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ABSTRAK

Ikan hiasan adalah antara haiwan belaan yang popular. Ikan hiasan amat menarik
dan cantik. Tetapi ikan hiasan juga tergolong dalam kategori haiwan belaan yang sangat
susah untuk dikendalikan. lIkan hiasan harus diberi pemerhatian selalu. Sistem yang
boleh memerhati ikan hiasan ialah suatu yang baik untuk pemilik ikan hiasan. Cabaran
untuk memelihara ikan hiasan ialah mereka tidak berinteraksi seperti mana kucing dan
anjing. Sebagai contoh, kucing akan berbunyi apabila mereka lapar. Ikan hiasan tidak
memberikan isyarat tersebut kepada manusia. Aquarium Monitoring System (Sistem
Pemerhati Akuarium) dicipta to menyelesaikan masalah yang dihadapi oleh pemilik ikan
hiasan yang tidak dapat memerhatikan ikan hiasan mereka terutama apabila mereka
bekerja dan mereka selelalu jauh. Aquarium Monitoring System akan mengesan pH
dalam air, paras air dalam akuarium and suhu air dengan menggunakan pengesan suhu,
pengesan paras air dan pengesan pH. Semua keadaan itu akan dipaparkan pada paparan
LCD and pada telefon secara langsung dengan menggunakan Internet Of Things (10T).
Raspberry Pi Model 3 B akan menjadi asas utama untuk projek ini. Dengan Aquarium
Monitoring System, ia akan membantu pemilik ikan hiasa memerhati keadaan asas ikan

hiasan setiap masa.
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ABSTRACT

Fish is one of the famous pet nowadays. Fish are attractive and beautiful. It has a lot
of species. But fish are also among the hardest pet to be handled no matter what age of
the fish are. Fish needs to be monitored always. A system that can monitor the fish is
indeed a blessing for those who owns fish. The challenges of petting fish is that they
cannot interact with human unlike cat and dog. For an example, cats meowing when they
are hungry. Fish do not give that sign to human. The Aquarium Monitoring System is
invented to overcome the problem of the fish owners who cannot monitor their fish every
time especially to those who are working and always going outstation. This Aquarium
Monitoring System will detect the pH of the water, water level of the aquarium and
temperature of the water with the aid of temperature sensor, water level sensor and pH
sensor. All those conditions will be displayed on the LCD Displays and on the phone
lively with the uses of Internet of Things (IoT). Raspberry Pi 3 Model 3 B will be main
core for this project. With this Aquarium Monitoring System, it will helps the aquarium

fish owner to monitor basic conditions of the fish consistently.

vii



DEDICATION

To my beloved parents, Anuar Bin Berzuri and Dayang Aznah Binti Chuaka Ting and for
my beloved family who encourages me, also not to forget to whom that may involve in
helping me to complete my project. | also dedicate this report to my Project Principal
Supervisor, Ts. Effendy Onn bin Siam who always inspires and guides me until the
completion of this project. Finally, | dedicated this report to my helpful friends that

provided me with supports and always teaching me to better every time.

Thank you.

viii



ACKNOWLEDGEMENTS

First and foremost, I would like to thank Allah for giving me strength, knowledge, ability
and opportunity to undertake this project and to complete it successfully. Without His

blessings, this achievement would not have been possible.

I would also like to thank my parents for giving me supports especially in term of
financial. Without them | will never able to complete my project especially on the
hardware part. This project is dedicated to both of my parents whose dream for me to

have resulted in this achievement.

I would also like to express my sincere gratitude to my Project Principal Supervisor Ts.
Effendy Onn Bin Siam for giving me continuous guidances, comments and supports. He
played a very important roles in the completion of this project. He always be there for me
when | need him. He always helping me regarding my project and always correcting me

when | did any wrong.

I would also like to thank all my friends for he helps and information given. Without
them, | would not get useful information that lead me to the completion of this project.
Last but not least, | want to thank everyone that helps me either directly or indirectly in

completing this project.



TABLE OF CONTENTS

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF APPENDICES

LIST OF SYMBOLS

LIST OF ABBREVIATIONS

CHAPTER 1 INTRODUCTION

1.1 Introduction

1.2 Background

1.3 Problem Statement

1.4 Objectives

1.5  Scope of the experiment

CHAPTER 2 LITERATURE REVIEW
2.1  Introduction

2.1.1 Smart Aquarium

PAGE

Xiv

XV

Xvii

Xviil

XiX

2.1.2 Design and implementation of Automatic Aquarium System using an

10T



2.1.3

Design and Control of Aquarium Water Management System using

Programmable Logic Controller
Automated Indoor Aquaponic Cultivation Technique
Arduino UNO Microcontroller Based Automatic Fish Feeder

A Multi-functional Aquarium Equipment with Automatic Thermal
Control / Fodder Feeding / Water Treatment using a Network Remote

Control System
Design of an Intelligent Aquarium

Smart Aquarium Using Global System for Mobile Communication

(GSM)
Aquarium Monitoring System

Smart Aquarium (Automatic Feeding Machine)

