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Recently, improvement of storage efficiency is
estimated as an important factor to raise
competitive power of domestic warehouses. The
mobile-rack technology is adequate for domestic
circumstances in Korea. However, there were few
research works for mobile-rack. And most of the

researches were for order-picking, --+-+

New attention has recently been paid to
020(Online to Offline) service that integrates
online and offline commerce as services using
smart-phones increase rapidly. However, with
mushrooming services that could not exactly
figure out the users’ demands and intentions, side

effects of the O20 service itself, -+
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Even though the logistics infrastructure has been
strengthened gradually, most of countries usually
have a logistical dead-zone problem which the

delivery demand cannot be fully fulfilled on time

via conventional transportation vehicles (i.e. trucks)
due to the intrinsic geographical conditions.

Demand in either small islands or -+ -+
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This paper suggests the methodology based on a
location-routing problem (LRP) for simultaneously
optimizing the locations of logistics support units
and supply line and formulates the problem into a
mixed integer programming (MIP) model for
minimizing the sum of the costs for constructing

the logistics support units and for operating «++-+-
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Vendor evaluation has been one of the main
issues in the procurement area for last several
decades. Most researches in the literature
considered various factors such as price, quality as
important measures of assessment. Most
companies need to know which suppliers are

more responsive in rapidly changing ----+-
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The goal of this paper is to study how friendly

environmental regulation as antecedents variable
of supply chain environment management
(SCEM) practices has effects on SCEM practices
and relationship between SCEM practices and the
business performance in Korean exporting
manufacturing firms. Referring to previous studies,
this study uses friendly environmental regulation as

the antecedents factor of SCEM practices. -+ -+
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The collection of disposed large consumer
electronics (refrigerator, washer, TV, air-conditioner)
is very important activity for maintaining proper
environmental stability and also obtaining useful
recycled resources. Unfortunately, however,
existing collection services have generated several

unwanted obstacles, such as illegal ----+-
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Supply Chain Management Information
Systems(SCM IS) have many benefits to firms,
including minimizing the bullwhip effect,
maximizing the efficiency of activities, reducing
inventories, lowering cycle times, and achieving an
acceptable level of quality.

This study investigated the effects of technical,
organizational and environmental characteristics on

the diffusion of SCM IS, and used the «++++
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In this study, a method for estimating the quay
crane (QC) operational time is used to determine
the best loading sequence for containers. Detail
parameters such as the distances to be traveled by
the QC spreader in the horizontal and vertical
axes, acceleration and deceleration rates,
maximum speed of the spreader and hoist are

considered. The objectives of this study -+
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The purpose of this study is to figure out
precedence factors for supply chain integration in
the perspective of development chain and verify
how those factors influence supply chain
integration and furthermore corporate & supply

chain performance. «++++

As a new initiative, Hyundai Motor Company
diversified into luxury automobile market by
creating a new company brand called ‘The

Genesis' . However, there is nothing new about

this attempt. Honda, Nissan and Toyota motor

companies have all diversified into luxury ------
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Body shop in an automotive factory consists of
many sub-lines, and the sub-lines are merged in
many assembly operations. There is no buffer in a
sub-line and finite buffers are allowed between
two successive sub-lines due to the limited space

and investment cost. To design a body shop, -+-++-
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With legislations and customers’ increased
attention to environment issues, interests on reverse
logistics have been increased. In this paper, we
address a design issue of reverse logistics network
with the objectives of minimizing total
establishment cost of collection centers and
transportation cost of collected end-of-used product

by determining the locations of centers, «++++-

In order for recent manufacturing to meet
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customer demand in the complex production
environments, many conditions need to be
satisfied. In such environments of the increased
order requirements of the production, the frequent
change of the production process may occur. With
current production technology, it is difficult to

prepare an exact process plan due to the ---++-
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This study investigated the relationship between the
relationship management and the efficiency of
Supply Chain Quality Management (SCQM) by an
empirical survey through matching buyers and
suppliers in actual trades. In buyers, the
characteristics of length of relationship and contract
were statistically significantly higher in the efficient
group than in the inefficient group «++++
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SMEs are an important part of our economy, they
have played an important role in the creation of
social wealth, as well as solving the unemployment
problem. Since recently, China’s SMEs have been
facing enormous challenges, such as shrinking
external demand, and the plight of internal cost
increases, in this situation, the issue of SMEs’
financing becomes more prominent. Specifically,
the issue of SMES’ financing mainly -+
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Development of Algorithm for Optimum Management using
Mobile-Rack in Distribution Center

Jae Young Shin - Hyoung Jun Park' - Hwan Seong Kim

Department of Logistics Engineering, Korea Maritime and Ocean University

Recently, improvement of storage efficiency is estimated as an important factor to raise competitive power of
domestic warehouses. The mobile-rack technology is adequate for domestic circumstances in Korea. However, there
were few research works for mobile-rack. And most of the researches were for order-picking, job scheduling with
fixed racks. Therefore, we tried to develop mobile-rack optimum management scheduling algorithm that shows work
efficiency as well as storage efficiency. At first, we made working model using more than 2 vehicles with certain
assertions and figured out the flows of vehicles and racks. We analyzed the operational features of distribution center
with mobile-rack through the changes of positions of vehicles and racks. After we found the rules for prevention of
postponement, we established standards for job priority decision. Likewise, we suggested heuristic job scheduling
algorithm that creates near optimal schedule. After that, additional factors was drawn through simulation.

