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ABSTRAK

Laut merangkumi hampir 70% bumi tetapi hanya 5% kita telah menemui laut. Laut
sangat penting bagi kita, tanpa laut kita tidak boleh bernafas dan tidak boleh makan
ikan atau makhluk laut yang lain. Itulah sebabnya mengapa penerokaan laut penting
bagi kita untuk mengekalkan dan mencari penemuan. Walau bagaimanapun,
penerokaan laut tidak mudah, persekitarannya sukar terutama tekanan dan memerlukan
kenderaan khas untuk melakukan penerokaan dan terdapat beberapa AUV yang tidak
dapat selam pada kedalaman yang tertentu akibat gangguan . Oleh itu, projek ini di
buat untuk pembangunan kawalan kedalaman Kenderaan Autonomi bawah laut, reka
bentuk struktur mekanik, litar elektronik, dan kawalan kenderaan bawah laut. Projek ini
juga di buat untuk menganalisis fungsi dan kebolehpercayaan kenderaan bawah laut
autonomi (AUV) dalam aspek kawalan kedalaman. Pembangunan itu dilakukan
berdasarkan peristiwa pertama, kedua dan ketiga. Pengembangan kawalan kedalaman
AUV dianalisis dan ditafsirkan hasilnya menunjukkan bahawa kawalan kedalaman
AUV dapat mencapai kedalaman yang dikehendaki. Perkembangan ini dijangka
menunjukkan bagaimana kawalan mendalam AUV berfungsi dan boleh beroperasi

dalam keadaan baik.
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ABSTRACT

Sea covered almost 70% of the earth but only 5% we have discovered the sea.
Sea is very important for us, without sea we cannot breathe and cannot eat the fish or
other sea creature. That is why sea exploration is important for us to preserve and for
discovery. However, the sea exploration is not easy, the environment is tough especially
the pressure and needs a special vehicle to do the exploration and there are some AUV
that can't be kept up at the specified depth for quite a while as a result of disturbance.
Hence this project was made for the development of an Autonomous Underwater
Vehicle depth control, design the mechanical structure, electronic circuit, and control of
the underwater vehicle. This project was made also to analyse the functionally and
reliability of the autonomous underwater vehicle (AUV) in the aspect of depth control.
The development was done based on the first, second and third milestone. The
development of AUV depth control was analysed and interpreted which the result shows
that the AUV depth control was able to reach the desired depth. This development is
expected to show how the AUV depth control to function and can operate in good

condition.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

The sea is the soul of Earth, covering in excess of 70 percent of the planet's
surface, driving climate, directing temperature, and eventually supporting every single
living creature. Hence, by making uncovering, searching for things that mystery can be
done by exploring the sea. However, sea exploration is not that easy to achieve the goal
of finding something new. With the intense condition and encompassing, the sea
exploration should be finished with deliberate, exact perceptions and documentation of
organic, synthetic, physical, land, and archeological parts of the sea. With technology
and engineering innovations, the challenges of exploring the sea will make it easier and
also can improve the technology due to the challenges. This development of
Autonomous Underwater Vehicle (AUV) depth control system can overcome the

challenges of deep sea exploration.
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1.2 Project Background

Regardless of the way that the sea assumes a part used in everything from the air
strain we inhale to day-by-day climate and atmosphere designs, but we did not know
anything about our sea. Even though we are relying more and more on these areas for
food, energy, and other resources but most of our knowledge of the sea lies in shallower
waters and deeper waters remain a mystery. Information from sea exploration is
important to everyone. New source for medical drugs, food, energy resources, and other
products can be revealed by unlocking the mysteries of deep-sea exploration. Besides
that, it also can help us understand how we are affecting and being affected by changes
in Earth’s climate and atmosphere information and also can help predict earthquakes
and tsunamis.

Did you know that you could thank the sea for making Earth a hospitable place
to live? The greater part of the oxygen in the environment, that we depend on to breath,
initially originated from the exercises of photosynthetic creatures in the sea. We may
think of photosynthesis as the life process of land plants, algae and a variety of other
microscopic organisms called phytoplankton had been using photosynthesis long before
terrestrial plants appeared. These organisms that reduce carbon dioxide and produce
oxygen are generally known as primary producers, a term indicative of their role in
creating the necessary environment for more complex life to flourish. Regular
phytoplankton sprouts still record for over a large portion of the photosynthesis and
resulting climatic oxygen creation on Earth.

Therefore, with the sea exploration, we can learn many new things and new
facts. However, the sea is not a friendly environment because the current and pressure

will be a challenge for sea exploration. To solve this problem, the development of

21



Autonomous Underwater Vehicle (AUV) using depth control is a need to do this
exploration. The AUV is using depth control as the main operation because to overcome
those challenges, we need an automatic control especially depth as we know that the
deeper the sea the higher the pressure and also the current will be much more trouble for
the exploration. Hence with this depth control, the stability of AUV to maintain at the

specified depth becomes easier.

1.3 Problem Statement

The problems with the sea exploration are the waves and current that disturbs
the underwater vehicle to do the exploration. In the underwater vehicle industries, the
thruster is an essential part of controlling the direction, depth, and speed of the AUV. In
any case, there are some AUV that can't be kept up at the specified depth for quite a
while as a result of disturbance. Therefore, the development of Autonomous

Underwater Vehicle (AUV) depth control is essential to solve this problem.

14 Objective

1. To develop an Autonomous Underwater Vehicle (AUV) using depth
control system.

2. To design the mechanical structure, electronic circuit, and control of the
underwater vehicle

3. To analyse the functionally and reliability of the autonomous underwater

vehicle (AUV) in the aspect of depth control.
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1.5 Work scope

In this project, the aim of the design is based on three designs, which are

mechanical design, electronic design, and software design.

1.5.1 Mechanical Design

The body structure is design to submerge in the water and the structure is
almost like a submarine. All the electronic devices will be inside of the
autonomous underwater vehicle (AUV) body and thrusters to the left and
right of the autonomous underwater vehicle (AUV).

Four thrusters of T100 Blue Robotic is used for z-y axis movement and two
DIY thrusters that have been made from Bilge Pump with 1100 GPH power

1s used for x-axis movement.

1.5.2  Electronic Design

One Arduino Mega is used as a controller for the system and also
connected to thrusters. This Arduino Mega also will control the thrusters
with using the PID control.

One barometric pressure sensor, which is BMP280, will be used. The
barometric pressure sensor is used to sense the depth of the AUV because
water pressure increases with depth where the water up above weighs down

on the water below.
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1.5.3  Software Design

e The Arduino Integrated Development Environment (IDE) software is used
to program, code editor, build automation and to debug.
e The Solid Works Software is used to design the body structure of the

autonomous underwater vehicle (AUV).

1.6 Conclusion

This chapter is to introduce about the project, which is the development of
Autonomous Underwater Vehicle (AUV) using depth control. Sea exploration isn't that
simple to accomplish the objective of discovering something new. With technology and
engineering innovations, the challenges of exploring the sea will make it easier and also
can improve the technology due to the challenges. This development of Autonomous
Underwater Vehicle (AUV) using depth control can overcome the challenges of deep-
sea exploration. This chapter also discussed the objectives and work scope of this

project.
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