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ABSTRACT

In this study were review if the accuracy of different sensor across platform and the
quality that it can provide. The accuracy of the Unmanned Aerial Vehicle (UAV) that is
fitted with small to medium format been said will be on par with the large format Digital
Metric Camera (DMC). Therefore, this study will focus on the accuracy of the orthophoto
and Digital Surface Model (DSM) for each platform. The study area is situated at
Kampung Asam Kubang, Taiping, Perak. The aerial images are collected by the Ebee
drone that is fitted with the Sony WX220 RGB that has been calibrated, DMC images that
are supplied by JUPEM and the ASTER 30 images that are obtained on the web. The
DMC image has been processed by the JUPEM which cover the Taiping arca. For the
UAYV images, it covers the Kampung Asam Kubang area which has been chosen as study
area because there is enough features to widespread the GCP throughout the area. The
arca covered is about 1.0504 km® with the altitude about 200m. The satellite imagery is
covering the whole area in Malaysia with the 30m accuracy. The UAV images are
processed with the Pix4D TM software which uses the SFM (Structure From Motion)
algorithm. There are 12 GCP (Ground Control Points) that are spread throughout the
study area that is measured with the static method by using a Trimble R4, R6 and Topcon
GRS. For the VP (Verification Points), there is 30 points in total that is observed with
Topcon GRS by using the RTK (Real Time Kinematics) method. There also 3 BM
(Benchmark) that is observed with the Trimble and Topcon instruments by using static
method to control and reduce the ellipsoidal height to orthometric height. The result for
mapping accuracy for UAV and DMC are based on the RMSE value which is northing
0.1455m and 2.1813. For easting for UAV and DMC is 0.0289m and 3.0133m. For
vertical component the comparison would be with UAV (Researcher) and UAV (JUPEM)
because the DMC did not supplied with the DTM (Digital Terrain Model), the result is for
elevation is 0.1783m and 2.2497m. DSM (Digital Surface Model) also compared in the
term of quality. The highest quality DSM is from the UAV which have the same
resolution as the GSD (Ground Survey Distance). The final result of research shows that
the data from UAV is more superior to the other data sources. Besides, the data from the
UAV also can be used in other surveying use. In conclusion, the UAV data can be
effectively applied in the surveying industries which provide efficient and effective

practices for all sorts of surveying.



TABLE OF CONTENT

Page
CONFIRMATION BY PANEL OF EXAMINERS ii
AUTHOR’S DECLARATION iii
ABSTRACT iv
ACKNOWLEDGEMENT \
TABLE OF CONTENT vi
LIST OF TABLES ix
LIST OF FIGURES X
LIST OF ABBREVIATIONS/NOMENCLATURE xii
CHAPTER ONE: INTRODUCTION 1
1.1 Research Background 1
1.2 Research Gap 3
1.3 Problem Statement 8
1.4  Research Aim 10
1.5 Research Objective 10
1.6 Research Question 11
1.7 General Methodology 11
1.8  Study Area 14
1.9  Scope and Limitation of Work 15
1.10  Significant of Study 16
1.11  Structure of Thesis 16

1.12 Summary 17

vi



CHAPTER FOUR: RESULTS AND ANALYSIS 49

4.1 Introduction 49
4.2  Quantitative Analysis 49
4.2.1 Accuracy Assessment for Ground Control Points (GCPs) 49

4.2.2 Accuracy Assessment for Verification Points 35

4.2.3 Accuracy Comparison between the UAV (Researcher), UAV (JUPEM)

and DMC (JUPEM) 59

4.2.3.1 UAV (Researcher) Accuracy Versus DMC (JUPEM) Accuracy 59
4,2.3.2 UAV (Researcher) Accuracy Versus UAV (JUPEM) Accuracy 62
4.2.3.3 UAV (JUPEM) Heighting Accuracy Versus ASTER 30 Heigting