Keywords: mobile-rack, optimum, management, distribution center, warehouse, algorithm, job scheduling
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if(ro] Lt} % of)(Lo] R+1¢) o) E3
{if(r==1&& sr==0) {r, = 0}
else if(r 1= 1 && sr==0) {r, =1}
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e

R

else if(sr == 1) {r, = r + 1}}

else if(ro] LET & W)
{if(sr == 0) {r, =r — 1}
else if(sr == 1) {r, = r}}

154 7128 (Counting Racks moved)
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{if(r, == 0) {M = 0}

else {M = (L - r) X CR}}
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it == R + 9) IM = 0]

else {M = (r, - L) X CR}}
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Fig. 7. Job scheduling algorithm for 2 vehicles
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Table 2. Set up cases for numerical experiment

o

e
Y

oty
oX,

Case o, warehouse size Blocks lift product
width height blocks columns racks number speed amount | sorting number
1 12 14 1 4 4 1 1 50 10
2 12 14 1 4 4 2 1 50 10
3 12 14 1 4 4 3 1 50 10
4 12 14 1 4 4 4 1 50 10
b) 12 14 1 4 4 D) 1 50 10
6 12 14 2 4 4 1 1 o0 10
7 22 14 2 4 4 2 1 o0 10
8 22 14 2 4 4 3 1 50 10
9 22 14 2 4 4 4 1 50 10
10 22 14 2 4 4 o 1 50 10
11 22 14 2 4 4 1 1 100 10
12 22 14 2 4 4 2 1 100 10
13 22 14 2 4 4 3 1 100 10
14 22 14 2 4 4 4 1 100 10
15 22 14 2 4 4 5) 1 100 10
16 22 14 2 4 4 1 1 100 20
17 22 14 2 4 4 2 1 100 20
18 22 14 2 4 4 3 1 100 20
19 22 14 2 4 4 4 1 100 20
20 22 14 2 4 4 %) 1 100 20
Work time 4, A=
6000
5000
o0 2 ERoAL o] 5US BE5H BRANE o 3
o o Al & o] TS 2434 A= A 8 A=
- £ g,
0 ol i &Yl Y= vA= 89S BASHL o]
CRTT SR R EEE ogte] 2 BANE S e S YRS Fela ¢
&5 Alfkstglon, £ A o 1 aeAS AR
Fig. 8. Comparison of work time results of heuristic soluion  ZF 8919 W37} Amghe] A= FF A& BAsHTH
and exact solution ¥ A3 Y Ao oA A 2040702 Fna]
ZAA7Noll mlA P, A AR 2] AR digs, A

Fig. 8.4+ Work timeell sl Heuristic Solution}
Exact solution®] 2t L= Folf vluwsta o F
Aol Aol oF 7.5% AER, Heuristic Solutiond] Azt
Frol 2 Asfof wl-e- LHsIh= AMEE & 4= qlrt

T A el wiEske
137], & Aol vl
di<eoll HefA=

ol ket gho] ZolErhs Aol

A ARl 2 2AlEE
o8 A3l A

A& 715

o] %

b
2] Z239)

2P

sorting number7} 7t

ARS B @ o5
SHohn 2 4 9

w37} A9l 919
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Table 3. Results of heuristic solution and exact solution

Heuristic Solution Exact Solution

Case no. Lift moving |Rack moving| Work time Calc time | Lift moving |Rack moving| Work time Calc time

1 902 48 1794 18 902 48 1604 3.84

2 902 48 912 29 902 48 862 9.96

3 902 48 800 40 902 48 754 4.3

4 902 48 690 48 902 48 676 3.9

b} 902 48 662 95 902 48 644 3.06

6 1464 80 2904 21 1464 80 2726 9.65

7 1464 80 1452 33 1464 80 1370 33.94

8 1464 80 1082 40 1464 80 936 19.37

J 1464 80 866 43 1464 80 708 9.17

10 1466 80 812 50 1464 80 622 0.24

11 2824 156 5620 42 2824 156 5246 11.97

12 2824 156 2814 69 2824 156 2638 76.56

13 2824 156 1902 75 2824 156 1756 44.3

14 2824 156 1452 84 2824 156 1292 19.76

1% 2824 156 1170 92 2824 156 1102 12.87

16 2824 88 2606 40 2824 88 5238 45445.35

17 2824 88 2814 70 2824 88 2652 6582.16

18 2824 88 1902 78 2824 88 1824 8084.26

19 2824 88 1454 85 2824 88 1418 5304.64

20 2824 88 1208 90 2824 88 1170 1333.59
sttt A9 SHAIH o2 AA oy A AR AlES & Heterogeneous Vehicle Routing Problems, Journal of the
{31 70| ohd 7Moo wWg7] uie] o]Zol= ZARSE 2|7} Korean Society of Supply Chain Management, Vol. 6,

obd AA| AEE MG A7} olFolAok & Aolek, Telm  No.2,pp.97-108.

