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ABSTRACT 

 

 

The flight quality or behaviour of a blended-wing-body (BWB) unmanned aerial system 

(UAS) could be gathered and evaluated through virtual simulation or software-in-the-

loop (SITL) simulation. This is done through a specific setup between a ground control 

station (GCS) software, Mission Planner and a flight simulation software, X-Plane 11. 

BWB UAS flight dynamics, unlike conventional aircraft, can be unstable or have poor 

flying quality. Performing real flight testing can be very costly in the long run. The best 

solution to counter these drawbacks is to simulate flying behaviour virtually, before the 

first prototype is developed and before actual flight test is conducted. A specific and 

suitable simulation and testing is chosen to determine and improve the flight dynamics 

and behaviour of the BWB aircraft. Throughout this experiment, Baseline-IX BWB 

UAS, developed by Flight Technology & Test Center, Universiti Teknologi MARA 

(UiTM) was used as the model in the simulation software, which also provides the 

environment model, for example, wind, turbulence, time of day. A flight simulation was 

configured as per real flight and connected to the simulation computer, rather than the 

physical UAS.  

 

  



v 
 

ACKNOWLEDGEMENT 

 

 

First and foremost, Alhamdulillah, thank you Allah SWT for giving me the strength and 

opportunity to embark on my master degree and for completing this challenging journey 

successfully. My gratitude and thank you goes to my supervisor, Dr Rizal Effendy bin 

M. Nasir for all his support and guidance through this knowledgeable journey. 

 

My appreciation goes to the UiTM staff who provided the facilities and assistance 

during the development stage of this research. Special thanks to my colleagues and 

friends for helping me with this project. 

 

Finally, this thesis is dedicated to my wife, Sabrina, who has been my backbone since 

day one. My parents, Mummy and Papa for their never-ending support and I am forever 

grateful for you two. Thank you, to my in laws, Mama and Baba and the rest of my 

family members for the support and always keeping me in your du’a. this piece of 

victory is dedicated to all of you. 

 

To my two girls, Aleesya and Iman, hopefully this will be an inspiration to both of you 

when you grow older. Nothing is impossible in this world if you work hard towards it. 

 

 

 

 

 

 

 

 

 

 

 

 

 



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         x 

LIST OF FIGURES         xi 

LIST OF SYMBOLS        xvi 

LIST OF ABBREVIATIONS       xvii 

 

 

CHAPTER ONE:  INTRODUCTION      1 

1.1 Research Background        1 

1.2 Research Motivation        1 

1.3 Problem Statement        2 

1.4 Research Questions        3 

1.5 Objectives         3 

1.6 Significance of Research       4 

1.7 Scope of Works        4 

1.8 Hypothesis         5 

 

CHAPTER TWO:  LITERATURE REVIEW     8 

2.1 Preamble         8 

2.2 Flight Simulator - A Reflection of Digital Twin    8 

2.3 A Version of Flight Simulator      9 

 2.3.1 A Brief History of Flight Simulator     9 

  2.3.1.1 A Systematic Approach     10 

  2.3.1.2 Early Efforts       11 

  2.3.1.3 The Link Trainer      11 

 2.3.2 Why Flight Simulator is Being Used     12 


