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ABSTRACT

Drone or quadcopter is one of the Unmanned Aerial Vehicles (UAV) that are more
stable than the helicopter as it has a wider base. UAV is any flying vehicle that can be
controlled from far away without needing a pilot on board. Drone is basically a combination
of electronic and mechanical with the knowledge in aviation that usually uses a remote
control to communicate with the driver of the drone. Most of the UAV is used for military
and surveillance purposes. However, in this paper will explain regarding a low cost drone
that will be built using Raspberry Pi as the main component for daily usage. Apart from that,
this study also involves one of the hardest parts which is preparing the coding to make the
drone work using python programming. This project also discussed the usage of a shield that
can combine the both Arduino and raspberry Pi together to make a powerful drone system of

drone.



ABSTRAK'

Drone atau quadcopter merupakan salah satu kenderaan udara tanpa pemandu yang
lebih stabil berbanding helikopter kerana ia mempunyai asas yang lebih luas. UAV
merupakan kenderaan terbang yang boleh dikawal dari jauh dan tidak memerlukan pemandu
berada di dalam kenderaan tersebut. Drone pada asasnya merupakan kombinasi elektronik
dan mekanikal dengan menggunakan ilmu penerbangan yang selalunya menggunakan alat
kawalan jauh untuk berhubung dengan pemandu drone. Kebanyakan UAV digunakan di
dalam ketenteraan dan untuk pengawasan. Walaubagaimanapun, makalah ini akan
menerangkan tentang sebuah drone kos rendah yang akan dibina dengan menggunakan
Raspberry Pi sebagai komponen utama untuk penggunaan harian. Selain itu, kajian ini juga
melibatkan salah satu bahagian yang paling sukar iaitu menyediakan kod supaya drone dapat
berfungsi dengan menggunakan pengaturcaraan Bahasa Phyton. Kajian ini turut
membincangkan tentang penggunaan beberapa aplikasi yang akan digunakan untuk

mengawal drone.
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CHAPTER 1

INTRODUCTION

In this chapter, it will describe briefly regarding some parts of the drones that need
improvements. The background study, problem statements, objectives, job scope and

expected outcome will also be presented throughout this chapter.

1.1 BACKGROUND STUDY

Drones are one of the unmanned aerial vehicles (UAV) and a proof that our aerial
vehicle is evolving. The aerial vehicle is evolving from a vehicle that needs to be on board
to control to something that we can control from far. The UAV is made as an exper'iment in
order to achieve a high resolution, near surface vertical profiling in recent years because the
non-maneuverable and expensive other way such as the aircraft and the hot air balloons (Gu,
Michanowicz, & Jia, 2018). Drones have existed since the First World War in 1918 for
military purposes. Since then, the features have evolved not only for military but also for
surveillance and racing purposes. However, since there are already specific purposes for a
drone, therefore, it is hard to find a modular drone that can be used for many features. The
design for the drones in the market is specifically fit for one feature only. The first modular
drone was built in 2016 which is the Airblock™ drone which can be turned into a hovercraft,
car and also various shapes of drones. In accordance with its flexibility, it cost a fortune. The

price for a modular drone in 2019 can reach up to 10, 000MYR depending on its functionality.

The system of the modular drones also needs to find one program that can suit all
designs that the modular drone could be. Depending on the functionality, the program of the
drones needs to be suitable to be used in all situations especially when the drone will work
in two different areas of surroundings. For the system of the drones in this project, Raspberry
Pi will be used as the main components that act as a flight controller for the drones. Apart

from that, some sensors are also being implemented to improve the drone’s features such as



gyroscope sensor to detect the location and acceleration of the drone and ultrasonic sensor to

detect obstacles.

1.2 PROBLEM STATEMENT

Nowadays there are many types of drones developed by the manufacturer. The drones
also have been divided into few categories depending on the customer demand. There are
drones specifically for race or even some with cameras for surveillance purposes. However,
all of these drones are available at very high prices. The basic drones with the basic function
which is to fly and move around for less than ten minutes can reach up to 100MYR which is
not worth the price. Besides, the drone itself has a limited functionality. The drone that has
been built these days is mostly focusing on photography, surveillance and racing purposes
only. There is not much exposure of the drones being used as other functions such as for

delivery systems.

The drone is a very sensitive and fragile flying vehicle. The connecting arm of the
propeller and the body can be easily cracked when the system is overloading or have
experienced major crashes during landing. These cracks can cause failure to the drone and
make it unstable to fly. The usual drone that has been sold in the market usually has a direct
connecting arm and cannot be replaced once broken. The only choice for the customer is to

buy a new drone which is costly.

Last but not least, the concept of controlling the drone using a specific joystick is less
user-friendly. Some drones need a specific joystick which when the controller broke down,
the drone will be useless. Some manufacturers do not include the joystick into the drone
package and the customer needs to buy it separately which will increase the cost. The lack of
flexibility of the drones causes disappointment for the customer and needs to be improved by

using a more user friendly concept.



1.3 OBJECTIVES

Based on the problem statement above, below are the objectives for this Final Year

Project that need to be done during 14 weeks’ time period.

® To develop a system of a modular drone using Raspberry Pi.
e To combine at least two sensors on the drone’s system.

e To build at least one application that can ease the control system of the drone.

1.4  EXPECTED OUTCOMES
Below are the expected outcomes for this project:

e Developing a drone’s system using the raspberry Pi
e To implement ultrasonic sensor and gyroscope sensor to the drone’s system.
® To build a more user- friendly controller for drones such as the application that

can be used in smartphones.

1.5 PROJECT SCOPES

In this project, there are two main parts that need to be successfully done to make the

drone work as planned. The two section are: -

e Coding

As Raspberry Pi is used as the main component in this project, the coding will be
done using Python language. This coding is where all components such as sensor and motor
need to be connected to the Raspberry Pi.

® Assembly

To assemble all parts together, soldering is the most frequent method used to combine
the initial components of the drone. This part needs to be carefully done as the components

are all tiny and mistakes in soldering can only ruin the components.