2+ Ajgko| RS )75l A|7HS wFE)A] ok [3] Guezzen, A. H. et al. (2013), Travel Time Modeling and
AA A Aol 322 AZEV} &Y AAEYSE g= Simulation of a Mobile Racks Automated
o|AHA o g2ul AL A] kS Aolth FAz7} AE FA o} Storage/Retrieval System, IACSIT International Journal

)
S AckAL do] 1ol LA BE o] A1
QoluAUshE % AR o Aol 442
ML Zloleh weby B4 Ae] A ) §EA0R YA
s7] S1aAE of2] 44 Al dhat Aol Aoke 27k

I 7gste] YalElEE v AatsH whaofor & Aol
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)
i
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A Study on Behavioral Intention of 020 Service Using the Model of
Goal-Directed Behaviour
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New attention has recently been paid to O20(Online to Offline) service that integrates online and offline
commerce as services using smart-phones increase rapidly. However, with mushrooming services that could not
exactly figure out the users’ demands and intentions, side effects of the 020 service itself began appearing. Thus,
this study would draw factors affecting use intention and real action in order to understand the users’ demands and
use intentions, so that the 020 service can be settled in the market as a new paradigm, on which there is a lack of
demonstration research, so as to secure the base of studies of the O20 service, through an empirical analysis. For this
purpose, based on the Model of Goal-directed Behavior(MGB), this study conducted validation through a survey,
including the factor of emotional support. As a result of verification, the hypothesis that the perceived behavior
control would have an impact on desire or real action has all been dismissed, and the newness of the past behavior
turned to be an important factor in predicting actions in the future. In addition, it turned out that emotional support
had a positive impact on desire that represents the status of psychological motivation. It is expected that this study
will provide a base for studies of the 020 service, which does hardly exist in Korea and contribute to the vitalization
of the market related to services
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Fig. 1. Model of Goal—directed Behavior
Source: Perugini & Bagozzi, 2001
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Fig. 2. Research Model
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grot FAA /AZE Aot AAE. Sapp &
Laczniak(2003)2 SIHUS 33l oF &£8& ok AHAY
S AAA Ade] gErE £%E %@aii ‘?:PO]%C’JE}J*’—
AAsRGTE A A AP 4
oA 02 eE AAst=tl a5 AHEE o 9“3} O2OHH]
Ak FHOG AR 37 el An| A9 HrE AREAL 7H
WEE B3] A A Q] gk vk

ojof & Aol A= APASE
o TA A Tkt ol A7 S @%5}914.

r rlO

H3: A2 A4 02041~ o] Sifof H(+)9] F3=

vl Role}

) A28 B FA
AZPE 5 SARS AHEAZE AN A Anht 41
HES AW 4 YeAoh AE AR 4719 B4 51 9]

= =
sl AldolthAjzen, 1991). AZHE 35 SAIHL ©f

o

H ¥5& AU ALH o R HEd i) AR oAbEA

of oJsf AT S YFo = P 7hs/dol &tk
Hsu & Chiu(2004)9] gtollAl= Ak Auls o] § Al 41|
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A7) AP 0l BA|9] 2 AF A= o] &orof FA Aol
o] 9tk AAEHATE Ajzen(199)2] AEE YEol2 AT
Ae Y=o syt Lolatar, A7) o)z|e] EAlate| 9)
T s Szolakn X7k HE EAZS Aol o] 2
34 9T ﬂ]%rﬂrﬂ A5k

%xﬂﬂ—o] 02048 A AR 1o LA A

i meksle T2 2 /2 Helste)

£ =2

A2 0204182 o] g &rgof H(+)<]

SAAE 02048] 2 A of8 ol %

O_l_,

©6) FAYE W= H 44

HAFYE S v o] P55 A Ssl=t Fag 8l
SR Y5 LS A ket Perugini & Bagozzi(2001)h 574

ARTE FESH st A3l s Aulste AT
(frequency of past behavior)?} 2o EA P52 33t J—P
7852 A A (recency of past behavior)2 1| #E= o
St Sa3 Q910 % AASH A F718%1¢l &
7, ol 8o, AA FEol Y UlZ]L HAYE Yl A
01]/\1 &‘ZHWVH &3 % S5

«]“]6}‘:} Jung, 2014). 4715”5 A= —E SRA| Y F oA
_Q_EI]—’ O]_Q__/]E Eﬂ.‘;___ 73%“] o]- E ‘]0 cﬂétﬁ_’?_i %6‘]@3
]%‘:} A5 = Ak (Park, 2011).

l of] E AA-tof| A= Perugini & Bagozzi (2001)2] Ao A]
A Qg 7511—} UsHA BAYF W= 2|A/do] 0204]H]|2 o]
& & o= AR ol nlAle S S A8l e

