
vi 
 

TABLE OF CONTENT 

APPROVAL SHEET ............................................................................................ ii 

ORIGINALITY STATEMENT .......................................................................... iii 

ABSTRACT .......................................................................................................... iv 

PREFACE ............................................................................................................... v 

TABLE OF CONTENT ....................................................................................... vi 

LIST OF APPENDIX .......................................................................................... ix 

LIST OF FIGURE ................................................................................................. x 

LIST OF TABLE ................................................................................................. xi 

LIST OF ABBREVIATIONS AND NOTATIONS ......................................... xiii 

GLOSSARY ........................................................................................................ xiv 

 INTRODUCTION ........................................................................... 1 

I.1 Research Background ..................................................................................... 1 

I.2 Problem Formulation ...................................................................................... 5 

I.3 Research Objectives ........................................................................................ 5 

I.4 Research Limitations ...................................................................................... 5 

I.5 Research Benefits ............................................................................................ 6 

I.6 Writing Systematics ........................................................................................ 6 

 LITERATURE REVIEW ............................................................... 8 

II. 1 Supply Chain Management ............................................................................. 8 

II.4.1 Supply Chain ...................................................................................... 8 

II.4.2 Supply Chain Management (SCM) .................................................... 8 

II. 2 Transportation and Distribution Management ................................................ 8 

II.2.1 Transportation and Distribution Management Definition .................. 8 

II.2.2 Distribution Strategy ........................................................................... 8 

II. 3 Vehicle Routing Problem (VRP) .................................................................... 9 

II.3.1 Vehicle Routing Problem Classification ............................................ 9 

II. 4 Solution Approaches for VRP ...................................................................... 11 

II.4.1 Exact Algorithm ................................................................................ 11 

II.4.2 Heuristic Algorithm .......................................................................... 11 

II. 5 Genetic Algorithm (GA) ............................................................................... 11 

II.5.1 Genetic Algorithm Mechanism ......................................................... 12 



vii 
 

II. 6 Tabu Search (TS) .......................................................................................... 15 

II.6.1 Tabu Search Mechanism ................................................................... 15 

II. 7 Hybrid Genetic Algorithm-Tabu Search (GA-TS) ....................................... 16 

II. 8 Reasons For Method Selection ..................................................................... 18 

II. 9 Research Position .......................................................................................... 18 

 RESEARCH METHODOLOGY ............................................. 20 

III.1 Conseptual Model ......................................................................................... 20 

III.2 Problem Solving Systematics ....................................................................... 22 

III.2.1 Preliminary Stage .............................................................................. 22 

III.2.2 Collecting Data Stage ....................................................................... 23 

III.2.3 Processing Stage ............................................................................... 23 

III.2.4 Analysis Stage .................................................................................. 24 

III.2.5 Conclusions and Suggestion Stage ................................................... 24 

 DATA COLLECTING AND PROCESSING ......................... 25 

IV.1 Data Collecting ............................................................................................. 25 

IV.1.1 System Distribution .......................................................................... 25 

IV.1.2 Characteristic of Fleet ....................................................................... 25 

IV.1.3 Depot of Fleet Departure .................................................................. 25 

IV.1.4 Existing Distribution Route .............................................................. 25 

IV.1.5 Customer Characteristic .................................................................... 26 

IV.2 Influence Diagram......................................................................................... 27 

IV.3 Mathematical Model ..................................................................................... 28 

IV.4 Verification ................................................................................................... 30 

IV.4.1 Mathematical Model Verification ..................................................... 30 

IV.4.2 Model Verification by Matlab .......................................................... 33 

IV.5 Validation ...................................................................................................... 35 

IV.5.1 Influence Equation Diagram ............................................................. 35 

IV.6 Data Processing ............................................................................................. 37 

IV.6.1 Travel Distance Calculation ............................................................. 37 

IV.6.2 Route Searching Algorithm .............................................................. 37 

IV.6.3 Initial Solution .................................................................................. 38 

IV.6.4 Calculation by Using Genetic Algorithm ......................................... 38 



viii 
 

IV.6.5 Verify Genetic Algorithm Result With Constraint ........................... 40 

IV.6.6 Calculation by Using Tabu Search Algorithm .................................. 41 

IV.6.7 Verify Tabu Search Result With Constraint ..................................... 42 

IV.6.8 Calculation by Using Hybrid Genetic Algorithm–Tabu Search ....... 44 

IV.6.9 Verify Hybrid Genetic Algorithm–Tabu Search Result With 

Constraint......................................................................................... 45 

 ANALYSIS ..................................................................................... 48 

V.1 Analysis Of Suggested Route Result by Genetic Algorithm, Tabu Search, 

And Hybrid Genetic Algorithm–Tabu Search .............................................. 48 

V.2 Analysis of Vehicle Utilization ..................................................................... 49 

V.3 Analysis of Daily Delivered and Picked-Up Gallons ................................... 50 

V.4 Analysis of Travel Distance Each Route ...................................................... 50 

V.5 Analysis of Computation Time ..................................................................... 51 

V.6 Analysis of Travel Distance .......................................................................... 52 

V.7 Analysis of “What-If” Condition .................................................................. 52 

 CONCLUSION AND SUGGESTION ..................................... 54 

VI.1 Conclusion .................................................................................................... 54 

VI.2 Suggestion ..................................................................................................... 55 

BIBLIOGRAPHY ................................................................................................ 56 

APPENDIX ........................................................................................................... 57 

 