Table of Comparison

Arduino Uno vs Raspberry Pi 3

METHODOLOGY

Project Methodology

214
2.15
2.1.6
2.1.7
2.1.8
2.1.9
2.1.10

2.2

2.3

24 Summary

CHAPTER 3

3.1  Introduction

3.2

3.3

Components and software

331

Raspbian

Xi

10

11

12

14

14

15

16

17

18

19

19

19

21

21



3.3.2
3.3.3
3.34
3.35
3.3.6
3.3.7
3.3.8
3.3.9
3.3.10
3.3.11
3.3.12

3.4

3.5

3.6

3.7

3.8

CHAPTER 4

4.1

4.2

4.3

Python

Apache

PiTunnel

Firebase

Raspberry Pi 3 Model B

PH Sensor

Water Level Sensor
Temperature Sensor (DSB1820)
Pi Camera

ADS1115 ADC Module

LCD Display

Flowchart of the system

System Implementation

Design Overview

Circuit Design

Conclusion

RESULT AND DISCUSSION

Introduction

Software Part

Hardware Part

xii

21

22

22

23

24

25

26

27

28

29

30

31

32

33

34

34

36

36

36

41



4.3.1 Testing the Water Level Sensor
4.3.2 Testing the Temperature Sensor

4.3.3 Testing of the pH sensor

44  Result

CHAPTER 5 CONCLUSION
5.1 Introduction

5.2  Conclusion

5.3  Justification of Objectives

5.4  Review of Method

5.5 Review of significant

5.6  Limitation

5.7  Recommendation

5.8  Summary of chapter

REFERENCES 56

APPENDIX 58

Xiii

41

43

46

48

52

52

52

53

54

54

54

54

55



TABLE

Table 2.1;

Table 2.2:

Table 4.1;

Table 4.2:

Table 4.3:

Table 4.4;

LIST OF TABLES

TITLE

Comparison of Previous Projects
Arduino Uno vs. Raspberry Pi 3
Range of the water sensor

Test of water sensor data

Test of temperature sensor data

Table of test of pH sensor data

Xiv

PAGE

16

17

41

42

44

46



FIGURE

Figure 2.1:

Figure 2.5:

LIST OF FIGURES

TITLE

Block Diagram of Smart Aquarium (Kaimal et al., 2017)

Arduino UNO Microcontroller Based Automatic Fish Feeder Block

Diagram (Dada et al., 2018)

Figure 2.6:

Figure 2.7:

Figure 2.6: Three Different Modulus used (Chiu, 2010)

A temperature-detecting feedback system built into a PC-based

controller (Chiu, 2010)

Figure 2.8:
Figure 3.1:
Figure 3.2:
Figure 3.3:
Figure 3.4:
Figure 3.5:
Figure 3.6:
Figure 3.7:
Figure 3.8:
Figure 3.9:

Figure 3.10:

Design of an Intelligent Aquarium (Karake et al., 2017)
Flowchart of Project Methodology

Block Diagram of implementation of PiTunnel

Raspberry Pi 3 Model B
A pH sensor

Water Level Sensor
Temperature Sensor
The Pi Camera
ADS1115 ADC Module
LCD Display

System Flowchart

XV

PAGE

10

11

12

13

20

23

24

25

26

27

28

29

30

31



Figure 3.11
Figure 3.12:
Figure 3.13:
Figure 4.1:
Figure 4.2:
Figure 4.3:
Figure 4.4:
Figure 4.5:
Figure 4.6:
Figure 4.7:
Figure 4.8:
Figure 4.9:
Figure 4.10:
Figure 4.11:
Figure 4.12:
Figure 4.13:

Figure 4.14:

Block Diagram of the implementation of the whole system
Design Overview

Circuit Diagram

Coding for Water Level Sensor

Coding for Temperature Sensor

Coding for pH sensor

Coding to activate camera

Graph of the test of water sensor

LCD Display shows that the water level is low
Graph of the test of temperature sensor

Water taken from Coway Water Purifier Machine
Graph of test of pH

Test of pH sensor being conducted using detergent
Prototype of the Aquarium Monitoring System
Connection of the Aquarium Monitoring System
Screenshot of the online parameter on the phone

Screenshot of live camera on the phone

XVi

32

33

34

37

39

40

41

42

43

45

45

47

47

48

49

50

51



LIST OF APPENDICES

APPENDIX TITLE PAGE
Appendix 1 Coding for importing library 58
Appendix 2 Coding 12C 58

Xvii



°C

LIST OF SYMBOLS

Degree Celcius
Volt

Xviii



UTeM

loT

LCD

PLC

SCADA

12C

ADC

GCM

MCU

uv

VB

LDR

GSM

SMS

USB

PIC

NOOBS

HTTP

VNC

SSH

LAN

LIST OF ABBREVIATIONS

Universiti Teknikal Malaysia Melaka
Internet of Things

Liquid-crystal Display

Programmable Logic Control
Supervisory Control and Data Acquisition
Inter-Integrate Circuit