H6: A5 HlEs 020412 o] & L1t
£ u)E Aot}

H7: BA#E Rl 0204H] 2 o] g2l H(+)
u] 2 Aot}

H8: A Bl 02041824 AA| o] & 5o A+
Y= v Aol

H9: A E A4 0204814 AA] o] &
o] Gk mE Aol

pofl (+)9] 9%

o 9§

sl H+)

©6) &7, ol ¢I= % 35

B(desire)2 ARl 7HA| 1 gl AlE]Ael

=

o]-8-9| % (intention)i= AA| ol A2 FFE vA=
AORE oy dAFate] ofsf AFEIT, Park(201)E 9=&
WA 7= Qo R &% AASH o, Bagozzi &
Dholakia(2006)= &&=7} AAY sl FaF=
Skl A Aol

AL PEo] 2L AoKE Ajzen(199)S HY o=wto g
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Table 1. Operational Definition

RS Z3x Ho| 233 A
U= 0204 AE o] g5k Flo] anty
AL ojeta wac
0204 A ZHE o] Lo Ax} - : SE o8 A o771 Chen & Lu(2011), Chou,
S 7 3] L= O20AH| 28 o] &3h= Zlo] 7] 9
Hx 22X B = 754 HYo ff | att2 = Jojatn U]‘_E} Chen, Wang(2012),
sHE = = 020 MU A2 o B3ts Zi0] 98a Park(2010), Han(2014)
att3 Aogtm Wit
uo] 71258 7} 0204 | AS o]ALE
o maE] o) s || T A FHE,
ES Rl O%gfj B = ‘;ﬂ ‘:H°]‘1_TL o] AeIEL 7l 020MH| A2 o]Ale Featherman & Pavlou
Arergol of A Azhsk=Alef | sn2 e =5t (2003),  Han(2014),
T et olakg e Faha A1 She A2 FHE, Noh(2011)
o |TE 02042 oA E2 7}
191 02048128 o] g3k 21E 2
sl 7} o]43h= 02048 A% U7t o8&
0204H] 2 ZE o] go] glo] Agto] Q12 wj o] Aol A AYzts) ot Chen & Choi(2011)
A olrEArSIel AAS Tl A es2 Hi7k o188t O204H|2E W7k of 2t Liang, Li Turban(2012).
29 29| FAAE Bof dis) s} A3}l & ) A7} He Han(201 4)’ ’
HA Ay Te YN =& 7} o] &dh= 020418 2= W7 ofgl&
e3 | ol 912 o o AL B2 B % gk
sbel 020 H| A5 0] 487 o HHoz
= ol A 2t Chen & Lu(2011), Chou,
A I oep | T O20MSIA8 O[8% % 15 A3 | Chen,  Wans(2012),
P EH%}E 2 g c T PR S)8lg i a gl Verbeke & Vackier(2005),
e beg | TS O204HI2E 0188 & 9l 344 | Han(2014)
PP | ol g7t gl
U g0z 020MH|AE o|4517|E 3
del ey
020/ H] A ZHEL o] 43 = 5 Hl o~ olas Bagozzi & Dholakia
anr ZYES ol &3] de2 U= 71718 mjefo] 020418] A 0]8-317] (2006). Perugini & B .
=0 ol3lL Zh R o] Z 17l AF e = og) , Perugini 080ZZ1
JO]’ HAARI 07]*1 oF’H = LLE}. (2001). Han(2014)
e Fo& 0204HA5 o83/ of e
1e3 | o sl waiet,
. U= o2 0204H|AE o] &3 Ag
inl ot}
020A1H| & 2R ES o] gstix TS - Bagozzi & Dholakia(
= o= AMH|IAE o] 88 oy " .
NE:Xel= e Aol AAolY 24 | in2 jE} 0204 8 o=t 2006), Perugini & Bogozzi
A Hs o= _ = 9Fom 020/ AE ogsrme & | 200D, Han(2014)
"3 | e Aol
5 3/MY B AA 0204 v AEH _ .. | Leone, Perugini, Ercolani
kU 0= o = 9 =2 ola A f ’
J*T |28 olgael azol Aus| PP i%ﬂ ?gifj;}?o**“‘ia oew (2004), Bagozzi & Warshaw
o= = ojg a1 RO (1990), Park(2011)
A s = = = = olasl s..L | Leone, Perugini & Ercolani
85 A 13 o[y 020AH]~ Z A 1537 0204 | A8 o] 43t ek 2004) & N
D 29 0|23t A rpb |y o712 ( ), Bagoz(m )Wars aw
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& AolA oyt d+wg % 7HEE A3 s A
ATE 7Nt 2 HEAE Tk 2419 F42 Likert
T AEE g3l Aol AT FES 02045~
of Sl 4 - Bekstol ARgsHlnt. AMdd dE2 WY =
o Ao dAY 338E 2R Pilot 2ARE AAI5H
oPAY mugt £4e AAsh: IHe AR +4E 22
7\1—% Aol 54E gz Aes AR

