
 
 

vi 
 

TABLE OF CONTENTS 

 

DUAL DEGREE PROGRAM STATEMENT ................................................................ i 

PERNYATAAN BEBAS PLAGIAT ............................................................................... ii 

LEMBAR PENGESAHAN ............................................................................................. iii 

PREFACE ......................................................................................................................... iv 

ACKNOWLEDGEMENT ................................................................................................ v 

TABLE OF CONTENTS ................................................................................................ vi 

LIST OF FIGURES ....................................................................................................... viii 

LIST OF TABLES ........................................................................................................... ix 

LIST OF NOTATION AND ABBREVIATION ............................................................ x 

ABSTRACT .................................................................................................................... xiii 

INTISARI ....................................................................................................................... xiv 

CHAPTER 1 ...................................................................................................................... 1 

1.1 Background ......................................................................................................... 1 

1.2 Research Statement ............................................................................................. 4 

1.3 Objectives ........................................................................................................... 4 

1.4 Limitations and Assumptions.............................................................................. 4 

CHAPTER 2 ...................................................................................................................... 5 

CHAPTER 3 ...................................................................................................................... 9 

3.1 Crowd-shipping Logistic..................................................................................... 9 

3.2 Two-echelon Distribution Systems ................................................................... 10 

3.3 Adaptive Large Neighborhood Search Algorithm ............................................ 11 

CHAPTER 4 .................................................................................................................... 13 

4.1 Problem Description ......................................................................................... 13 

4.2 Research Tools .................................................................................................. 14 

4.3 Research Method .............................................................................................. 15 

4.4 System Characterization ................................................................................... 17 

4.5 Problem Assumptions ....................................................................................... 18 

4.6 Model Limitations ............................................................................................. 18 

4.7 Mathematical Model ......................................................................................... 19 

4.8 Data Preparation and Generation ...................................................................... 23 

4.9 Solution Representation .................................................................................... 23 

4.10 Initial Solution .................................................................................................. 26 

4.11 Destroy Operator ............................................................................................... 29 

4.12 Repair Operator ................................................................................................. 30 

Two-echelon Vehicle Routing Problem dengan Mempertimbangkan Occasional Drivers
KUZA PUTRA, I Gusti Bagus Budi Dharma, S.T., M.Eng., Ph.D.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 

vii 
 

4.13 Local Search Mechanism .................................................................................. 31 

4.14 First Echelon Optimization ............................................................................... 33 

4.15 Change unselected OD pick-up point Operator ................................................ 33 

4.16 Operator Selection Algorithm ........................................................................... 33 

CHAPTER 5 .................................................................................................................... 35 

5.1 Parameter Setting .............................................................................................. 35 

5.2 Performance Comparison Between the Proposed ALNS and GUROBI ........... 38 

5.3 Performance of the Proposed ALNS on 2E-VRP Instances ............................. 40 

5.4 Performance of the Proposed ALNS on 2E-VRPOD Instances ........................ 45 

5.5 Sensitivity Analysis .......................................................................................... 48 

CHAPTER 6 .................................................................................................................... 54 

6.1 Conclusions ....................................................................................................... 54 

6.2 Recommendations for Future Research ............................................................ 55 

REFERENCES ................................................................................................................ 56 

APPENDIX ...................................................................................................................... 59 

 

 

  

Two-echelon Vehicle Routing Problem dengan Mempertimbangkan Occasional Drivers
KUZA PUTRA, I Gusti Bagus Budi Dharma, S.T., M.Eng., Ph.D.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/


	TABLE OF CONTENT