Accuracy 67

4.3 Qualitative Analysis 69

4.3.1 Visualisation of Orthophoto 69

4.3.2 Visualisation of Digital Surface Model (DSM) 70

4.3.3 Comparison of Orthomosaic Image Quality between UAV (Researcher)

UAV (JUPEM) and DMC (JUPEM) 73

4.3.4 Comparison of DEM Image Quality between UAV (JUPEM) to

ASTER30 satellite images 76

44  Summary 78

CHAPTER FIVE: CONCLUSION 79

5.1 Introduction 79

5.2 Conclusion 79

5.3 Recommendations 82
REFERENCES

APPENDIX A 87

APPENDIX B 92

APPENDIX C 101

APPENDIX D 119

APPENDIX E 133

APPENDIX F 137

APPENDIX G 148

APPENDIX H 149

APPENDIX 1 158

viii



	ASSESSMENT OF TOPOGRAPHICMAPPING BY USING DIGITALMETRIC CAMERA, DIGITALCONSUMER GRADE CAMERA ANDASTER 30 IN TERM OF ACCURACYAND QUALITY IN KAMPUNG ASAMKUBANG, TAIPING, PERAK
	AUTHOR'S DECLARATION
	ABSTRACT
	TABLE OF CONTENT
	CHAPTER ONE: INTRODUCTION
	1.1 Research Background
	1.2 Research Gap
	1.3 Problem Statement
	1.4 Research Aim
	1.5 Research Objective
	1.6 Research Question
	1.7 General Methodology
	1.8 Study Area
	1.9 Scope and Limitation of Work
	1.10 Significant of Study
	1.11 Structure of Thesis
	1.12 Summary

	CHAPTER TWO: LITERATURE REVIEW
	2.1 Introduction
	2.2 Accuracy Assessment for Photogrammetry
	2.3 Photogrammetry
	2.4 Ground Sampling Distance
	2.5 Unmanned Aerial Vehicle (UAV)
	2.6 Classification of Unmanned Aerial Vehicle (UAVs)
	2.7 Accuracy in UAV Mapping
	2.8 UAV Mapping System
	2.9 Advantages of Unmanned Aerial Vehicle

	CHAPTER THREE: RESEARCH METHODOLOGY
	3.1 Introduction
	3.2 Stage 1: Planning and Reconnaissance
	3.2.1 Site Reconnaissance
	3.2.2 Flight Planning
	3.2.3 Equipment and Software

	3.3 Stage 2: Data Collection
	3.3.1 Collecting Data from the Department
	3.3.2 Field Work

	3.4 Stage 3: Data Processing
	3.4.1 Initial Processing
	3.4.2 Point Cloud Densification
	3.4.3 DSM & Orthomosaic Generation
	3.4.4 Final Product

	3.5 Summary & Conclusion
	3.6 Chapter Summary


	RESULTS AND ANALYSIS
	4.1 Introduction
	4.2 Quantitative Analysis
	4.2.1 Accuracy Assessment for Ground Control Points (GCPs)
	4.2.2 Accuracy Assessment for Verification Points
	4.2.3 Accuracy Comparison between the UAV (Researcher), UAV (JUPEM)and DMC (JUPEM)
	4.2.3.1 UAV (Researcher) Accuracy Versus DMC (JUPEM) Accuracy
	4.2.3.2 UAV (Researcher) Accuracy Versus UAV (JUPEM) Accuracy
	4.2.3.3 UAV (JUPEM) Heighting Accuracy Versus ASTER 30 HeigtingAccuracy


	4.3 Qualitative Analysis
	4.3.1 Visualisation of Orthophoto
	4.3.2 Visualisation of Digital Surface Model (DSM)
	4.3.3 Comparison of Orthomosaic Image Quality between UAV (Researcher)UAV (JUPEM) and DMC (JUPEM)
	4.3.4 Comparison of DEM Image Quality between UAV (JUPEM) toASTER30 satellite images

	4.4 Summary