& 25 *E‘AI‘GF;‘;E}. % ZA}h AAME LS 2 ﬂﬂ 0204
HIAE 18] ol o] 83 827E TR AAlstglen, HF
HoR fash AEAl= 633748 Lt

2Abe AEAE IBM SPSS 22,02 AMOS 22.0 7
H71A & AHgstel A= wet B, 7t A5 5& s
o

ot}

4 RAT 6337 LR 3t ATEATA EAS Avin

At A SHAT} 56.9%2 ol B 8HA 43, 1%00 Hla] Tha &
A Uehgton], et AAAEAS F2 o] 85 207
“40the] BFo] A Uehdth, 0204H|2 ol§B Ao =L
AREOS o}, 94 o] F5 021 gt} AHAOR ol
ARG G WEST o9 49 AAS BN S5t
A BB o § ellort 37] wio] wgielAl Al2)
= 7497} it ol 8717 0204u|A7F RAR = Ao
A AHI 25 AR A717E 2R 9]t 14 ofsi7} 50%%
HolA T slon, ol8HEE 319 B 382 W7l Stol
80%% WStk ol B o83 ARHE A4H0R olguit

42 £82Y9| tz2= { EBeyd 24

2 Ao M= AFREE AS0] Mol A= (reliability)
W e (validity) B7H AAISHITE B #A4 S
ok Q7] AAE Yetl= H5Ed(convergent
validity) 42 71 2t Zo] & HEote HHETA
(discriminant validity) 0.2 &3t} AAstct A4 3
7}= Cronbach’ s o#t& S48t A3s3c},

AFedA EAL Y3 oA EAEZE (AVE: Average
Variance Extracted) 32 7H@A1Z=(CR: Construct

ol

ok

a7

Table 2. Demographic Characteristic

& Bl=(H) | HIS(%)

A g 360 56.9

014 273 43.1

20M] vk 2 0.3

20t} 124 19.6

Y 30t) 277 43.8

407} 174 27.5

504 ©14 56 8.8

1ZFol3} 62 9.8

o 297 gt 62 9.8

o 494 st 390 616

ek ol 19 18.8

ALEH o)E 34 5.4

il 66 10.4

RIS 32 5.1

Ol(;f;ﬁ ol3 182 28.8

9J4] 295 46.6

FE 15 2.4

7|e 9 1.4

6784 Tt 145 22.9

67he~14 206 32.5

Ogﬁa 19~14 6711¢ 106 16.7

19 671g~2d 77 12.2

24 o4 99 15.6

020 23] o|a} 121 19.1

IS 3~53] 270 42.7

@ B 63] o] 4 242 38.2
Reliability) 2= 7|22 HESIGITH YRHH o8 YFerd
= G| feiA e BatiarE 0.5 o4, 7HdAl=
kol 0.7 dolof gt & AFolA] S W7t 7]E
=3 %—éﬂﬂ o 2ol HEErd =7} lom FEI}F AP

A e BAL Y3t Cronbach's a e

:

0. 3
e 49 AVES] A8 ghol
st ol Sicka R @425 SAL 18

ejstr] o

2 gho] m&

AR 2 %

0.7 olold 41|

Ko] SRk ¥ 4 Gt & AT BE 0,72 43
=

ol Bt A= =rt SEE I,
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Table 3. Reliability and Validity
attl | 0.813 | 16.669
H= att2 | 0.713 | 15.708 0.796 0.768 0.525 | (0.725)
attd | 0.740 —
2 snl | 0.703 | 16.206
%L@ﬂ sn2 | 0.812 | 17.126 0.812 0.814 0.594 | 0107 | (0.771)
snd | 0.795 —
4 esl | 0.833 | 27.100
49 es2 | 0.909 | 26.874 0.898 0.821 0.605 | 0.288 | 0.088 | (0.778)
esd 0.855 —
z)z+g) | pbel | 0.857 | 24.376
&%E | pbe2 | 0.881 | 24.910 0.890 0.791 0.557 | 0.148 | 0.048 | 0.214 | (0.746)
FAR | phes | 0.824 | —
del | 0.898 | 25.736
2% de2 | 0.872 |24.980 0.892 0.825 0.612 | 0.414 | 0.250 | 0.434 | 0.274 |(0.782
de3 | 0.807 —
olg inl 0.929 | 27.100
o in2 0.921 | 26.874 0.907 0.852 0.658 | 0.523 | 0.105 | 0.375 | 0.874 | 0.690 | (0.811)
in3 0.791 —

A (A2 VAVE Fhol, HAYE

HlE o} Zo

|

4.3 B39 XMEl: =
THASS 1% A 2EA S AAISH| o] K| ol tigt A
Hhel Agte 45 el APEE AdARAs 5
BAAS, AL AFeidon, Z4nge) $47
FRAS AAskIT EAAT} ofef] oA Huiel ol
Table 4. Goodness—offit test
HBX | 2Nzt +87|= LSRR
X(p) 564.371 | p=0.05 HAg
x/DF 3.339 | FEAV| RIZH| RAT
M | RMR 0.178 | <0.05 HAG
RMSEA 0.061 | <0.1 Ry
GFI 0.921 | >0.8(1SEop Ky
NFI 0.942 | >0.9 25t
=2 | TLI 0.948 | >0.9 et
CFI 0.958 | >0.9 et
AGFI 0.893 | >0.8(1S%o) Eskan
2t% | PNFI 0.758 | >0.5 et
PCFI 0.771 | 20.5 et