Analog-to-Digital Converter

General Circulation Model
Microcontroller Unit

Ultraviolet

Visual Basic

Light Dependant Resistor

Global System for Mobile Communication
Short Message Service

Universal Serial Bus

Peripheral Interface Controller

New Out of the Box Software

HyperText Transfer Protocol

Virtual Network Computing

Secure Shell

Local Area Network

XiX



BLE Bluetooth Low Energy

HDMI High Definition Multimedia Interface
GPIO General-purpose Input/Output

CSlI Camera Serial Interface

BNC Bayonet Neill-Concelman

FFC Flexible Flat Cable

LED Light Emitting Diode

DC Direct current

AC Alternating Current
NoSQL Not only Structured Query Language

XX



CHAPTER 1

INTRODUCTION

1.1 Introduction

This chapter discusses the overview of this project and the main problem this
project is being developed. This chapter describes the background, objective, scope of the

project and the organization of this project.

1.2 Background

Petting aquarium fish is not a new thing nowadays. Aquarium is commonly used
not as to keep the fish itself but also as a decoration at home, at the office and many more
places. Aquarium fish is not only attractive on our eyes due to its beauty and
colourfulness. It is a symbol a nature as it can be said as living decorations (citation
needed). But, petting an aquarium fish is not an easy thing.

One of the reason is because fish owner sometimes is lazy to manually check the
condition of the fish and the condition of the aquarium that suits the fish. Sometimes, the
conditions of the aquarium will be abandoned when there is nobody to monitor the
condition of the aquarium when the owner is working, has another business to do or when
the owner is outstation. Besides, to check those conditions, the owner must uses separate
devices which will cost them cost them their time. Furthermore, checking pH of the
aquarium sometimes is very complicated because of an old style way of checking it. It is
also hard to monitor the fish because the aquarium fish owner is not sitting next besides

the aquarium fish all the time.



This project will be very useful to those who are very lazy to monitor the
condition of the aquarium, to those who are not around their aquarium and to those who
has other business to do rather than spending their time to monitor the condition of the
fish aquarium. This project can helps the owner to monitor the condition of the fish
aquarium and displays it anywhere to the owner wherever the owner is.

Mostly, aquariums are not installed with aquarium monitoring system. Most of
the fish owners only have a very basic aquarium system which cannot monitor the basic
conditions which are temperature, water level and pH. The one that they mostly have at
home only has a simple pumping machine that circulates the water. Existing aquarium
monitoring system has a limited functions because it only displaying the basic conditions
on LCD Screen in offline mode. LCD Screen must be closed to the system so it only
shows the condition on a very short range and is not capable of displaying the conditions
in a long range. An Aquarium Monitoring System will be incomplete without camera that
can display the inside-aquarium view which also can be the tools to monitor dead fish and

the turbidity of the aquarium water.

1.3 Problem Statement

This project will display all the basic conditions on the LCD Screen and on the
phone on both offline and online modes respectively. Internet of Things (IoT) will be
used to display the conditions online. The Aquarium Monitoring System in this project

will consists of camera.



1.4 Objectives

1) The purpose of the project is to develop an Aquarium Monitoring System for a
freshwater aquarium.

2) To create Aquarium Monitoring System with the implementation of Internet of
Things (loT)

3) Develop a system that can monitor the condition of the fish and live-camera to

monitor aquarium.

1.5  Scope of the experiment

In this project, the Aquarium Monitoring System will be developed by the
combination of the software and hardware. This project will be developed by using a 240
volts of power supply as in Malaysians’ standard home uses. Besides that, the
development of this project includes various of sensors to detect pH, water level and the
temperature of the water in the aquarium that suits the fish. By including camera, dead
fish and the turbidity of the water can be detected. This study covers on how the project
is carry out, what the equipment used to build this project, the functions of this project
and how those functions can replaces the role of human in petting fish in aquarium. And
most importantly, the project is built based on the objective and fulfilling the main

objective itself.



CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

This chapter will discuss about the previous existing project. All those projects
will be referred in the process to complete this projects. Journals, articles and conference
paper that related to the project are also studied to gain more knowledge to complete this
project. Some of the references are used to generate ideas regarding this project. Some
research are also being made about the condition of the aquarium fish in order to fulfil
the criteria that is important for aquarium fish to complete this project. This chapter will
also comparing all the previous projects. This project will be developed better than some
of the previous projects in certain aspects like costing etc. This project will just focusing

on the monitoring of the basic conditions of the fish.

2.1.1 Smart Aquarium

This project was finished by (Kaimal et al., 2017) and is concentrating on making
the fish aquarium to be consequently working to deal with fish. It replaces the manual
support of fish aquarium with its robotized capacities and it will screen the physical
changes in the water and keeping up it to the perfect conditions (Kaimal et al., 2017).
This venture is created utilizing PLC(Programmable Logic Controller) and
SCADA(Supervisory Control and Data Acquisition) to consequently control and keep up
parameters, for example, temperature, pH, water level, lighting, nourishing and oxygen

level (Kaimal et al., 2017).



