Telkom University

2024 School of Computing

CONTENTS

APPROVAL

SELF DECLARATION AGAINST PLAGIARISM

ABSTRACT

ABSTRAK

DEDICATION

ACKNOWLEDGMENTS

PREFACE

CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF TERMS

1 INTRODUCTION

1.1
1.2
1.3

14
1.5
1.6

Rationale . . . ... ... ... ... .. ......
Statement of the Problem . . . .. ... ... ...
Objective and Hypothesis . . . . . ... ... ...
1.3.1 Objective . . . . .. .. .. ...
1.3.2 Hypothesis . . ... ... ... ... ...
Assumption . . . ... ...
Scope and Delimitation . . . ... ... ... ...

Significance of the Study . . . . . . ... ... ...

2 REVIEW OF LITERATURE AND STUDIES

2.1
2.2
2.3

24

Solar Power Predictios . . . . ... ... ... ...
Variational Mode Decomposition . . . . ... ...
Ensemble Learning . . . . .. ... ... ... ...
231 Bagging . ...................
2.3.2 Stacking . . .. ..o
Proposed Model . . . . ... ... ... ......
2.4.1 Random Forest . . . ... ... .......
2.4.2 Adaboost . ... ... ... ... ...

ii

iii

iv

vi

vii

viii

ix

xii

xiii

xvi

T O s W W W = -

© © 3 o O

ix



Telkom University 2024 School of Computing

2.4.3 XGBoost . . ... 14
3 RESEARCH METHODOLOGY 17
3.1 Active Power Data . . . . . . . . . ... 17
3.2 Weather Data . . . . . . . . .. 18
3.3 Data Splitting . . . . . . . .. L 19
3.4 Data Preprocessing . . . . . . . . ... 19
3.4.1 Feature Selection . . . . . .. ... oL 19
3.4.2 Feature Extraction . . . . . .. . ... Lo o 20
3.5 Data Correlation Analysis using Pearson and Spearman Correlation . . . . 22
3.5.1 Scenario . . . ... 23
3.5.2 Hyper-Parameter Tunning and Performance Metrics . . . . . . . .. 24
3.6 Tools for Data Analysis . . . . . . . . . . .. .. .. 26
3.6.1 Library and Framework . . . . . .. . ... ... ... ... ..., 26
4 RESULT AND DISCUSSION 27
4.1 Exploratory Weather Data . . . . . . .. .. .. ... ... ... ... ..., 27
4.2 Comparation of Each Model . . . . . . . ... ... ... ... ........ 27
4.2.1 Ensemble Bagging . . . . . ... ..o oo 27
4.2.2 Ensemble Learning Stacking with Adaboost as the Meta Model . . . 28
4.2.3 Ensemble Learning Stacking with Random Forest as the Meta Model 29
4.2.4 Ensemble Learning Stacking with XGBoost as the Meta Model . . . 30
4.3 The Best Models . . . . . . . .. . 31
4.4 Effect of Adding IMF Components . . . . . . ... ... ... ... ..... 31
5 CONCLUSION AND RECOMMENDATIONS 33
5.1 Conclusions . . . . . . .. L 33
5.2 Recommendations . . . . . .. ... L 33
BIBLIOGRAPHY 34
Appendices 38
A Another Experiment Result 40
Al IMF with different K . . . . . . . . . ... .. 40
A.2 Ensemble Learning Bagging using Spearman Selected Weather Variables
with Various K . . . . . . . . .. o 40
A.3 Ensemble Learning Bagging using Pearson Selected Weather Variables with
Various K . . . . . . . 41
A.4 Ensemble Learning Stacking: Adaboost as meta-model using Spearman Selected
Weather Variables with Various K . . . . . ... .. ... ... ... ... 41




Telkom University 2024 School of Computing

A.5 Ensemble Learning Stacking:Adaboost as meta-model using Pearson Selected
Variables with Various K . . . ... ... .. .. .. 0L, 45

B Curriculum Vitae 47

X1