Source: Hwang(2014)

3
ot
2}
=
1o

= gkl R pake 71 FEA717) i,
]

& UEhf= RMSEA o] 87188 wEsta glon,
GFI7} &2 A2 F3st 402 yeiygth 53] SE43A
S0} MY A4 52 APER 7|20 BgE s AL
2 s 4= it YA mdofA B vEE A¢E
A7l oy ¢, mdo Al =& 71E2 $chGefen,
Karahana, Straub, 2003). & A= & 7}x] 47} 7t
E292] 73t A9E e oy SRy durdos o4

3 43S Bojr gint,
44718 A5

2 AToE ANE HES A% I8 A2 248 A
Attt 7HIA% A E 149 M % 37k 712 el 8
e EEb

H1=(0.251), 534 +9H(0.168), AAA 21€(0.317)2
Srpo] o5 S vAE Ao ek de xlw
WEEAE Solut 5ol (He] §aE )k 7ol

= i )

EF 714U ol ARSAE ol A4l Y| BEE FAE
e T 719E 2 7] hEel AdAd F718.o
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Table 5. Hypothesis test

42

7 H7A= A~ | CR o o}
HI |d=-)&% 0.251 | 5,519 | *** | =
H2 | FEAFH-LT | 0.168 | 4.269 | *** | =
H3 |AAFAL-H&T | 0317 | 7.475 | *** | =
H4 | A28 355482 | 0.045 | 1.155 | 0.248 | 71Z
H5 |AZ29 385544535 | 0.016 | 0.814 | 0.415 | 71Z
H6 |ZAE Hl=-H>&% | 0169 | 6.029 | *** | =
H7 |#A3% 8lz-o189x [ 0,303 | 8.074 | *** | o
H8 |IA%%F W=—)3%F | 0.060 | 0.124 | 0.902 | 71z

H9 |IAE AR5 0.697
HI0 |E%-)ol89x= 0.384
Hil |o]89=-)3F 0.184

1966 | ** | AH
9.894 | *** | AEl
2,090 | ** | A

F) *p<0.1, **p<0.05, ***p<0.01

Fsoll AHAQ Y TR Zorhe Aolth, &, A4l ¢
Alof 9Jsff 0204 H|AF o]-8-3817] Wizoll A2 FsEATS
T3t a.Qlo] H 4= qlokar A Hct,

w02 BAYE Rl B5o] Gk vAA g AR
kgt ol BAYEe] 533t HlE 4 1 3%
of e AR 182 3E AL oo
£ Quellette & Wood(1998)9] A9} FUst Ants Hl A
ot} HAYFY AL v P52 AAs= SR 89le
2 Uepton, 22 3 EE nlols FUsA 3T 7t
A0l =t Ae Ynlit}, &2 oYk 54
P vAH, o] &7t e AR A s

Urepet,

#7 4%
WE
0,060

Y (6.029) 0,303 | e-0.124)
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Fig. 3. Structural Equation Model Analysis
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An Exploratory Study on Drone-assisted Logistics Services for
Logistical Dead-Zones
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Even though the logistics infrastructure has been strengthened gradually, most of countries usually have a
logistical dead-zone problem which the delivery demand cannot be fully fulfilled on time via conventional
transportation vehicles (i.e. trucks) due to the intrinsic geographical conditions. Demand in either small islands or
mountainous regions might be hardly fulfilled by logistics providers in comparison with other delivery areas. In this
paper, we tried to show the possibility of a drone-assisted logistics services for the logistical dead-zones. Through in-
depth discussions and simple survey with the related experts, we propose several alternatives for the drone-assisted
logistics services and then evaluate those alternatives in terms of feasibility, (operating) convenience, and flexibility
(the possibility of future extension). This exploratory study has been conducted using a real world case of South
Korea.
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Fig. 3. Applicable region of truck—drone mode: Sisan—
do(source: map.naver.com)
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Optimization methodology for determining
the locations of logistics support units and supply line

Heung Seob Kim'

Department of Systems Engineering, Republic of Korea Air Force Academy

This paper suggests the methodology based on a location-routing problem (LRP) for simultaneously optimizing the
locations of logistics support units and supply line and formulates the problem into a mixed integer programming (MIP)
model for minimizing the sum of the costs for constructing the logistics support units and for operating the supply line.
The construction expenses for the units is classified as fixed cost and variable cost depending on their scale. The
operating costs include fixed dispatch cost of vehicles and maintenance expenses for fuel, repair, etc. Furthermore, the
model considers various logistics environments such as nonidentical building cost for individual candidate locations,
heterogeneous vehicles, time windows for services. The proposed MIP model provides the information on the positions,
the scale and the retained delivery vehicles of logistics support units, the route of each vehicle and the visit times for
supported units. Finally, a parallel genetic algorithm is suggested for solving it due to its NP-hardness.

