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ABSTRACT 

Harumanis mango (Mangifera indica L) is a highly sought-after mango cultivar in 
Northern Peninsular Malaysia, particularly in Perlis. However, the effects of 
unpredictable weather patterns, such as climate change, have led to poor harvests due 
to increased temperatures and water stress during the flowering phase. In response, this 
study aims to gather data on leaf water content using spectral indices obtained through 
multispectral unmanned aerial vehicle (UAV) imagery. To address this issue, the study 
aims to collect data on leaf water content using multispectral imagery from unmanned 
aerial vehicles (UAVs). The DJI Phantom 4 Pro drone captured the images, and 
software like PIX4D and ArcGIS 10.4 processed the data. The study also utilized an 
Agri Quadcopter XP25 drone sprayer to spray water on the study site. This technology 
proves beneficial for farmers who lack resources to water their crops during droughts, 
particularly for Harumanis mango crops. Furthermore, it represents a smart farming 
application supporting the industrial revolution (IR4). This study objectives are to 
identify and generate suitable indices using UAV sensors and analyse the results in 
purpose to satisfy the study aim. The study found that the GNDVI and NDWI values 
ranged from -0.6770 to 0.9435 and -0.7014 to 0.9220, respectively, for the initial data. 
The secondary data, the ranges were -0.5876 to 0.9454 and -0.6867 to 0.7913. Next, the 
correlation between GNDVI and NDWI show a slightly positive connection for the 
before and after spraying. From the result, it can help the farmers to monitor their crop 
health and reduce the water stress during the flowering phase. 
 
 
 

 

 



vi 

TABLE OF CONTENTS 

 Page 

CONFIRMATION BY PANEL OF EXAMINERS ii 

AUTHOR’S DECLARATION iii 

ABSTRACT iv 

ACKNOWLEDGEMENT v 

TABLE OF CONTENTS vi 

LIST OF TABLES viii 

LIST OF FIGURES ix 

LIST OF ABBREVIATIONS xi 

CHAPTER ONE INTRODUCTION 1 

1.1 Research Background 1 

1.2 Problem Statement 3 

1.3 Aim of the study 4 

1.4 Research Objectives 4 

1.5 Research Question 4 

1.6 Scope and Limitation 5 

1.7 Significant of Study 6 

CHAPTER TWO LITERATURE REVIEW 7 

2.1 Introduction 7 

2.2 Definition of Harumanis 7 

2.3 Unmanned Aerial Vehicles(UAV) 8 

2.3.1 Multispectral Image (UAV) 12 

2.3.2 Agriculture Drone 14 

2.4 Indices 17 

2.4.1 Spectral Indices for Agriculture Purposes 17 

2.4.2 Spectral Indices for Water Moisture Purposes 18 

2.5 Smart Farming Agriculture 19 


	CONFIRMATION BY PANEL OF EXAMINERS
	AUTHOR’S DECLARATION
	ABSTRACT
	ACKNOWLEDGEMENT
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF ABBREVIATIONS
	CHAPTER One  INTRODUCTION
	1.1 Research Background
	1.2 Problem Statement
	1.3 Aim of the study
	1.4 Research Objectives
	1.5 Research Question
	1.6 Scope and Limitation
	1.7 Significant of Study

	CHAPTER Two  LITERATURE REVIEW
	2.1 Introduction
	2.2 Definition of Harumanis
	2.3 Unmanned Aerial Vehicles(UAV)
	2.3.1 Multispectral Image (UAV)
	2.3.2 Agriculture Drone

	2.4 Indices
	2.4.1 Spectral Indices for Agriculture Purposes
	2.4.2 Spectral Indices for Water Moisture Purposes

	2.5 Smart Farming Agriculture

	CHAPTER Three  RESEARCH METHODOLOGY
	3.1 Introduction
	3.2 Research Methodology
	3.3 Project Planning
	3.3.1 Study Area
	3.3.2 Selection of Hardware
	3.3.2.1 DJI Phantom 4 RTK Multispectral
	3.3.2.2 DJI Phantom 4 RTK Multispectral


	3.4 Flight Planning
	3.5 Data Acquisition
	3.6 Selection of Software
	3.6.1 ArcGIS Software
	3.6.2 Pix4D Software

	3.7 Data Processing
	3.7.1 Image Preprocessing and Indices Generation
	3.7.2 Point Based Indices Value Extraction
	3.7.3 Calculating Correlation Relationship on Acquired Data


	CHAPTER Four  RESULTS AND ANALYSIS
	4.1 Introduction
	4.2 Result and Analysis
	4.2.1 Identified the Suitable Indices
	4.2.2 GNDVI Value Extraction Based on Tree Point Sample
	4.2.3 Utilising Correlation Method for Analysing


	CHAPTER Five  CONCLUSION AND DISCUSSION
	5.1 Conclusion
	5.2 Recommendations

	REFERENCES
	APPENDICES



