectively. A case study for a region composed of small housings and multiplex
housings in Ansan is conducted to prove the validation and application of the proposed method.
The result indicates that 2 unmanned parcel service boxes are necessary in specific public places.
The research contributes to resonable choice of unmanned parcel service boxes, crime reduction
relevant to delivery man impersonation and economic benefit due to parcel service industry growth.

Key words : unmanned parcel service box, optimal location condition, set-covering model,
p-median model
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(Table 1) Summary of Former Studies

Authors Subject N(,)', ?f Decision factors Model Service area
(year) facilities
Ooh Distribution center 21 Average distance, binary integer programmin, -
(1998) Maximum distance Ty NCEer programming
. . ixed int mming,
Lee et al. Logistics complex 5 Transportation cost, Freight mlxefuzlzn ei?il:fﬁ: er ¢ -
(2000) g P volume, Scale, Construction cost ¥ . 8
programming
Choe et al. . Demand , Freight volume. . .
1 11 , ’ h - -
(2001) Oil tank Condition of ports curistic p-median
Han Service radius, Life zone, median. set-coverin
2002) Public library 4 Accessibility, Cet}ter facilities, mzximal c;vering locaﬁ;n 1.5km
Population
Yu et al CNG filling Depreciation cost, Personal . '
. 12 expenses, Insurance cost, heuristic algorithm -
(2008) station .
Operation cost, Fuel cost
Yun et al e Altitude, Slope, Population density .
Culture facilit 4 -med 5km
(2008) ulture facilities Road access, p-median
Yun . Transportation cost, Regionality,
New shipyards 8 - -
(2009) ew stipyar Land, Labor
Altitude, Slope, Direction,
Lee et al. Solar-powered 16 Distance between roads, Salt i )
(2010) facilities damage, pollution, icing, snow,
lightning trouble
Park Subway.Pickup 20 No. of Passengers, Passengers Greedy heuristic algorithm )
(2011) Point capture rate
Go et al Electric Taxi Maximum service area, Economic
2012) " | Battery Exchange 25 restriction requirement, Service p-median 10km
Stations volume
Lee Geographical coverage, Signal multi-level location,
WIFI syst 206 100m
(2012) system strength, Multiple frequency offset set-covering
Lee et al. WIFI system 0 Geographlc.al COthI‘age, . set-cove.rmg, ‘ 1.6~32km
(2013) Population ratio maximal covering location
Park et al. Demand facilities, Public
Bicycl ki 30 L heuristic p-medi 500m
2013) icycle parking transportation euristic p-median
N Public transportation convenience.
Ch: t al. Public bicycl . ’ .
ang o 4 Y IC. oyese 107 Population, Students demand, p-median 300m
(2013) stations . s
Population distribution
Choe Distance between customs and
hy 7 -medi R
(2014) Sport shops A shops, Necessary expense p-median
Hong et al. Unmanned Average distance, Average cost, . .
29 - t- 300m
(2014) delivery lockers Average time p-median, set-covering
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o] F& /1eAde T, UYdd dggneES /s (Chiyoshi et al.,(2002); Hwang(2004);
Levanova and Loresh(2004); Avella et al.,(2012); Hansen et al.,(1998); Church et al.,(2003); Davari et al.,(2011);
Won and Lee(2004); Revelle et al.,(2008); Jackson et al.,(2007); Berman and Krass(2002); Serra and Marianov
(1998); Mladenovic et al.,(2007); Lorena and Pereira(2002); Berman and Drezner(2008); Ashayeri et al.,(2005),
Senne et al.,(2005); Karasakal et al.,(2004); Resende and Werneck(2004)).
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index:

i F8A (i€1)
o EdEe A (7))
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z,=1, ¥ = jo| Relehujgto] MW, 18R Yo, & =0
y, =1, #2A 7} ¥y W B o ga, 1A Yo, vy =
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1. Select potential locations | Step1 ‘ Regional statue analysis ‘

4

| Step 2 ‘ Location condition analysis ‘
) 4

| Step 3 | Potential locations selection ‘

2. Determine number of locations ‘ Step 4 ‘ Service area decision ‘
4

‘ Step5‘ Apply set-covering location model ‘

¥

‘ Step 6 ‘ Estimate No. of necessary locations ‘

3. Determine optimal locations ‘ Step7 | apply P-median model ‘
b d

‘ Step 8 ‘ Determine optimal pickup locations ‘

(Fig. 1> Analysis Process
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(Fig. 2) Case Study Region
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(Fig. 4> Coverage area of each unmanned parcel box
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