Keywords: LRP, Logistics, Heterogeneous vehicles, Time-window, Parallel genetic algorithm
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Table 1. Experimental data for vehicles (1)
Vehicles a, B, B, o, Vel
Typel 5 1.0 1,500 20 50
Type2 6 13 2,000 1.5 45
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Table 2. Experimental data for units

i Location coordinate S
X Y
Logistics D, 143 208 -
support D, 143 237 -
units D, 135 235 -
C 136 194 878
G 128 197 774
Combat G 151 264 752
forces C, 155 230 789
=0.5) Cs 130 254 844
Cs 130 220 547
(o8 150 200 756
FALHL Au| 2 A7) gt AloFe] dEe flell AFF
g5 A AP [0, 2.0 [0, 1.8]& 2g3to] =3
styom AHAILE Fig 13 Zo] eyttt Fig, 194 24+ &
(Arc)ol= Ff 7+ A, 2t AR 7)ol LAY F2A
7he oA H7Isein AlE S, ClL61E stAITE Zokt
AR o] g 24AY FRAZO] 1620€ ol 24
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o BEAR AR S5 AR, D10 RS AT
Aol ME Al Mg 5 B BE Aol FHET 9g
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ol gt AT wehs Fell &y dalels ol @eete
Z5 Bk Zloldh, WE date]Se] A o gl
A ool e darelgolA Ao A iE 25 9
= 7188 Fodern 27 £Es ol A

EREpARe) E'L% A4 9] AA 3l (Potential solution)& FX
L Aog Aw Wrh A AAA} 5o 7
7] Wizol & S agAdut Aupio] %

A9 # A3 e 39

Type 1: — Cy1.994]
[| Type 2 :emem D il
€. [0.976] ===~ i 7

. 0,
185 e 25 0.7
Cuf0.913] - 98 ,f"’\g [0.712]
&7 ¢, “ 6+ 157
G

(2) Experimental condition : T =20 (ieC)

Type 1:— Cy[1.064]

(| Type2:
€, |0.928]

G,]0.778|

£a[1.778]

177 g

o
| 184 -

£,[0.712]
€2(0.913] ="

(b) Experimental condition : T; =18 (i€C)

Fig. 1. The verification for mathematical model
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Fig. 2. Parallel genetic algorithm (PGA)
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FAH= B R (Parent) 9] & Z3sto] 2=(Offspring)

= Atk ot 2 A7 2AlME AR 23 o
oA Ad ARFe) S5, AFE AdFd 9 o] AT
T eob =LA Ee AL BAstefoRett. ol& 3 Yuan et
al. (2013)°] A|¢Fgt TCX(Two—part chromosome crossover)

g ol g3kl TCX | Arbdale Fig. 49 2o, ©, A
AR = A s FpA| it WA A3t

Step 1 : Select a pair of chromosomes as parents

Combat forces Vehicles

Parent1|9‘7|5|6‘2|8|4|3|1é5|2‘2|
sl2]3]7]s[1]o]af6ia]a]2]

Parent 2 |

Step 2 : Randomly select a gene segment for each vehicle

Random Vehicle 1 Vehicle 2 Vehicle 3
number01100110

Parent 1 9}7[5]6}2'81.4

% Number of selected combat forces for each vehicle :

Step 3 : Shuffle gene positions according to the first part

of parent 2's chromosome

Lofsfals]a[2]a]9]s

parent2 8] 2]3] 7 5[1]9]a]6i3]4]2]

Step 4 : Add genes for each vehicle and construct the
offspring 1's second-section chromosome
Random Vehicle 1 Vehicle 2 Vehicle 3

number 001 1 0lo 1 1l0 Vehicles

oftspring 1| 7 |5 2|38 4]9l1]6i4]|3]2
2201 4+ :2i1i1i=:{4:32

% Randomly assign the unselected combat forces (2, 3, 9, 6) in step 2
to each vehicle(i%}) : vehicle 1(2, 3), vehicle 2(9), vehicle 3(6)

1|

Fig. 4. Two—part chromosome crossover (TCX)
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Fig. 5. Two—point exchange mutation
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Fig. 6. Fully—connected topology

Table 3. PGA parameters

(a) Parameters for unit GAs (5ea)

oY
ol

Population Crossover rate Mutation rate
200 individuals 0.8 (80%) 0.1 (10%)
(b) Migration parameters
Number Period Rate
2 times 200 generations 0.1 (10%)
41 of|x| 4o
AoAle LA LT dA FEA 574, AR5 2074
3%, 16012 F4dskst 1}5‘—“3 dlolEl=

a0} AFE F
Table 48} ZoH 5
o sl 242t 27,
st) 079 Hit
EZH A4 1Ru|(F

202002, Hd%ﬂla(v A 5K
=

e

‘I‘EHEE A3t FAY v

Al R x|

1370 Ho &

ZAEHE= Table 2
Tkt 71 24
D,[150, 22013} D,[137, 255]01H, 7
)= ZHzF 2000, 2005, 2010, 2015,
Aol Hi3f 0.0052 35+

