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1. Introduction
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1. Introduction

e Qutline

1) A3l &l Origin—Destination d2& Fadlst= M7|Xt &> O-D AlO|o| M7 |Xt &SX A~ FII A8 He .
= Facility Location Problem
2) 7|1& 2 A7 AXE MI|AF S™MA Z2Ee| HE[=

M7|Xte| el 7tsHE| oLl 2 & X].
= Connectivity

=0 szl O-D d=2& Fdsol= 7I=2dl & MH|AE O|&StlA st 45 7| &0 dx[
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Connected Facility Location Problem

Ik et ([

INHAUNIVERSITY



2. Literature Review

* Facility Location Problem

(1) Set Covering Problem : 2 & =2 X|o|A M E sILie| A|Mo| e|s =2 X[} 7I&F 717t

ROIM AMB[AE HSEHE T+ JURF Z = X

(2) P— Center Problem : XM gtEl =2| AM|MZ 2D E F=QXS0A Ad|Ae = U= F A2 MU[A

72 ol Mol YX| S0 XS B

(3) P— Median Problem : =2 A} 28 AlAM Zto| WA H|ES 22518 F= Y= A st =2

UX| et Jo 2tst Y XE ZEH

(4) Fixed Charge Facility Location Problem : 1&H| 2} mEH|2| &H0| = AT} E|EE A|M =2}
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2. Literature Review

« Connected Facility Location Problem(ConFLP)
(1) 7|&e| A|daAX|ZEHo|M HAZAMo| Aeh=l mEIQl

(2) AZH 2 F Ald zZke| =tk AHE|T} Z7[FX| 0|5HH O-D Z = 4 NODE, LINK 2HA|glo] H & .

‘ : Set of Facilities

: Set of Demands
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2. Literature Review

The Reliable Facility Location Problem: Formulations, Heuristics, @ Shen, Z.-J.M. et
) . : 2010
and Approximation Algorithms al.

ELP Exact and heuristic approaches for the cycle hub location Centreras, Inan 5017

problem. et al.
Capacity selection for hubs and hub links in hub location Rastani, Sina 5016

problems. et al.
Formulation and Algorithm for Discrete Minimum—-Cost Group Serg Eoeal, 5013

Assembly Problem
Approximate robust optimization for the Bardossy, M

ConFLP Connected Facility Location Problem. Gisela, Raghavan. 20T
A PTAS for the Geometric Connected Facility Location Problem. Miyazawa, 2017

Flavio K. et al.
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3. Model Formulation

 Notation

1
2

J = set of candidate sites

f. = fixed cost of locating at candidate site ] € J

—

w

x, = 1 facility is allocated at site | € J; otherwise O

5
6
Z
8

L = large number
N; = set of locating at candidate j within distance C from site | € J
C = maximum distance needed to enable connection between facilities

)
)
)
4) I; = unit of flow fromitoj Vi, j € J
)
)
)
) Node 1 = virtual sink node
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3. Model Formulation

o« Assumption

1) == ZF He|= Connectivity O] st
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3. Model Formulation

Z fi%;

Minimize
Subject to

Yienpu X = 1vi € \{1}

Xj Z:neNj lnj = ZmENj lim VJ e \{1}
ljk >0 Vj,k €/

ljk < Lx*x,Vjk E]\{l}

ik < Zjejxj —1Vj,k e J\{1}

x1 = O

L1 = {0,%e; %} Vi € \{1}

v NS R WN N

(XX}

(XX}

(XX}

(XX}

(XX}

(XX}

(XX}

MI|XF ™A MX|H|E £ A3

Mo ool of&e] EEE A = JULF E&e
Inflow to node j + x; = Outflow to node ]
Nonnegative variables

22o|e| Z ol x, & =2t gt 2t Linkel 7H=7t 21 2.
ol 7t M == ol 2t Link7F ol & &= JUEF K 2ket,
Binary variables

Sink Node

Sink Nodeol| HX|= Flowe| 7HE A 2ket.

Flow7| Bt 2 S 2= H8 94X gt
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3. Model Formulation

Source

« Flow Conservation Node

— 7}AFe| Source Node2} Sink Node A& gt

— Mx|=E AlM £ 22 JHAFe| FlowE Source Nodeol| A
Sink NodeZ £5{ 2

— Candidate Noded|| stLte| &M A 44 Z2H

= Inflow from Source Node

— Total Inflow = Total Outflow for All Nodes

— Total Flow from Source Node = Total Flow to Sink Node
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4. Test Problem

« Numerical Example

— Node®&| 7= Sink Node 12 =Z&tst0{ 127 2 A&t

- Node 7t Hel= M & EFE71I Sto AX DET 2 HE Il FASHA 42

— Connectivity= ™7|xt 15| &8 Al 2t} FAIsHEIQl 100km=ZE 74 e

- MI|XSX S8 MXHE2 HAHO| E SAIX[II MI|ASA 25 SH7] dxX[H[ e ez +

At =
- MI7|AtSA 22 Al 21 ST ELD, S0l ST S AAISHHE 28 ST

— — y
[ -

% Optimal Solution = X[4], X[6], X[8], X[10]
% Optimal Value = 1,619
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4. Test Problem

« Numerical Example Source
[\\foYe 2

1 1 1 1
| . z —é 1 J
40km 52km 37km 60 36km 54km 27km 49km 37km 38km

4 . . NODE

‘ . OPTIMAL SOLUTION

ot GS FLow




5. Application

- dEAM(std)e] AX HE/KIE 228t *E
VL
- = . &, Republic of Korea
- B8 M (st )e Origine M2 otetol & ZE ’
FH 20|11, Destination® ST Al FH 20|00
ZEM(5H)2 170 FAHIF LXIE
O **,".?
— Connectivity= 100KM2 2 M- et i

- BF4(6H) FAxel HI[ASA ST FIt
ARHESE 4 §71I_+_9I HAo|| wE SAIX[7te}
M7|AtsA a5 ST7| dXH|82 ez Fde

¥ Optimal Solution = ot | E2F A}
% Optimal Value = 157,751 (&) oI5ty et m ( S
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6. Conclusion and Future Research

Conclusion
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6. Conclusion and Future Research

Future Research
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