Aplikasi Improved Multi-Objective Particle Swarm Optimization Algorithm dalam Perencanaan Lokasi
Locker Menggunakan Model Set Covering untuk Sistem Logistik Kota Yogyakarta
Andiny Trie Oktavia, Ir. Budhi Sholeh Wibowo S.T., M.T., MBA, PDEng., IPM., ASEAN Eng.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA
CONTENTS

PREFACE ...uuciiiiiiuiiiininnnicnsnssnsicssssssisssssssssosssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssss I
ACKNOWLEDGEMENTS ....cuiininninnesemsssnssnossssssssasssssssssssssssssssssssssssssssssssssssassssssss II
CONTENTS ..uvireiinicnenssensnnsssssssssssssssssssssssssssssssassssssssssssssssssssssssssssssossssssssassssssssssasss I
LIST OF TABLES ....ouuuiiiiiinneiicnnneniicssssnsicsssssssosssssssssssssssssssssssssssssssssassssssssssssssssssssss \%
LIST OF FIGURES ....cutiiieniininsnissnisssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssassssssass VI
LIST OF APPENDIX .ccciiiiinnniicscssnnicssssnnsecssssansssssssnssossssssssssssssssssssssssssssssssssssssnsans VII
LIST OF NOTATION AND ABBREVIATION ......ccocieneinrensnnssnisssssasssassassssosass VIII
ABSTRACT ..cuiiiuirnninsensnnsanssssssssssssssssssssssssssssossssssssssssssssssssssssssssssssssssssssssssssssassssssss X
INTISARI couuveiiiiiinniieninnniecsssesicssssssssosssssssessssssssssssssssssssssssssssssssssssssssssssssssasssssssnssass XI
CHAPTER 1 INTRODUCTION ......ccoooiiiieieiectteteeeetee et 1
1.1 Research Back@round ..............cooieiiiiiiiiiiieiiecieeee e 1

1.2 ReSEArCh ODJECTIVES. ...eouvieuiieiiieiiieeiie ettt ettt ettt ettt enseeeebeenes 3

1.3 Research Scope and CONSraintS...........cevveeriierieeniienieeieenie e 4
CHAPTER 2 LITERATURE REVIEW ..ottt 5
CHAPTER 3 THEORITICAL BACKGROUND ......cccoooiiiiiieiiieeeeee e 11
3.1 Electronic-COMMEICE .........eeovieriieeiieeiieeiiesieeeiteeieeeieeseeeeteesieeenseesseesnseenaeanns 11

3.2 Gty LOZISTICS ..uvieuiieiiiieiieeiie ettt ettt ettt ettt e ettt e e et eesbe e seesnseenaeaens 13

3.3 Last-Mile DEIIVETY ......cceiiiieiiiiiieiieeie ettt 14

B4 LOCKETS ..ottt ettt ettt et ettt et e et e teeenbe e s eesnbeeaeaeas 16

3.5 Facility Location Problem ...........ccccoocieiiiiiiiiiiiiieieeeeeee e 18
3.5.1 P-Median Problem ...........cccoooiiiiiiiiiiniieieciteeeeee e 19

3.5.2 P-Center Problem............cocuieiiiiiiiieiiieiieeie e 20

3.5.3 Location Covering Problems ...........cccccoviiiiiiniiniieniiiiieeeeee e 21

3.6 Multi-Objective Particle Swarm Optimization (MOPSO).........ccccevvvviiennnns 23

3.7 MIULALION ...ttt ettt ettt ettt e et et e et e e setesabeesaeeenbeenseesnseenneanns 26
3.7.1 Gaussian MULAtION ......cc.eeeiieriieeiieiieeie ettt 26

3.7.2 Cauchy MULAtion .......ccceieiieiiieiiieiieeieeee ettt 27

3.7.3 Levy MULAtION ..cc.eeviiiiiieiiieciieeie ettt 27

3.8 Performance Evaluation.............ccoeceiiiieiiiiiiiiiieie e 27
CHAPTER 4 RESEARCH METHOD ........cccoooiiiiiiiiiecieeeeeeeee e 30
4.1 ReSEATCH ODJECT ....uiiiiiiiiieiiieiie ettt ettt et saee e as 30

4.2 Required Data ........coccvieiiiiiiiiiieeieee et 31
4.2.1 Potencial loCation..........ccueeviieiiieiiiiiieeieeicee e 32

4.2.2 Locker information ...........cccueeruierieiiiienieeieesie et 33

4.2.3 DemMAnd......cccueeeiiiiiiiiieiieee ettt 34

4.3 RESEATCH tOOIS ....eoutiiiiieiiecieete et 37
CHAPTER 5 RESULT AND DISCUSSION .......ooooiiiieieeieeeieeeee e 40

III



Locker Menggunakan Model Set Covering untuk Sistem Logistik Kota Yogyakarta
Andiny Trie Oktavia, Ir. Budhi Sholeh Wibowo S.T., M.T., MBA, PDEng., IPM., ASEAN Eng.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
OADAT Mg?i\ PrOBIeM ...t 40
5.2 Mathematical formulation............ccceeeiieriieniieiieieeeee e 42
5.2.1 Notation and Decisions Variable..........cccceeveviiniiiiniieniiieiecieeeeeen 32
5.2.2 Mathematical Model...........cccoeviiiiiiiiiiiiiieiececcee e 43
5.3 Improved Multi Objective Particle Swarm Optimization.............cccceeeeveenneenne 46
5.4 Verification and Validation Model...........cc.ccoooiiniiiiiiniiiiieiecee s 54
5.5 Parameter SETHNE .......ccouieeiieiieeieeiteeie ettt ettt e et eseteebe e st e enbeesseesnseenaeeens 56
5.6 Experiment Result and Analysis COMPAriSOn ..........cceeveeeeveeneeecieenveniienieenns 58
5.7 Comparison analysis of SCENArio OULPUL ........cecvieruieeriienieeiienie e eieeniee s 65
CHAPTER 6 CONCLUSIONS AND RECOMMENDATION ........ccccccoovvveienne 79
6.1 CONCIUSIONS......eiiiieiiiieiieeiie ettt ettt sttt e ee e bt eseeeesbeesaeeesbeensaesnseenseaens 79
6.2 ReCOMMENAATION ......vieniiiiiieiieciie ettt ettt et e et esebeenaeeens 80
REFERENCES..........coi ittt sttt sae s e ssa e eneas 81
APPENDIX ...ttt ettt ettt be b e e e e sbeenaeenaesseenseeneas 89

v

Aplikasi Improved Multi-Objective Particle Swarm Optimization Algorithm dalam Perencanaan Lokasi