= Table 5} At} T8k 44
AR fxof ot Aok 24 3,000, ) 10,0002, A
FAIZbol| Thgh Aok 8% A4St

Act,
Table 4. Experimental data for vehicles (2)
Vehicles a, 8. B, o, Vel,
Typel(7ea)| 50 |18.25x10-2| 1,500 20 50
Type2(5ea)| 60 |19.16x10-2| 2,000 20 45
Type3(3ea)| 70 |20.08 x10-2| 3,000 20 40

Table 5. Data for additional combat forces

Coordinate Combat| Coordinate

forces X Y

Combat
forces X Y

G | 149 [ 223 [ 797 | ¢, | 133 | 249 [ 518
C | 155 | 270 | 657 | C, | 158 | 155 | 538
Co | 107 [ 171 [ 762 [ ¢, | 158 | 278 | 830
C, | 155 | 213 | 568 | ¢, | 109 | 291 | 778
C. | 138 288 | 783 | ¢, | 159 | 252 | 627
Cn | 105 | 269 | 512 | ¢, | 158 | 264 | 881
Cu | 116 | 294 | 611 [ 222 sfoinzru=05

Demand Demand

4.2

1>
0gr
¥

at

TN 530 AA = glon HAE A6 (Best
solution)«= Table 63} Zth, AR = $HA 5744 F
3t 59 SH || Adstes A H U, FHA[30 AdE
LA ER R 21 40, 252 3t & TdE &Yste] HE
R 147440 F4EAL 9,609 TS Zl%}ﬂl o, A&
of, 1239 229 A WA x}oL T4 1,895 T
st SR YRS EWetel AERY 11, 16, 45 =
Aog AUt & 4k R Eﬂﬁh‘% “EZISOH 74§H%
SAARY = 231 od], A3 19, & sdjE A (B
o &4 4,503 EHE A Yat=g A g = AT, 01316P A%

2OL:]7} /\lsﬂzﬂ- HH ] o ok 8 98307 /\]-X—]QOJ on1
ol dAl R ?ﬂ@‘ﬂ] 4,101(2274H] 4,030 + ¥-H] oF
71), 2 FuiE] 1,100(550 x 23 RF-H 5o =FH oF
3,872% /¥t

(ST mlm mln

F

Table 6. Experimental result

Selected . The amount | Distance
. Vehicle Route . .

sites of support | in service
D,"C,Ds 762 139.7
D-C-C,-D, 1,393 135.6

Typel e
Support D-C-D, 878 82.0
D-C-C.-D, 1,303 822
unit 3 D-C,-C,-C-D, 1.895 1835
Type2 | D,-C,-C-C,D, 1,897 814
D.-C-C-D, 1,571 90.5
Support Typel D-C-C, D, 1,389 97.5
D-C-D, 844 14.2
unit5 [ype3 | D-C-C,-C, D, 2270 1017
Total 14,202 1,008.3
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Fig. 8. The example of search process of GA
QI3 QIAte] Bt Zojof 7|QIRieh, AT O R, B4 T
GAol 274 5:20) BB myehe Bt 45 Bejsh o
+ PGAY] m[AYZo] of BT ALAZE SHollA feldhe
slstgict
Table 7. The efficacy of parallelization algorithm
C -
Classification GA PGA (ggzjgi’)“
' Min. 9.218.6 8,983.0 97.44%
Q“a;“y Max. | 97531 | 91289 | 93.60%
0
. Avg. 9481.7 9,077.5 95.74%
solution
S.T.D. 169.8 50.6 29.80%
Avg. CPU time 688.2% 1275% 18.53%

Fitness value

Fitness value

(210 Elitist of Uinit GA 1 (s EltstofUnit GA 2 Lo %10 Eltistof Unit GA 3

Ebtstofall GAs

Fitness value

x 10" EMstofUnt GA4

Fitness value

x10° EMSTOTUNLGA 5
15

Fig. 7. The example

of PGA search process
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A Measure Related to Supply Responsiveness for Vendor Evaluation

Joon-Seok Kim'

Department of Business Administration, Sejong University

Vendor evaluation has been one of the main issues in the procurement area for last several decades. Most researches
in the literature considered various factors such as price, quality as important measures of assessment. Most companies
need to know which suppliers are more responsive in rapidly changing markets. Therefore, evaluating suppliers with
only traditional measures is not realistic for companies which consider the supply responsiveness as one of the most
important capability that suppliers should have. However, the supply responsiveness as a measure for selecting supplier
is hardly found in the existing literature. In this paper, the supply responsiveness index of suppliers as a new measure
for vendor selection is developed. It can be used independently to evaluate suppliers and also can be easily applied into
the well-known multi-criteria decision making models. A simple numerical example for supply responsiveness index is

also provided.

Keywords: Vendor evaluation, Supply responsiveness, Supply chain
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